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Editorial on the Research TopicRural disability and community participation

by Ipsen C, Hall JP and Lui J. (2022) Front. Rehabilit. Sci. 3: 1049578. doi: 10.3389/fresc.2022.1049578



The barriers, needs, and opportunities of people with disabilities living in rural communities can be very different than those living in urban areas. This situation is problematic when concerns, approaches, and policies are defined through an urban lens, and overlook or disregard rural community values, systems, and decision-making. Rural research, innovation, and evidence-based practices are essential for understanding and addressing disability issues within the rural context.

The Rural Disability and Community Participation research topic contributes to the current science of disability and rehabilitation from a rural perspective. We know that rural people with disabilities experience a variety of social and economic disparities that affect and limit community inclusion and participation. These inequalities include access to education, employment, transportation, health care, and community services. Because people with disabilities and underserved rural populations are both considered health disparity groups, the intersection of these identities introduces compounded disadvantage.

For this special topic, we reached out to rural disability researchers across the US and internationally. We received nine articles that addressed disability disparities, community access, and infrastructure from rural perspectives.

The first three articles focused on the experience of rural disability and factors that predict or are associated with elevated rural disability rates. Ipsen, Ward and Myers examined 27 waves of U.S. National Longitudinal Survey of Youth data to explore how environmental factors over the life course, such as occupations, injuries, access to health insurance, and living in a rural location, predicted mobility disability at age 40 and age 50 Ipsen et al. (2022). After controlling for both socio-demographic characteristics and life events, they reported living in a rural community increased the odds of mobility impairment. These findings reinforce the value of consistent and adequate health care access and exploring additional rural community factors that contribute to disability.

Mashinchi, Hicks, Leopold, Greiman, / Ipsen used American Community Survey (ACS) 5-year estimates to conduct geographic analyses of disability rates for American Indians/Alaskan Natives (AI/ANs) living in metropolitan, micropolitan, and noncore counties Mashinchi et al. (2022). Generally, these data aligned with past studies indicating greater disability rates among AI/ANs compared to Whites. However, differences in disability rates between AI/AN and White racial groups were no longer present when comparing counties with a significant AI/AN presence (≥5% of the county population is AI/AN). The authors highlight the potential protective factors offered by sense of belongingness and cultural fit.

von Reichert explored disability from a household context using the 2015–2019 ACS Public Use Microdata Sample Von Reichert (2022). In addition to describing an innovative method for classifying cases across the rural-urban continuum, von Reichert found that living alone was more prevalent for people with disabilities living in rural areas and multigenerational households with disability were more common in large cities.

Other articles focused on rural participation from the lens of access to services in the community. Myers, Ipsen, and Standley explored 2017 National Household Travel Survey data to explore rural and urban differences in transportation patterns for people with travel-limiting disabilities Myers et al. (2022). Their paper examined differences between rural and urban drivers and non-drivers, types of transportation, and how adults with disabilities decide if they will give up driving. The results illustrate significant disparities in transportation options and offer policy and community insights for improving rural transportation systems.

Gimm and Ipsen used data from the National Survey on Health and Disability to explore rural and urban differences in both unmet and perceived need for acute and preventive services Gimm and Ipsen (2022). They found similar rates of unmet need across respondents from rural and urban locations, but significant differences in perceived need for preventive services. Specifically, rural people with disabilities reported not needing dental and mental health counseling at significantly higher rates than their urban counterparts. These differences highlight the impact of community norms and expectations in terms of rural health disparities.

Sage, Standley, and Mashinchi examined the rights of both disabled people and home-based personal care workers through the historical progression of federal policies and support of personal assistance services (PAS; Sage et al. (2022). Their paper explored the current and future implications on rural communities and highlighted the complex social justice issues that arise when trying to elevate the needs of different groups. This contextual work was complemented by a second paper by the same authors that surveyed consumers of PAS in five states to explore satisfaction with services and community participation outcomes among metro and non-metro respondents Sage et al. (2022). Overall, there were few rural and urban differences, and more research is needed to understand features of effective PAS delivery.

The final two articles focus on rural community infrastructure and strategies for measuring it. Seekins, Traci, and Hicks provided a process and strategy for assessing the accessibility of community space using Google Earth and Google Street View Seekins et al. (2022). Using existing Google imagery and an observation rating protocol, they assessed a total of 47 rural and urban communities and a combined 79 miles of community pathways to derive Community Access Scores (CAS) and Rule of Proportional Participation (RPP) rates. In general, rural communities had lower CAS scores and lower RPP rates, indicating participation limitations in both opportunities and use.

Finally, Hicks, Traci, and Korb compare disability simulations and I2audits for creating public awareness of access issues Hicks et al. (2022). Disability simulations ask participants to role-play different disability experiences, such as traveling in a wheelchair or wearing a blindfold. I2Audits involve a “shared discovery” of public access features with an interdisciplinary team of disability, public health, and public planning stakeholders. The authors conducted qualitative interviews with stakeholders who had participated in these strategies and concluded the I2Audits reduced feelings of stigmatization and provide opportunity for meaningful community dialogue.

Overall, rural disability research is varied in focus and approach. What is common across themes is the persistent disparity of health outcomes, lack of available resources, and feelings of uncertainty pervading an increasingly complex rural environment. Articles call for additional research to develop strategies to empower people with disabilities to meaningfully participate in their rural communities.
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It is very difficult to find and keep workers to provide home-based care for disabled people, especially in rural places. There is a tension between the rights of disabled people and the rights of home-based personal care workers. In this brief review, we explore the intersections of historical and social forces that shaped federal-level policies for both disability rights and the rights of personal care workers, as well as the current state of the policies. This paper provides a narrow focus on federal policies relevant to both groups, while also considering how the urbancentric nature of advocacy and policymaking has failed to address important issues experienced by rural people. In addition to briefly reviewing relevant federal policies, we also explore sources of support and resistance and how urbanormativity, ableism, and sexism intersect to influence how the needs of people with disabilities and their personal care workers are conceptualized and addressed. We conclude with recommendations for how to better address the needs of rural people with disabilities using home-based personal care services and the workers who provide them.

Keywords: disability, home care workers, policy, home-based services, community-based services


INTRODUCTION

Personal Assistance Services, as part of Home and Community-Based Services funded through Medicaid, are critical for disabled people1 to live, work, and recreate in their homes and communities (1). As part of these services, personal care attendants (PCAs—also referred to as personal care aides, personal attendants, and personal assistance service workers) come to disabled peoples' homes to assist them with tasks of daily living such as getting in and out of bed, toileting, meal preparation, housekeeping, transportation, and running errands. Distinct from home healthcare workers, who provide skilled nursing care, PCAs provide more basic care and, in most cases, are not required to have formal training. These services are clearly vital for the wellbeing of people with disabilities. Despite personal assistance services being among the fastest-growing employment sectors (2), these low-wage, low-status jobs are difficult to fill and maintain with qualified people, especially in rural places (3). Personal assistance care in rural areas is burdensome both for disabled people and PCA workers: many people with self-care disabilities live in places where personal care attendants are in short supply (4) and the unpaid commuting “windshield time” required in rural areas limits worker availability and adds mileage costs (5). PCA positions rarely come with benefits and often require workers to combine several clients to reach full-time status and earnings (6). Many of the positions are also physically demanding and PCAs experience high rates of injury and disability (7). Finally, like many care work positions, the vast majority of these jobs are occupied by women, women of color, and immigrants (4), who often face more exploitation than other workers. Despite the intertwined relationships that exist between the disabled people needing services and the workers providing them, advocates for these groups have not historically worked together to fight for protections and rights for both groups. This paper is a brief introduction to how the movements for disability rights and workers' rights evolved over the twentieth century, with a narrow focus on relevant federal policies. We recognize that these programs are executed and managed by states and that state implementation is heterogeneous. Given the brief nature of this focused mini-review, we are unable to speak to these between-state differences or the conflicts that have arisen due to the complexities of implementing federal policies at the state level, sometimes without additional federal support.

The disagreement regarding what policies are needed is embedded in the seemingly-competing goals of protecting both the “choice and control” (8) of disabled people and the labor policies needed to protect and promote workers' rights. On the side of protecting disabled people's autonomy, rural disability advocates recognized their unique needs were not always included in the dominant, urban-based movement for disability rights. This led to the formation of the Association of Programs for Rural Independent Living (9). However, there has been little organized support for rural PCAs. The goal of concurrently promoting and protecting both parties has historically been impeded by a belief among some disability rights advocates that if workers' rights and statuses are elevated, the autonomy of, and access to care for, people with disabilities will be demoted (10). To further understand the challenges of elevating and protecting both disabled people and workers, especially those living and working in rural areas, this paper (1) provides an overview of intersecting policies implemented since the 1930s, (2) considers the sources of supports and resistance in both movements, and (3) highlights the intersections of urbanormativity, ableism, and sexism in shaping policies and practices. This paper ends with a discussion of the current emerging opportunities in addressing the needs of both rural consumers and workers.



CHANGING POLICIES SINCE THE 1930S

While advocacy for disability rights has been formally happening for more than 150 years, advocacy at the national level for supports specific to being able to receive the care and services needed to stay in one's community and home have only come about more recently (11). The earliest policies focused on “protecting” non-disabled citizens from being exposed to people with disabilities (e.g., ugly laws). Many of these policies led to the hiding away of disabled individuals and kept them out of the labor market, with the exception of venues like “freak shows.” People with disabilities have been incredibly marginalized throughout history, including being primary targets of the Eugenics movement. It is estimated that 60,000 disabled people in the United States were subject to forced sterilization during this period; worldwide, the number is over a half of a million (12, 13). Slowly, US policies have evolved to support greater integration of disabled people into society. However, policy nuances have resulted in less progress for disabled people in rural places. For example, employment provisions within the Americans with Disabilities Act (14) applied only to businesses that employed more than 15 people. Given employers in rural areas tend to be small businesses with fewer than 15 employees, rural disabled people benefit less from this policy than their urban counterparts (15).

Table 1 is a very brief overview of some of the key federal-policy-related events that impacted both the evolution of policies related to personal assistance services and home care workers' rights. For both people with disabilities and PCAs, the federal government's response to the Great Depression was a turning point, bringing some of the inequities and challenges faced by both groups to light. The Social Security Act (16) established formal federal funding (distributed to the states) for supporting people with disabilities, primarily in institutional or group living situations (10). Similarly, under the Roosevelt administration, the Visiting Housekeeping Program was established as part of The New Deal (17). This program put women, including many women of color, to work in other people's homes. Training centers for these programs were primarily located in urban centers, likely drawing labor-seeking women from the countryside. Despite the important gains made in passing the Fair Labor Standards Act of 1938 to protect workers from the most harsh and unsafe working conditions and to limit the standard work week, 86% of working women, including PCAs, were not included in the protections (17).


Table 1. Evolution of federal policies related to personal assistance services and home care workers' rights.

[image: Table 1]

After a period of national focus on war efforts following the New Deal policies, changes for disability rights picked up again in the 1950s, but policy implementation impacting the work of PCAs stayed fairly mute until the 1974 amendment to the Fair Labor Standards Act. This amendment explicitly excluded domestic workers (including PCAs) from protections, designating their work “companionship services.” During the 1950s, disability rights advocates gained ground in securing funding for basic living needs via Social Security Disability Insurance in 1956. Later advocacy by disability rights activists against institutionalization, and in favor of home-based services, resulted in amendments to the Social Security Act and new mandates throughout the 1960s and 1970s (see Table 1). During this time, however, there was little policy formation around the rights and working conditions of PCAs. Additionally, implementation of policies related to home-based services was slow, in part due to the growing power and influence of the nursing home industry (10). Though not perfect, formal programming and some fiscal supports were established during the 1960s and 1970s to meet federal mandates that Medicaid funding be used to support disabled people in their homes, rather than only in institutions. This would not become the Home and Community-Based Services program until 1983 when Congress added section 1915(c) to the Social Security Act (17), but these pieces of federal legislation and related policies provided important foundational support for today's systems.

From the 1990s to present, policy changes have led to substantial advances in conceptualizing disability and associated civil rights for disabled people (see Table 1), such as the Americans with Disabilities Act of 1990, having Personal Assistance Services formally included in Medicaid Regulations in 1993 (17), the Olmstead decision by the Supreme Court in 1999 (18), and the development and evaluation of the Money Follows the Person Program of 2005 (19). Policies in support of workers' rights have expanded to include First Amendment Rights protections for PCAs (20) and the 2015 removal of the 1974 companionship exception from the Fair Labor Standards Act (21). To follow is a brief discussion of some of the people, organizations, and industries involved in supporting and resisting changes for disabled people and PCAs.



SOURCES OF SUPPORT AND RESISTANCE

On the surface, home-based services for people with disabilities received public support. For instance, social reformers Reverend Louis Dwight and Dorothea Dix were among the first advocates to publicly criticize the deplorable living conditions of institutionalized individuals in the mid to late 1800s (22). As public consciousness about dignity of life for disabled people was elevated, it seems very few believed disabled people should be living in such conditions. It is notable that these institutions were largely operated in rural locations in the United States and hidden away from urban centers. These institutions provided jobs and economic support in many rural communities. However, this commodification of care for disabled residents attracted for-profit companies into the industry (15). The movement to deinstitutionalize disabled people did not really take hold until the 1950s, following the foundational policies established in the amendments to the Social Security Act (23). Societal events leading up to these changes included the widespread effects of polio outbreaks in 1916 and between 1949 and 1952 leading to higher rates of disability (24) and the presidential election of Franklin D. Roosevelt (who used a wheelchair), which helped shift the ways in which Americans thought about physical and mobility-related disabilities. Although deinstitutionalization of disabled people eradicated many residential institutions, nursing homes—which are also disproportionately concentrated in rural places—have in some ways taken their places (15).

The nursing home industry, with strong lobbying abilities, resisted home-based services (10) and won most of the policy battles, garnering Congressional support in amendments to the Social Security Act until the 1970s when it was mandated that nursing home-level care for people with disabilities on Medicaid must be covered in-home, if a disabled person chooses in-home care. However, the systems to accommodate these choices would be long in the making. The nursing home industry also played a role in the continued exclusion of home-based PCAs from federally protected workers' rights, arguing they could not afford to adhere to the protections for their institutional-based workers who were also excluded (17). Instead, PCAs in the US were subject to unjust working conditions such not being able to receive phone calls or spend time with friends if they lived with the person for whom they provided services and unclear limits on how many hours they were allowed or required to work (25). Additionally, international workers' rights were not protected to ensure a pathway to achieving immigration status, and they were instead faced with having to comply with their employer or risk deportation (25).

Home care worker unions such as the Service Employees International Union grew exponentially during the last 20 years. This led to many key protections for unionized workers in select states (26). However, supporters of home care workers' rights have experienced setbacks to their efforts to improve working conditions and wages in recent years. In 2018, the U.S. Supreme Court prohibited home care workers unions from charging non-members fees. The following year, in 2019, a Medicaid policy change barred home healthcare aides working for Medicaid-funded facilities and agencies from having union dues automatically deducted from their pay checks (27). The inability to more easily pay union dues has led to less union membership, fewer resources, and less collective bargaining power. Perhaps due to the incredible harsh and negative impacts of worker shortages during the COVID-19 pandemic (28), there has been recent momentum in disability rights advocates joining forces with workers' rights advocates to fight for better compensation and work conditions.



INTERSECTIONS OF URBANORMATIVITY, ABLEISM, AND SEXISM

With more awareness and support, the Independent Living Movement took hold in the mid-twentieth century and was intimately tied to other civil rights movements. With a mantra of “nothing about us without us” to acknowledge the long paternalistic history of making decisions about disabled bodies for people with disabilities rather than with them (26), disability rights advocates continue to fight for justice and equity today.

Like many other social justice events, disability advocacy has largely taken place in urban areas [e.g., (28)]. With the exception of work done by the fairly small organization, the Association of Programs for Rural Independent Living, the Independent Living Movement has been fairly urbancentric with most activity happening on university campuses and in cities (8), making it difficult for rural disabled people to participate.

Given the urban focus of the Independent Living Movement, it is perhaps unsurprising rural-specific issues related to receiving personal assistance services have neither been sufficiently addressed nor researched thoroughly. Furthermore, in rural places, lack of affordable and accessible housing and limited availability of PCAs has led to unjust institutionalization of disabled people in nursing homes (15). Next, we briefly explore how ableism and sexism have played a role in the evolution of these policies influencing rural care work and those who need services.

From the beginning, there has been resistance to financially supporting people with disabilities at adequate levels. Some of this resistance is embedded in a cultural belief in rugged independence and self-sufficiency, which is more prevalent among rural citizens (11). Our country has a long history of having a weak safety net that is slow to kick in and quick to be pulled back (29). The evolving medical field and technology provided decision makers with new tools to determine who was “deserving” and “undeserving” of community living and services, as evidenced by the strict and extremely complex protocols established to determine eligibility for Social Security Disability Insurance (10). All of this, in addition to employment-based health benefits, contributes to keeping workers tied to the labor market.

The Visiting Housekeeping Program served as a catalyst for propelling PCAs toward a more formalized and professionalized occupation. However, it was met with resistance from the Southern textiles and manufacturing industry leaders because they argued that as they were getting back on their feet, they could not compete with subsidized wages provided by the government (17). This intersected with the restriction that only one person per family could be supported by Worker Progress Administration programs (which included the Visiting Housekeeping Program), which favored men (17). Finally, because care in the home was seen as less valuable than other labor, it was difficult for workers' rights advocates to gain any momentum toward better compensation and work conditions. This particular belief also helped fuel the resistance to workers' rights among people with disabilities who desired high degrees of autonomy and control in organizing their daily lives and services (30).

In terms of workers' rights, women in families with individuals with disabilities were historically and continue to be expected to provide family care for free, saving the government billions of dollars (31). In fact, currently 80% of care provided to people with disabilities and older adults is unpaid. Despite the majority of women being in the workforce by the late 1970s, family caregiving continues to be a social expectation, placing incredible burdens on many women (32). Even after the advent of Home and Community-Based Services, many states did not allow spouses or parents to be paid for providing care (33). These types of rules made it extremely hard for rural people needing services to find workers in their communities (4). However, today there is more momentum for creating better supports than has been seen for many, many years.



DISCUSSION

This paper highlights the complex social justice issues that arise when trying to elevate the needs of different groups that, at first, appear to have competing goals. This becomes even more complicated when we turn our attention toward the implications in rural places. The gains made by people with disabilities to have services that enable them to live, work, and recreate in community necessitate the commodification of other people's labor. In some cases, this means the autonomy of disabled people appears to be in conflict with the autonomy of workers, a conflict that is subsumed by a system that does not adequately support either group. For rural people with disabilities, current policies do not address the additional burden of rurality, including a lack of local workers (especially when spouses or parents are excluded from being paid caregivers), additional costs related to the lack of accessible, public transportation (34). For the workers who provide these essential services, workers' rights advocacy also has not addressed the additional burdens of “windshield time,” car maintenance, and the costs of providing care in less accessible homes and communities with fewer services, for lower wages compared to what they can earn providing care in urban places (35).

Based on this review and the growing interest in finding ways to better support both people with disabilities and PCAs, we recommend organizations doing research in home-based services—such as the AARP Public Policy Institute—consider adding rural components to their very useful Long-Term Services and Supports Scorecard analyses (36). Topics to consider include adjustment of wages to better compensate rural workers, better compensation for vehicles and mileage, and incentivizing individuals in rural places to become PCAs. It is also recommended these organizations employ staff knowledgeable in the unique history of, and issues faced by, rural disabled people and service providers. We also recommend including rural voices of people with disabilities and PCAs in relevant policy discussions and decisions. Finally, in advocacy work, we encourage social justice advocates to consider making room at the table for rural people impacted by these issues in ways that do not exacerbate the burden of participation faced by many rural people (e.g., driving long distances to participate in advocacy events).
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FOOTNOTES

1The terms disabled people (identity first language) and people with disabilities (person first language) are used interchangeably to reflect the current preferences of advocates in the disability rights field.
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Introduction: Lack of transportation is a significant barrier to community participation for many disabled adults. Living in a rural area introduces additional transportation barriers, such as having to travel long distances to access services or socialize, and limited public transit options. While the importance of transportation access is clear, the mix of different transportation options used by people with disabilities to participate in their communities is less understood, particularly among those who do not or cannot drive.

Methods: We used data from the 2017 National Household Travel Survey to explore transportation behaviors among disabled adults in rural and urban areas and by four regions across the United States. We explored differences by transportation modalities (e.g., driver, passenger, public transportation, taxi/uber, walk) and trip purposes (e.g., social, independent living, healthcare, work). Our sample included 22,716 adults with travel-limiting disabilities.

Results: Several geographic differences emerged among non-drivers. Rural non-drivers were less likely to take any trip, particularly for social activities, and reported using less public transportation or walking/rolling than urban non-drivers. Further, respondents from the Northeast were more likely to report using public transportation and walking/rolling options, relative to the Midwest, South, and West. Overall, disabled rural adults reported lower odds of giving up driving, even after controlling for socio-demographic and health characteristics.

Discussion: These findings highlight the relative importance of different transportation modalities for participating in activities and the continued reliance upon personal vehicles, either as a driver or passenger, especially among rural disabled residents. Potential policy insights are discussed.

Keywords: transportation, rural, disability, community participation, independent living


INTRODUCTION

Transportation is important for all people, and especially people with disabilities, because it facilitates access to community participation (1–3), a key outcome of rehabilitation (4). However, compared to people without disabilities, disabled people1 experience limited access to transportation (5). More than 30 years since the Americans with Disabilities Act was signed into law, transportation is still a significant barrier to full inclusion in society for many people with disabilities (6). For example, ~6 million Americans with disabilities have difficulty meeting their transportation needs (7). This problem is especially salient in rural areas where transportation options are more limited (8–12).

Eliminating barriers to participating in society is one of the core themes that underpin the disability rights movement and the Americans with Disabilities Act (1990) (13–15). As such, the concept of participation has emerged as a “gold standard” for measuring outcomes in rehabilitation (4, 16). For example, the Administration for Community Living is dedicated to the vision that “all people, regardless of age and disability, […] live with dignity, make their own choices, and participate fully in society” (17).

Transportation influences the range of locations that an individual can access, and impacts the types of activities they can participate in (18, 19). More reliable and efficient transportation options can increase the range of available activities outside of the home, which is associated with increased levels of subjective wellbeing (20). Conversely, lack of transportation is a risk factor for social exclusion (21) and, in some analyses, has been found to be more impactful on how people spend their time than having a disability (22). For example, Marottoli et al. (23) found that adults over 65 who had stopped driving reported a substantial decrease in community activities even after controlling for socio-demographics and health factors. The importance of transportation for ensuring social inclusion for disabled people has been acknowledged by the United Nations Convention on the Rights of Persons with Disabilities, which identifies improvements in transportation as an opportunity to increase the social and economic participation of persons with disabilities around the world (24, 25).

In general, people with disabilities are less likely to take trips than people without disabilities; this is especially true of trips for social/recreational activities and for work (25). Disabled individuals are also less likely to travel in a personal vehicle than their non-disabled peers (26) which can restrict trip-taking behavior. For instance, Mitra and Saphores (27) found that households that do not have personal vehicles due to involuntary reasons (e.g., vehicle costs, inability to obtain insurance, or constraints due to health or age) take fewer trips. Additionally, those trips are characterized as being of shorter distance and longer duration than the trips taken by households with personal vehicles. For those who do not have access to a personal vehicle or cannot drive, including many people with travel-limiting disabilities, public transportation is instrumental to their community participation. Conversely, a lack of public transportation options can be particularly limiting.

Socioeconomic factors further exacerbate the personal and environmental factors that contribute to the experience of disability and can limit trip making. Disability prevalence is higher among people experiencing poverty (28) and poverty is increasingly connected to not owning a car or having access to a personal vehicle (29). Specifically, people with low incomes who own personal vehicles do so by taking on substantial economic burdens. Meanwhile, non-ownership of personal vehicles is increasingly associated with very low-income households. This latter association is especially true in places where the built environment is organized around personal vehicles (29), such as rural areas.

Transportation discrepancies in rural areas are exacerbated for disabled people. For instance, rural disabled people are more likely to report never using public transportation than urban disabled people (30). Among working-age disabled adults, those living in rural areas experience travel-related disabilities at slightly higher rates, but are also more likely to drive personal vehicles (31). Combined, limited public transportation services and geographically dispersed services mean that having transportation access via personal vehicle is more consequential. For example, having access to a personal vehicle in rural areas has been found to support health care utilization (8).

The United States Federal Transit Administration sponsors two separate funding mechanisms to support the transportation needs of people with disabilities and rural residents. The Enhanced Mobility of Seniors & Individuals with Disabilities program (§5310) allocates funding to states to support the transportation needs of people with disabilities and older adults (65+) where transportation is “unavailable, insufficient, or inappropriate.” For rural areas, these funds are distributed via the states' departments of transportation (32). The Formula Grants for Rural Areas program (§5311) provides funding, as well as technical assistance, to support public transportation in rural areas with populations <50,000 “where many residents often rely on public transit to reach their destinations” (33). According to an analysis of 2019 National Transit Database revenue reports (34), $327,637,963 was distributed via §5310 and $770,713,023 was distributed via §5311. However, more than half of all rural counties, containing 3.6 million people with disabilities, did not receive funds from either of these programs2 (35).

In summary, driving behaviors and federal funding for transportation vary significantly by geography and by disability status. While most rural Americans drive, many with disabilities cannot either because they have given up driving or because they do not have access to a vehicle. A study by Henly and Brucker (25) found that diver status was an important factor when analyzing the types of trips taken by people with and without disabilities—specifically, being a driver was associated with higher odds of taking any trip, but especially a social trip. The current paper builds upon this line of research by exploring travel patterns among rural and urban disabled adults who do not or cannot drive. We conducted an exploratory study to examine how disabled rural adults get around, relative to disabled urban adults, and how transportation use varies across regions. In particular, we examined differences between people with disabilities who were drivers and those who were non-drivers. To explore these topics, we asked the following research questions:

1. What types of trips do disabled drivers and non-drivers take in rural and urban areas?

2. What types of transportation do disabled non-drivers use and how does this vary by region?

3. What factors predict the odds of giving up driving, among adults with disabilities?



METHODS


Data

We used data from the 2017 National Household Travel Survey [NHTS; (36)]. The NHTS is a cross-sectional survey conducted every 5–7 years to collect information about the types of trips and transportation modes used by the American public. It uses an address-based sampling frame designed to produce an equal probability sample of households, excluding group housing and institutional settings (e.g., prisons, dormitories). All respondents in a selected household complete a travel diary during a single day to document their travel behaviors. The 2017 NHTS includes 129,696 households, with 264,234 individuals and 923,572 trips. We analyzed data at the household level, individual level, and trip level to explore the travel behaviors of disabled adults in rural and urban areas throughout the U.S. The NHTS also includes weights to account for non-response and probability of being selected into the sample. More detailed information about weighting procedures can be found in the 2017 NHTS Weighting Report (37). An institutional review board approval was unnecessary because this is a secondary analysis of publicly available data.



Measures
 
Disability Status and Assistive Devices

The NHTS asks respondents if they have “a condition or handicap that makes it difficult to travel outside of the home” (i.e., travel-limiting disability). For this paper, we consider an affirmative response to this question as someone with a disability. However, disability is not a static characteristic, and several analyses describe changes in disability status over relatively short time frames, between 4 months and 1 year (38–40), which may reflect temporary injuries. The NHTS also asks respondents if their condition has lasted for <6 months, more than 6 months, or their entire life. To focus on individuals with long-term or enduring disabilities, we excluded those with a disability lasting <6 months. The NHTS also asks if they use any of the following: cane, walker, white cane, seeing-eye dog, crutches, motorized scooter, motorized wheelchair, manual wheelchair, or other. Individuals who reported using any of these items were coded as using assistive devices.



Gave Up Driving

If a respondent reports a disability (or is aged over 80), the NTHS follows-up with a question asking if they have “given up driving altogether.” A “yes” response indicates that the person “has given up driving because of their disability.” We use this variable as the outcome in our logistic regression analysis. Importantly, this variable is not mutually exclusive of actually driving on their travel diary day. In a subset of cases, individuals reported “having given up driving,” but still drove. Presumably, some individuals who reported giving up driving may occasionally still need to drive, for example, if they have no alternatives or in an emergency. However, this is not clarified in any NHTS documentation.



Non-driver Status

The NHTS asks all respondents how many vehicles they have in their household. We defined “non-driver” status as including all individuals who reported giving up driving as well as individuals who can drive but do not have a vehicle in their household.



Trips

Respondents to the NHTS report every trip they take throughout their travel diary day. We used information about the main purpose for each trip to analyze the types of trips that individuals took. Each trip was assigned one purpose. “Social trips” includes recreational activities, exercise, visiting friends, and religious/community activities. “Independent Living trips” includes dropping off/picking someone up, errands, and buying meals. “Work trips” includes any trip for work or employment related activities among employed individuals. “Health trips” includes trips to the doctor's office, dentist or therapy. We excluded return trips to home and trips between different transportation modes (i.e., walking to bus stop). Types of trips were informed by another NHTS-focused study (25), however, we classified trips for healthcare purposes as a distinct category.



Transportation Modes

Trip records also include information about the type of transportation that was used. “Driver, personal vehicle” includes driving a car, SUV, van, truck or motorcycle. “Passenger, personal vehicle” includes riding in car, SUV, van, truck or motorcycle as a passenger. “Public transportation” includes public/commuter bus, paratransit/dial-a-ride, commuter rail, and subway/streetcar. “Taxi/rideshare” includes taxi, limo, and Uber/Lyft. “Walk/roll” includes walking and bicycle.



Self-Rated Health

The NHTS asks respondents to rate their general health as “excellent,” “very good,” “good,” “fair,” or “poor.”



Geographic Variables

The NHTS uses the U.S. Census Bureau (41) classification scheme to code households as “rural” and “urban.” Urban includes urbanized areas containing 50,000 or more people and urban clusters containing 2,500–49,999 people. Rural includes any population, housing, or territory not included in an urbanized area or urban cluster. The U.S. Census Bureau's four regional classifications are also included in these data: Northeast, South, Midwest, and West.



Other Characteristics

NHTS data also includes information about age, race/ethnicity, sex (male & female only), educational attainment, household income, and total number of household members. The NHTS classifies individuals as “employed” if they are 16 or older and their primary activity in the last week was either “working” or “temporarily absent from work.”




Analyses

We merged household-level and trip-level data with person-level data, to analyze travel patterns at the individual level. We used NHTS person-level weights for all analyses. All analyses were conducted with SPSS Complex Samples Module v. 28.0. Trip data was included as both summed variables (e.g., number of trips) and as dummy variables (e.g., took any trip of that type). We used Chi-square tests to compare variables between rural and urban respondents and across regions. We used a binomial logistic regression to estimate the odds of giving up driving. Pearson correlations between variables included in the regression did not indicate multi-collinearity (42).



Sample

Our sample includes adults (aged 18+) with a travel-limiting disability lasting for more than 6 months or their entire life (unweighted N = 22,716). Table 1 provides demographic characteristics on key variables for the sample of adults with a travel-limiting disability, and for the rural and urban subsamples. Rural and urban statistical differences are also reported, and showed that rural respondents were less likely to be female, to live alone, and to be formally educated, and were more likely to be White and to have at least one household vehicle than urban respondents.


Table 1. Weighted sample characteristics.
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RESULTS


Trips Among Drivers and Non-drivers

We were interested in understanding how access to and ability to use a personal vehicle (drivers) shaped community participation for rural and urban people with disabilities, compared to those who could not drive or did not have access to a personal vehicle (non-drivers). We analyzed all data separately for working age (18–64) and 65+ respondents to account for age-based differences in activities (e.g., retirement). Table 2 shows rural and urban analyses for drivers and non-drivers aged 18–64 and 65+. Rural and urban drivers reported similar frequencies of trips across independent living, health, social, and working domains for both working age and 65+ groups. Significant differences emerged when comparing rural and urban non-drivers, where rural working-age non-drivers reported significantly fewer trips overall, and fewer social and work trips. For those 65+ who were employed, rural non-drivers reported significantly fewer work trips.


Table 2. Trips taken by drivers and non-drivers with disabilities, by rural/urban (weighted).
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Transportation Modes Used by Non-drivers

Those who have given up driving or do not have access to a personal vehicle must use other means to meet their independent living, health, social, and employment transportation needs. Table 3 reports on the subset of non-driving rural and urban respondents to illustrate what transportation modes they used. Rural respondents were significantly more likely to ride as passengers in a personal vehicle, whereas urban respondents were significantly more likely to walk/roll or use public transportation. Regional differences showed that non-drivers with disabilities in the South were the least likely to use public transportation and most likely to travel as a passenger relative to other regions. This is contrasted by residents in the Northeast where over 1/3 (36%) of disabled non-drivers reported using public transportation.


Table 3. Transportation modes used by non-drivers with disabilities, by rural/urban and region (weighted).
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Logistic Regression on Odds of Giving Up Driving

We conducted a logistic regression to explore factors associated with giving up driving. The dependent variable was a dichotomous variable where 1 = “gave up driving due to disability.” Explanatory variables included socio-demographic, economic, health/function, and environmental variables. Socio-demographic variables included age (18–64 relative to 65+); sex (female relative to male), race (White, non-Hispanic relative to non-White), and education (some college or bachelor's degree or higher relative to high school education or less). Socio-economic variables included employment status (employed relative to not employed) and household income (< $35,000 relative to $35,000+). We measured health and function with two items. To assess health, we included indicator variables for fair, good, very good, and excellent health relative to poor health. To assess function, we included an indicator variable for using an assistive device. Finally, we included environmental variables including living alone relative to living with others, living in a rural location relative to an urban location, and living in the Northeast, Midwest, or West, relative to the South.

We hypothesized that younger age, employment, and living alone would be associated with lower odds of giving up driving due to higher need for reliable transportation. We also expected rural status would be associated with lower odds of giving up driving because there are fewer public transportation options and distances to services may preclude other transportation alternatives. We hypothesized that better health would also be associated with lower odds of giving up driving, because it may indicate less complex health issues. Similarly, we hypothesized that using an assistive device would be associated with higher odds of giving up driving because it may indicate more complex travel-limiting disabilities. We anticipated that living in the Northeast would be associated with higher odds of giving up driving, due to more transportation options. We controlled for several other sociodemographic factors, such as sex, race, education, and household income, but did not have firm hypotheses about how they would influence giving up driving.

Table 4 reports results from our logistic regression analysis. In general, model variables aligned with our stated hypotheses. However, living alone and variables to control for geographic region were not significant predictors. Having some college or bachelor's degree or higher was associated with lower odds of giving up driving, relative to those with high school education or lower.


Table 4. Logistic regression on odds of giving up driving (weighted).
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We report Nakelkerke's (pseudo R2 = 0.112) and McFadden's (pseudo R2 = 0.069) model fit statistics. Pseudo R2 statistics are not directly comparable to R2 statistics, but range from 0 to 1 and provide a benchmark for evaluating alternate models (43). Pseudo R2 values above 0.2 are considered to indicate good model fit. Although our model did not reach this threshold, fit statistics are comparable to other transportation models focused on people with disabilities (25).




DISCUSSION

Prior analyses of the NHTS have explored travel behaviors among disabled and non-disabled adults (25, 26). We expanded upon this work by describing the travel patterns within this disabled population among drivers and non-drivers. Overall, we found no significant differences in trips between disabled drivers living in rural and urban areas. Differences emerged among non-drivers (aged 18–64) whereby those living in rural areas were less likely to take a trip for any reason, but especially for social activities and work, compared to their urban counterparts. Urban residents aged 65+ were also more likely than rural residents to take a trip for work. This may indicate that the dearth of public transportation options in rural areas (9, 12, 44) impacts non-drivers more than drivers, resulting in fewer trips.

Exploring transportation modes among non-drivers revealed that rural residents relied more upon riding as a passenger in a personal vehicle compared to urban residents who were much more likely to walk/roll and use public transportation. Regionally, respondents in the South relied more on riding as a passenger in personal vehicles and less on public transit. This could be explained by the fact that rural areas throughout the South are significantly less likely to receive either §5310 or §5311 funding (34). Simply put, public transportation infrastructure may be underfunded relative to the need. However, region was not a significant factor in the regression predicting odds of giving up driving, after controlling for other factors.

We also found that individuals with better health were less likely to give up driving than those in poor health, and those who used assistive devices (e.g., cane, wheelchair) were more likely to give up driving than those who did not. This is similar to findings from Han et al. (45) who found that more than 2/3 of adults in their study gave up driving due to physical and medical challenges. Clearly, health and function can impact transportation access, specifically, being able to drive. This is an important point because being able to get around independently impacts what people do. For example, Myers and Ravesloot (22) found that disabled adults who traveled independently reported more time working and less time watching television compared to disabled adults whose transportation was dependent on others (i.e., passenger in personal vehicle) or did not travel at all. For many, particularly those living in rural areas, independent transportation is primarily facilitated by driving personal vehicles. In this way, loss of driving may have a larger impact on people living in rural areas than in urban—and, as our results indicate, are less likely to give up driving. As such, more programs are necessary to provide adequate transportation service for non-drivers in rural areas (45).

Another barrier to transportation access is housing affordability. Several individuals interviewed by the Disability Mobility Initiative of Disability Rights Washington described how many of the places they can afford to live are severely underserved by public transit systems. Many of the neighborhoods where transportation is reliable and accessible are too expensive to live. This means that these individuals are faced with a difficult choice: to either live in an affordable home with limited transportation options or live in unaffordable home with better transportation options. However, financial necessities typically demand sacrificing transportation for housing (46). Indeed, Kramer (47) found that, after controlling for income and race in urban settings, public transit access decreased as home prices decreased. The association between housing and public transportation services offers future directions for this research.


Policy Insights

Overall, these results illustrate vast differences in transportation options for disabled adults living in rural and urban areas, particularly among non-drivers. We offer some policy insights that may help to begin addressing these inequities.

Transportation funding has historically favored urban areas. For example, a 1999 report by Seekins et al. (48) showed that urban areas, representing 75% of the total U.S. population, received approximately 94% of federal transportation subsidies. This inequity persists today in how §5310 dollars are allocated. For instance, Myers and Lissau (34) reported that rural counties (i.e., micropolitan and noncore) receive approximately 5% of §5310 funds, despite the fact that these counties account for over 18% of the disabled population in the U.S. (49). We suggest that the Federal Transit Administration make expanding funding and program capacity in these rural areas a policy priority. Further, the condition that §5311 funds be allocated to rural areas “where many residents often rely on public transit to reach their destinations” seems paradoxical. Such language seems to suggest that transportation services must first exist in order to be supported by §5311. However, there are many rural residents in need of transportation in places where services are non-existent. Funding mechanisms that can not only help maintain rural transportation services, but establish them, would be invaluable.

Another approach may include collaborating with faith-based organizations (FBO) to provide transportation services in rural areas. In a survey of 288 rural FBOs, Seekins et al. (50) reported that ~1/3 were willing to engage in providing transportation to people with disabilities, even people who were not members of their congregation. While the larger FBOs were most likely to own accessible vehicles, many of the smaller FBOs did not. Although, this approach is not without controversy regarding the separation of church and state. Nevertheless, the ubiquity of FBOs throughout rural America represents a potential partner in building cooperative transportation systems to serve disabled non-drivers (51).



Limitations

There are several limitations to this study. First, the NHTS only asks about disabilities that limit travel, which excludes individuals who may experience transportation barriers unrelated to having a disability, and those who have a disability but are not limited in their transportation. This is an important point because some disabled adults may not experience limitations in their travel if they have adequate supports, thus they would not be identified in these analyses. Second, the NHTS does not ask about trips that a person does not take or about difficulties experienced while traveling. Both can impact an individual's propensity to engage in community activities which may not be captured in these data. Finally, the NHTS does not ask about modifications to personal vehicles, which is critically important for understanding the supports that people with disabilities, specifically those who use assistive devices, need to drive themselves.




CONCLUSION

These findings highlight inequities across transportation access (drivers vs. non-drivers) and geography (in terms of rural vs. urban and region) among people with disabilities. Few differences appear to exist among those who can drive. However, without the ability to drive, rural residents are less likely to take any trip, but especially a trip for social or recreational activities. As such, disabled individuals in rural areas are less likely to give up driving than their peers in urban areas, even when they have difficulty traveling, potentially because doing so would significantly reduce their options for community participation. Overall, these findings indicate that more work is necessary to support disabled people who cannot or do not drive, particularly in rural areas where public transportation options are limited. To address these issues, we suggest that federal transportation funding be more equitable distributed to rural areas. Additionally, partnerships with faith-based organizations may be a potential partner toward building cooperative transportation systems.
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FOOTNOTES

1We use the terms “people with disabilities” and “disabled people” interchangeably to reflect the current guidance of disability rights advocates in the field.

2National Transit Database reports are not comprehensive of all transportation funding. Only recipients of §5307 and §5311 funds are required to report to the National Transit Database, recipients of other funding mechanisms report optionally.
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Purpose: This paper investigates how life events such as injuries, health insurance coverage, geography, and occupation contribute to mobility disability rates over time. Findings can inform policies and practices to address factors that may contribute to disability in rural and urban areas.

Methods: We utilized 27 waves of the National Longitudinal Survey of Youth (NLSY) data from 1979 to 2016 to explore how past injury, occupation, health insurance coverage, and rurality predicted mobility impairment at ages 40 and 50 using regression analysis.

Findings: Rural respondents reported significantly higher rates of mobility impairment at age 40 and age 50 relative to people living in urban areas, and were more likely to report injury, work in high exertion occupations, and experience several pain-related health conditions. Using logistic regression and controlling for race and education, we found that people had higher odds of experiencing mobility impairment at age 40 if they reported a broken bone in the last 10 years, reported ever being knocked unconscious, had any workplace injury from 1988 to 2000, or lived in a rural area. People reported lower odds of mobility impairment if they had more consistent health insurance coverage over time. Further analysis showed that people consistently uninsured over time were 91% more likely to report mobility impairment at age 40 than those consistently insured.

Conclusion: A better understanding of environmental factors associated with disability such as access to insurance, risk exposures, resources, and other place-based behaviors can inform additional strategies for reducing the severity and duration of mobility disability.

Keywords: disability, injury, insurance, life-course model, rural

People in rural areas of the United States (US) are more likely to experience disability (1, 2). For example, 16.6% of residents in nonmetropolitan counties reported a disability compared to 12% of residents in metropolitan counties (3). This difference appears to persist across the life span as rural residents across all age cohorts report disability at similar rates as urban residents who are, on average, 10 years older (4).

While disability rates are typically higher in rural US counties across all disability types and age cohorts, mobility disability is the most prevalent (3, 4). Approximately 9% of the rural US population reports serious difficulty walking or climbing stairs compared to 6% of the urban population (3). Mobility impairment is associated with economic and social impacts for individuals, families, and communities (5, 6). For example, people who report mobility impairment at age 40 work approximately half as many hours over the next decade as individuals who do not report mobility impairment (B. Ward, unpublished data, 2020).

In part, mobility disability is related to life events, such as prior injuries and lack of access to appropriate health care at the time of those injuries, which may be more common in rural areas. For instance, rural areas in the US tend to have more physically demanding jobs associated with workplace injuries (7), and rural individuals have lower rates of insurance coverage and less access to specialty medical care for addressing health issues as they arise (8–10). A better understanding of how life events shape future outcomes can help identify appropriate interventions, services, and accommodations in the workplace and in healthcare delivery.

We used data from the National Longitudinal Survey of Youth 1979 to explore how life events (i.e. injuries, health insurance coverage, geography, and high risk occupations) contribute to higher rates of mobility disability over time. Knowledge about specific upstream factors that contribute to downstream mobility disability can inform policies and practices that may mitigate the incidence and impacts of life events and promote overall wellbeing.


THE LIFE COURSE MODEL

The ecological model of disability describes disability as the outcome of dynamic interactions between a person and their environment (11, 12). The life course model can be used to operationalize the ecological model of disability by tracking individual and environmental interactions over time to predict downstream outcomes, such as chronic disease and disability.

Rather than focus on current conditions to explain health outcomes, the life course model attempts to understand how exposures or risks at different life stages influence health outcomes later in life. The life course model also explores how cumulative interactions between an individual and contextual settings influence the likelihood of developing non-communicable disease or disability (e.g., chronic pain, obesity, diabetes, cardiovascular disease, cancer, chronic respiratory disease, musculoskeletal disorders, and depression).

Within the life course model, Merlo highlights that those with similar socioeconomic factors experience similar outcomes (13). Geographic units of analysis such as neighborhoods, cities, or counties can be used to understand common or associated risk factors across different communities. For example, risk or exposure in a high resourced setting may result in a short-term or temporary impact, e.g., transitory disability (14), whereas the same risk or exposure in a low resourced setting might result in a precipitous decline in health or death (15). In other words, community context matters.

A simple life-course model of disability suggests at least three possibilities to explain persistent rural and urban differences in mobility disability rates (16–19). First, people in rural areas are more likely to acquire disability through injury or illness. This includes introduced risk from both behavioral norms and employment settings. For instance, people in rural areas self-report lower rates of seatbelt use, which translates into increased risk of car accident-related morbidity and mortality (20). Likewise, high-risk for injury occupations such as mining, logging, agriculture, and manufacturing are more prevalent in rural, relative to urban areas (7).

Second, people in rural areas do not achieve the same recovery from injury or illness as their urban counterparts due to compromised access to, or use of, health care. This can stem from a variety of factors including availability of specialized care, insurance coverage, and other community based psychosocial factors. It is well-documented that rural communities have lower rates of per capita specialty care and insurance coverage (8, 10). Additionally, they appear to utilize health care differently, which may introduce additional factors impacting disability outcome. For instance, Young et al., found significant rural-urban differences in worker's compensation healthcare claims after controlling for demographics, injury type, and severity (21). Specifically, rural workers used significantly fewer physical therapy services than their urban counterparts. Lower rates of health care utilization also resulted in different work disability durations for rural workers based on severity of injury. For more severe injuries, rural workers experienced longer work disability durations than urban workers. Conversely, for less severe injuries, rural workers had shorter work disability durations. Within the life course model, it is possible that lower rates of physical therapy services had direct impacts - longer duration of work disability for severe injury, and indirect impacts - incomplete recovery leading to higher rates of mobility impairment over time (21).

Finally, environmental factors in rural areas can impact disability outcomes as well. For example, rural communities typically have fewer employment choices that can accommodate functional limitations associated with disability (22). Inaccessible community infrastructure such as lack of sidewalks, limited public transportation, crosswalks without audio signals, or inaccessible buildings can create barriers to social participation and medical services (23–25). Fewer supports and lack of accessibility can introduce additional socioeconomic risks, such as declining wages, lost employment, and social isolation (26).

In this paper, we explore how life events such as occupation, injury, access to insurance, and geography predict disability status later in life. The findings make an important contribution to the field due to the longitudinal nature of the NYLS79 data and ability to explore cause and effects over time. While we know that rural people experience different rates of disability and health conditions, exploring the precursors to each over time provides a more nuanced understanding for addressing policies and practices that may improve quality of life.



METHODS


National Longitudinal Survey of Youth 1979 (NLSY79)

The NLSY79 is administered by the Bureau of Labor Statistics (BLS) to explore educational, labor force, and family experiences across the life span. The NLSY79 consists of a nationally representative sample of 12,686 US residents born between 1957 and 1964. Respondents completed their first wave of data in 1979, when they were between the ages of 14 and 22. Since that time, a subset of respondents have been resurveyed at multiple times to explore a range of life transitions related to education, residence, employment, income, family composition, and health (27). The NLSY79 was conducted annually from 1979 to 1994, and then bi-annually from 1994 forward. Some survey modules were asked consistently over time, while others were asked at specific points in time, such as when the respondent turned a specific age (e.g., 40+ and 50+ interviews).



Measures

For our analyses, we utilized 27 waves of data spanning 37 years between 1979 and 2016. Due to the length and complexity of the NLSY79 data, we only describe variables used in our analyses and how they were constructed. Several measures were calculated using data from the 40+ health interviews collected during the first survey administration after the respondent turned 40 years old. Other variables were drawn from multiple waves of data to construct proxy measures about experiences and conditions prior to age 40.


Disability

We used dichotomized variables to indicate mobility disability at age 40 and 50. Respondents were classified as having a mobility disability if they answered yes to “having a lot or a little trouble climbing several flights of stairs,” as reported in the 40+ and 50+ health interviews.



Occupational Exertion by Age 40

We calculated a proxy variable for share of work history engaged in high exertion occupations by age 40. At each wave of data collection, the NLSY79 collects work history data since the preceding interview including time spent working in different occupations. We recoded NLSY79 occupation codes from different years into a consistent occupational coding scheme based on Pollard (28). Next, we identified high-physical exertion occupations based on questions included in two waves of data collection (1998 and 2000), which asked respondents two indicators of work intensity: (1) Does your job require lots of physical effort? [all, most, some, or none of the time], and (2) My job requires lifting heavy loads, stooping, kneeling, crouching, walking or other types of physical effort [rarely, a little, occasionally, most of the time]. We classified an occupation as high intensity if over 50% of respondents in that job category reported the job required high levels of physical exertion (i.e., reported physical effort all or most of the time AND required lifting etc. occasionally or most of the time). Based on this information, we computed the total time individuals spent in high exertion occupations (average weekly hours * number of weeks), divided by total number of hours worked to arrive at a share of time working in high exertion occupations. When weeks or hours were coded using a range, we used the low end of the range. This constructed variable ranged from 0 (never worked in a high-exertion occupation) to 1 (always worked in high-exertion occupation).



Injury

We used three variables to estimate injury, including broken bones, concussion, and workplace injury. The first two variables came from the 40+ interview, where respondents indicated if (1) they had broken a bone in the last 10 years, and (2) if they had ever been knocked unconscious. The workplace injury variable was derived from 9 waves of NLSY79 data representing 12 years (1988-2000) when respondents indicated if they had any workplace injury since their last NLSY79 survey. We used these data to create a binary variable equal to one if the respondent reported any workplace injury and zero otherwise.



Work Limitation

Each wave of the NLSY79 asks respondents whether a health condition makes them unable to work, limits the amount they work, and/or limits the type of work they can do. For each wave of data, respondents who answered yes to one or more of these questions were assumed to have a work disability. We created an indicator equal to one if a respondent reported a work limitation in any wave through the 40+ health interviews



Heath Indicators

The NLSY79 asked respondents about self-reported health problems and diagnosed health conditions at the 40+ health interview. Self-reported health problems included responses to the question “do you have any of the following health problems” and included an exhaustive list of conditions including joint pain and stiffness; asthma; back pain; problems with feet and legs; kidney or bladder problems; stomach or intestinal ulcers; high cholesterol; chest pain or abnormalities; low blood pressure; sinus problems or allergies; frequent indigestion or intestinal troubles; depression or anxiety; painful joints or bursitis; lameness or paralysis; trick or frozen shoulder, knee, or elbow; tuberculosis, jaundice or hepatitis; headaches, dizziness or fainting; eye trouble; ear nose and throat trouble; tooth and gum trouble; skin diseases; thyroid trouble; tumors or growths; deformities; loss of finger or toe; neuritis or nerve dysfunction; epilepsy; frequent trouble sleeping; frequent urinary tract infection; osteoporosis; hardening of the arteries; and anemia. Diagnosed health conditions were phrased “Has a doctor ever told you that you have X” and included high blood pressure or hypertension; diabetes; cancers; chronic lung disease, chronic bronchitis, or emphysema; heart attack, coronary heart disease, angina, congestive heart failure, or other heart problems; stroke; emotional, nervous or psychiatric problems; and arthritis or rheumatism.



Health Insurance

We utilized a proxy to estimate health care access over time. Starting in 1989, and in subsequent waves, the NLSY79 surveys asked respondents if they had insurance currently. We calculated the share of “yes” responses across time periods to construct a variable capturing the share of time with health insurance up to age 40. Scores ranged from 0 (no insurance at any time period) to 1 (current insurance at every time period).



Rural Environment

Respondents were classified as living in rural or urban locations based on NLSY79 calculated urban-rural variables derived from Metropolitan Statistical Area (MSA) geo-codes. We defined residents as rural if they lived in a nonmetro area and urban if they lived in a metro area when they responded to the 40+ interviews. We also calculated the duration of rural residence, based on the share of data waves where the respondent was classified as living in rural areas by the 40+ interview. The average person living in a rural area at age 40 reported living in a rural area during 73% of their NLSY interviews between 1979 and 2016, while the average urban resident reported living in a rural area in 10% of their NLSY interviews. From this information, we determined that a dichotomous variable was appropriate for our analyses.




Participants

Our sample was limited to 8,451 respondents who responded to the mobility disability question “Do you have trouble climbing several flights of stairs?”, and 13.7% reported mobility impairment at the 40+ survey. Participants were roughly split between male and females (51 vs 49%). Of these 30.7% identified as Black, 19.6% identified as Hispanic, and 49.7% identified as some other race (i.e., not Black, not Hispanic). Approximately 14% of the sample were classified as living in a rural location at the 40+ interview. People who reported living in a rural location at age 40 were significantly more likely to be non-black, non-Hispanic (47.4% urban vs. 65.2%).



Data Analyses

We downloaded NLSY79 data files into STATA V. 16 to construct case files and create model variables. We uploaded model variables into SPSS V. 25 to conduct analyses. Our analytical approach first explored differences in mobility impairment, injury, occupational exertion, health insurance coverage, and health conditions between people who lived in urban and rural locations. Then, we used logistic regression to explore how past injury, health insurance coverage, and rural residence predicted mobility impairment, after controlling for race and education.




RESULTS


Urban and Rural Comparisons of Life Events

Table 1 compares rural and urban rates of mobility impairment, and several explanatory variables including socio-demographics, injuries, workplace demands, and health insurance. Rural respondents were significantly more likely to report mobility impairment at ages 40 and 50, ever being unconscious, and ever suffering a workplace injury. They also reported a significantly smaller share of time with health insurance coverage. For instance, people who lived in urban areas reported health insurance coverage in 81 percent of their interviews through age 40, while people in rural areas reported health insurance coverage in 77 percent of interviews.


Table 1. Urban and rural t-test comparisons of socio-demographics, mobility impairment, injury, work history, and insurance.
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People in rural areas also spent significantly more time working in high exertion occupations. We explored how this might impact the probability of workplace injuries and found that a one standard deviation increase in share of employment in a high exertion occupation increased the odds of workplace injuries by 31%, using bivariate logistic regression.



Illness and Health Conditions

Like disability, life-events may shape the development of health conditions. Table 2 includes comparisons of health conditions between people living in rural and urban locations and for individuals with and without mobility impairment at age 40. Relative to urban people, respondents living in rural areas were more likely to report conditions like back problems, joint pain, trouble sleeping, and arthritis/rheumatism, which are often associated with more physically demanding employment (7). Comparatively, many conditions were not more common in rural areas, such as cancer, diabetes, asthma, chronic lung disease, anemia, or epilepsy. People with mobility impairment at age 40 reported significantly higher rates of every reported health condition than individuals who did not report mobility impairment.


Table 2. Health problem comparisons at age 40 (n = 8451).
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Predicting Mobility Impairment With Logistic Regression

Table 3 shows a logistic regression predicting mobility impairment at age 40. After controlling for race/ethnicity and educational attainment, explanatory variables included indicators of past injury (i.e., broken bone in the last 10 years, ever unconscious, and any workplace injury), share of work-life in high exertion occupations, share of observations with health insurance, and living in rural at age 40. We checked model variables for potential multicollinearity and found none.


Table 3. Logistic regression on mobility impairment at age 40 (n = 8,451).
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People who reported a broken bone, being knocked unconscious, or having workplace injury were 87, 48, and 41% more likely to report mobility impairment at age 40, respectively. After controlling for these injuries, the share working in high exertion occupations was not a significant predictor. Living in a rural location at age 40 increased the odds of mobility impairment by 37%, while share of health insurance coverage lowered the odds by 73%. Further analysis with bivariate logistic regression showed that people consistently uninsured over time were 91% more likely to report mobility impairment at age 40 than those consistently insured.

Table 4 shows the relationship between life course indicators by age 40 and reported impairment at age 50. Of the sample completing the NLSY at age 50 (n = 7,588), 15.8% became impaired between 40 and 50 (transitioned into disability), 4.6% reported impairment at 40 but not at 50 (transitioned out of disability), and 8.7% reported impairment at 40 and 50 (enduring disability). We report the odds of having a mobility impairment at age 50 for each of these groups, using the same explanatory variables as reported for mobility impairment at age 40.


Table 4. Logistic regression models on mobility impairment at age 50.
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Transitioned Into Disability Between 40 and 50

The first results column shows how conditions at age 40 predict who will become impaired between ages 40 and 50. The logistic regression was confined to the 6,575 people who did not have a mobility impairment at age 40. Evidence of injury increased the odds of becoming impaired by age 50, while more consistent health insurance coverage lowered the odds



Transitioned out of Disability Between 40 and 50

The second results column reports on those who reported mobility impairment at age 40 but did not report impairment at age 50. This logistic regression was confined to the portion of the sample who had impairment at age 40 (n = 1,158). In this model, predictors worked in the opposite direction, where reporting a broken bone at age 40 lowered the odds of not reporting mobility impairment at age 50 and having a higher share of insurance coverage at age 40 increased the odds of not reporting mobility impairment at age 50.



Reported Enduring Disability at Ages 40 and 50

The final column focused on the people who reported mobility impairment at both age 40 and age 50 (i.e., enduring disability). Conditions at age 40 strongly predicted consistent impairment. People who reported a broken bone or having workplace injury at age 40 were 69 and 45% more likely to report mobility impairment at age 50. Similarly, consistently having health insurance was associated with a 75% percent decrease in the odds of reporting consistent impairment.





DISCUSSION

A better understanding of disability and its precursors informs strategies for future interventions, and provides guidance for allocating health resources to those who may be more likely to experience disability across the lifespan. Data from the present study highlight contextual factors that may play a role in disability severity and duration, and how these factors vary across urban and rural locations. Specifically, rural respondents by age 40 had significantly higher odds of having a broken bone, concussion, or workplace injury in the prior 10 years than respondents from metro locations. Controlling for rurality revealed that these types of injuries were also significant factors on their own.

Many injuries occurred at the workplace and led to higher odds of mobility disability. This highlights the importance of workplace safety and safety culture to reduce accidents and the importance of effective medical care when injuries occur. Because workplace injuries did not happen uniformly across geography, it suggests rural and urban differences in injury treatment (21). One strategy to address this is to increase worker's compensation benefits immediately following injury (21, 29). Worker's compensation benefits typically cover medical costs to treat injury, temporary disability benefits to offset lost wages, and permanent disability benefits when workplace injuries lead to permanent impairment (30). Temporary disability benefits vary across states, but typically pay a portion of lost wages (e.g., 2/3 of wages) after a specified waiting period (e.g., one-week). Because people in rural areas experience higher rates of poverty, lower wages, and fewer employment options, this may shape decision making to seek care and access temporary disability benefits (31). Providing more liberal payments for lost wages and removing waiting periods, may increase the probability of a more complete recovery (32).

Further analysis of the data showed that some injuries were independent of the workplace (i.e., not reporting workplace injury, but reporting broken bones and/or concussion). Different rural and urban prevalence rates may point to variations in behavioral norms and activities, including decision-making to seek care. We know that the rate of enduring disability (i.e., reporting disability at both age 40 and age 50) was lower for respondents reporting more instances of health care insurance coverage up to age 40. This evidence suggests that access to insurance is a particularly important factor for adequately addressing injury and lowering the odds of experiencing long-term disability and highlights the value of programs such as Medicaid expansion for the uninsured (33).

Other care-seeking factors are at play in rural communities. For instance, rural people have more limited access to specialty healthcare services, must travel further to access services, or may have privacy concerns related to healthcare visits (34). Policies and infrastructure to increase access to telehealth may be one strategy to reduce these types of care-seeking barriers. As telehealth access increases, additional variables that account for access to medical services and health seeking behaviors may provide additional information for understanding these impacts.

Onset of disability is associated with economic costs for individuals and families (5). For instance, a study using data from the Panel Study of Income Dynamics (PSID), reported that those with onset of chronic or severe disability between the ages of 18 and 65 experienced a 79% reduction in earnings and a 22% decline in food consumption 10 years later. However, this same study showed that negative economic outcomes were significantly moderated 10 years after onset for respondents with chronic but not severe, temporary, and one-time only reported disability (35). This suggests that interventions that can improve access for people with disabilities early-on (i.e., healthcare, Medicaid, workplace accommodations) may improve long-term economic outcomes.

These differences highlight the importance of addressing the onset of disability with appropriate medical access, behavioral, and social/community interventions. Looking at data using a life course model allows us to see how severe or chronic disability unfolds over time and offers opportunities to address risk and exposure incidents that reduce the incidence and severity of long-term disability. Additional research based on the life-course model could focus on additional risk and protective factors, such as adverse childhood events or childhood access to consistent healthcare.



LIMITATIONS

This paper and analyses were limited by the NLSY79 survey questions. First, the NLSY79 does not measure the varied experience of disability. Our analyses were focused on respondents reporting mobility impairment, defined as having a lot or a little trouble climbing several flights of stairs at the 40+ and 50+ health interviews. Disability rates, however, are higher in rural areas for multiple disability types, including hearing, vision, cognitive, ambulatory, self-care, and independent living disabilities (36). Similarly, many explanatory variables were proxies which may have under or over-estimated specific characteristics, such as health insurance coverage, duration of disability, and rural status. Despite imprecise measurement, however, the models provided consistent evidence about the relationships between environmental factors and subsequent disability experience.



CONCLUSIONS

The ecological model of disability posits that disability is the result of personal and environmental factors. The life-course model expands on this theory by highlighting how personal/environmental interactions across the life-course factor into the longer-term experience of disability. Better understanding of environmental factors such as access to insurance, risk exposures, resources, and other place-based behaviors inform additional strategies for reducing the severity or duration of disability.
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Personal assistance services (PAS) are supports provided by workers to assist disabled people with their activities of daily living. Access to in-home PAS allows people who need assistance with these activities to live in their own homes and communities, rather than moving to congregate living facilities. Because metro and non-metro areas differ in many ways, we explored the following research questions: (1) Are there differences between non-metro and metro PAS users?, (2) What factors are associated with satisfaction with services?, and (3) What factors are associated with satisfaction with community participation?. We randomly surveyed PAS consumers in five states about their experiences with PAS. To answer the first question, we compared metro or non-metro consumers using independent samples t-tests. We found few statistically significant differences between metro and non-metro respondents. To answer the second and third research questions, we conducted linear regressions predicting our dependent variables. In terms of satisfaction with services, our model explained very little of the variance, other than finding that being partnered or married was significantly, positively related to satisfaction with services. In predicting satisfaction with community participation, the model explained about a quarter of the variance, with having fewer disabilities and higher health status predicting more satisfaction. This research indicates that there are few differences between metro and non-metro low-income PAS consumers and that more research is needed to understand what factors are related to satisfaction with services and community participation in this population.

Keywords: personal assistance services, personal care attendants, people with disabilities, rural, urban


INTRODUCTION

For over ten million people with disabilities1, paid in-home support through Personal Assistance Services (PAS) (1) makes living and working in their community possible. These services provide critical assistance with activities such as bathing, dressing, toileting, housekeeping, and meal preparation (2). With adequate PAS, disabled people can remain in their homes and communities (3) and have the energy to comfortably and safely work, volunteer, socialize, and connect with others in their communities (3, 4).

Despite the importance of these services and the fact that work in PAS is one of the fastest growing occupations (5), little is known about how satisfied people are with these services, especially low-income people in non-metro areas. Furthermore, despite the importance of community participation in the well-being of people with disabilities (6), little research has explored how satisfied rural disabled people are with their community participation. This exploratory study considers differences between metro and non-metro PAS consumers and examines predictors of satisfaction with services and community participation. Here we present a brief overview of existing literature regarding satisfaction with services and community participation, followed by a summation of the need for more rural-specific research and related research questions.


Satisfaction With PAS Services

There are a number of factors that have been explored in relation to satisfaction with PAS, but the majority have focused on issues around consumer choice and control in hiring, training, and maintaining their workers. Advocates during the Independent Living Movement in the 1970s and 1980s (7) pushed policymakers to find ways to move away from agency-controlled practices to consumer-directed models. Decades of research has established that consumer-directed programming is preferred over agency-based services (8, 9). Furthermore, some found high levels of satisfaction across different service delivery models, but elements of consumer choice and control (e.g., finding and hiring own aides, having the aide be a direct employee of the consumer, and more flexibility in who can be hired) were more related to satisfaction, regardless of the model (10). The most comprehensive research on the topic of self-directed models of care were related to the Money Follows the Person Demonstration Project (11), with research affirming that a move to more self-direction is associated with more satisfaction and less institutionalization. For example, across disability groups, moving out of institutions has been associated with more community participation and fewer barriers to community integration (12, 13). Despite challenges with community living, such as transportation barriers, Money Follows the Person beneficiaries have reported overall satisfaction with the program, including increased autonomy and overall well-being connected to living in their communities (14). Research on other models of care highlights how having more integrated services for consumers dually-enrolled in both Medicare and Medicaid led to higher levels of satisfaction with benefits and improved perceptions of quality of care (15). Finally, research into consumer characteristics such as race and gender of PAS users has found that Mexican Americans were more likely to have family caregivers than white consumers and that consumer race was not related to levels of satisfaction (16). Additionally, while satisfaction levels were similar across men and women, women were more likely to report problems with care.



Community Participation

Having the ability to participate in community is a component of functioning related to health (17) that has become a standard for outcome measurement in rehabilitation (18) and can therefore be considered vital for the well-being of disabled people. Rural people face additional barriers in community participation related to transportation and limited services (19), which means using more time, energy, and resources than urban people to accomplish these activities. Adding to the complexity of the situation, rural people are generally older (20), more likely to be single and live alone (21), and have a higher rate of disability (21) than urban folks.

In short, compared to their urban counterparts, rural people with disabilities are doubly challenged in realizing their community participation goals because of higher levels of environmental barriers such as inaccessible infrastructure and a lack of public transportation (6). It is unknown how these various factors interact and potentially impact the community participation of disabled people who live in rural areas and rely on PAS. While little research exists regarding rural and urban differences in how PAS are delivered and used, there is reason to believe that rural PAS consumers may be less satisfied with their community participation experiences.

In this exploratory study, we used data collected in early 2020 (pre-pandemic) in a paper-and-pencil mail survey of PAS consumers. We examined differences in non-metro and metro PAS consumers and what factors are related to satisfaction with services and satisfaction with community participation in order to improve our understanding of this unique and understudied rural population. More specifically, we addressed three exploratory research questions:

1) Are there differences between non-metro and metro PAS users?

2) What factors are associated with satisfaction with services?

3) What factors are associated with satisfaction with community participation?




METHOD

To answer these questions, we mailed a paper-and-pencil mail survey (copy of full survey available upon request) to 1,200 Consumer Direct Care Network PAS consumers in January of 2020. In addition to demographic questions and our variables of interest related to satisfaction with services and community participation, the survey also included questions on worker characteristics, health, electronic visit verification, and other topics relevant to PAS. We then conducted independent sample t-tests to explore metro and non-metro differences before constructing linear regression models to predict both satisfaction with services and community participation. To follow is a description of recruitment, measures, procedures, and analysis used.


Recruitment

At the time of this study, our partnering organization (Consumer Direct Care Network) was serving mostly self-directed Medicaid-funded consumers in 17 states. Based on feedback from our Rural PAS Advisory Board (consisting of seven stakeholders including consumers, service providers, and organizational staff), we decided to target consumers in five geographically and programmatically diverse states: Arizona, Alaska, Montana, Texas, and Wisconsin. While the majority of consumers in these states were in self-directed programs that allowed for consumer-based worker recruitment, hiring, and management, some agency-based programming continues to exist. Thus, based on 5-year estimates from Consumer Direct Care Network administrative data, we sampled each state differently to maximize rural and agency-based representation (see Appendix A for more information).



Procedures

After obtaining exempt status from the Institutional Review Board (IRB) at the University of Montana, we mailed pencil-and-paper surveys to 600 metro and 600 non-metro addresses across the five states. We used a Dillman multi-contact method (22), including a pre-notice letter, survey packet with $1 incentive, and follow-up postcard. Mailings were spaced approximately six days apart. Interested participants completed and returned the anonymous survey, which was expected to take 30 min. Research project staff were responsible for assembling the mailings and Consumer Direct Care Network staff applied mailing labels and mailed the materials to protect consumer confidentiality.

Of the 1,200 survey packets mailed out, 196 were returned because they were sent to undeliverable addresses, the person had died, or the person did not currently receive PAS. Surveys were returned by 190 participants, ten of which were omitted as they were completed by or for someone under the age of 18. This resulted in a response rate of 19%. Ninety percent of the respondents completed the entire survey. We received 96 non-metro and 85 metro responses.



Measures

Relevant to this study, the survey included measures of basic demographics, disability type, general health status, satisfaction with services, satisfaction with community participation, metro/non-metro status, and service type (self-directed or agency). To follow is a description of each of the measures.


Demographics

In open-ended questions, participants were asked to indicate their gender and answers were categorized into women and men. Age was also asked using an open-ended question and dichotomized to be working age [18–65] and non-working age (66 and older). We measured race using a check-all-that-apply option of American Indian/Alaska Native, Asian, Black/African American, Native Hawaiian/Other Pacific Islander, White, and Other (with space for a write-in answer). We also asked participants to indicate if they identified as Hispanic or Latino. Answers were then collapsed into a single dichotomous variable of White, Non-Hispanic and Non-White or Hispanic. Partnered-status was measured by asking if participants were single/never married, single/divorced or separated, widowed, married, or living with a serious partner. Partnered-status was then dichotomized as married/partnered or single. To measure income, respondents were provided seven categories of income ranging from < $10,000 to $100,000 or more. For this analysis, these categories were collapsed into a dichotomous variable of $20,000 or less and $20,001 or more.



Disability Type

Disability type was measured using the six-item set of dichotomous questions which are also asked in the American Community Survey (23). Respondents were prompted to indicate if they: (1) are deaf or have serious difficulty hearing, (2) are blind or have serious difficulty seeing, (3) have serious difficulty concentrating or remembering, (4) have serious difficulty walking or climbing stairs, (5) have serious difficulty dressing or bathing, or (6) have serious difficulty doing errands alone. We constructed a count variable of disability by adding responses to these six questions together to indicate multiple disabilities.



General Health Status

General health status was measured using a single item from the Health Related Quality of Life Scale (24): “Would you say that in general your health is: poor, fair, good, very good, or excellent?”



Type of Care Provider

We asked respondents to answer the question: “If you have more than one paid caregiver, who provides the MOST assistance?”, to which they could select immediate family member, extended family member, friend or someone they knew before, someone they did not know, or fill in an “other” option. For this study, we dichotomized type of care provider as family (including family or extended family members) and non-family.



Satisfaction With Services

We used a 23-item modified version of the Community Care for the Elderly (CCE) Client Satisfaction Survey (25) converted to focus on PAS and added six related questions suggested by our Rural PAS Advisory Board members. The 23 items covered topics related to overall satisfaction, satisfaction with services, satisfaction with workers, and the impact of services on well-being, independent living, and community participation. The 23-item scale has a Cronbach's α of 0.92.



Satisfaction With Social and Community Participation

We used a four-item question set included in the PROMIS-29 scale (24) to indicate satisfaction with social and community participation. Respondents were asked to indicate on a five-point Likert scale (1 = never, 5 = always) how often they had trouble with: (1) doing all their regular leisure activities with others, (2) doing all the family activities they want to do, (3) doing all their regular work (including work at home), and (4) doing all the activities with friends that they want to do. Scores were reverse coded so that higher scores indicated more satisfaction. The 4-item scale has a Cronbach's α of 0.92.



Non-metro/Metro Status

Consumer Direct Care Network provided the research team with a list of de-identified zip codes of current self-directed and agency-based consumers. The zip codes were used to identify corresponding Rural-Urban Continuum Codes for each potential respondent. The research team created a cross-walk file based on guidelines provided by the Housing and Urban Development's Office of Policy and Development Research (26). This file was then used by Consumer Direct Care Network data analysts to assign non-metro and metro statuses. Non-metro status (Rural-Urban Continuum Codes = 4–9), based on the United States Office of Management and Budget's (OMB's) published standards that are applied to Census Bureau data, included any county with <50,000 people. Metro status was applied to Rural-Urban Continuum Codes of 1-3.



Program Type

As with non-metro/metro status, Consumer Direct Care Network data analysts matched consumer addresses with codes applied to the return envelopes to indicate self-direction or agency-based programming.



Statistical Analysis

We first used independent samples t-tests to compare non-metro and metro respondent characteristics and satisfaction with services and community participation to answer our first research question. We then tested two linear regression models to understand how geographic, demographic, program type, type of caregiver, multiple disabilities, and health status characteristics help explain differences in satisfaction with services and community participation to answer our second and third research questions.





RESULTS


Non-metro and Metro Similarities and Differences

Table 1 includes means for each variable by non-metro and metro status and p-values resulting from independent samples t-tests indicate significant differences. All PAS users in this sample had very low-incomes, with two-thirds of metro and one in four non-metro respondents reporting household incomes of $20,000 or less. In general, the majority of respondents were unpartnered. The vast majority of respondents were utilizing self-directed services and non-metro respondents were significantly more likely to be self-directed than metro (96% vs. 82%, p < 0.01). Overall, the most common disability types were serious difficulties walking or climbing stairs, dressing or bathing, and running errands independently. Metro respondents were significantly more likely to report serious difficulty dressing and bathing compared to non-metro respondents (82% vs. 66%, p < 0.05), while non-metro respondents were significantly more likely to report serious difficulty running errands independently (93% vs. 50%, p < 0.05). Finally, metro respondents had significantly higher number of disabilities compared to non-metro (3.56 vs. 3.06, p < 0.05).


Table 1. Sample descriptive statistics by non-metro/metro status.
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Linear Regression Results

Prior to conducting the linear regression analyses, we completed Pearson's correlations for all variables. There were no strong correlations to indicate the existence of interacting variables or multicollinearity. To follow is a brief summary of the linear regression results for both satisfaction with services and satisfaction with community participation.


Satisfaction With Services

Overall, the linear regression model (see Table 2) predicting satisfaction with services was not statistically significant. The only variable in the model that was significant in relation to satisfaction with services was being partnered, which was positively related (β = 0.586, SE = 0.233, p < 0.05).


Table 2. Linear regression predicting satisfaction with services.
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Satisfaction With Community Participation

The linear regression model (see Table 3) predicting satisfaction with community participation was statistically significant (F = 4.37, adjusted R-squared=0.26, p < 0.001), with the variables included in the model explaining 26% of the variance in satisfaction. In this model, the number of disabilities reported by the respondent was negatively related to satisfaction with services (β = −0.227, SE = 0.085, p < 0.01), while health status was positively related to the variable of interest (β = 0.371, SE = 0.118, p < 0.01).


Table 3. Linear regression predicting satisfaction with community participation.
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DISCUSSION

In answer to our first research question, “Are there differences between non-metro and metro PAS users?”, we found that consumers of PAS in metro and non-metro areas were very similar. The exceptions were that non-metro consumers were more likely to be self-directed and have serious difficulties running errands independently compared to metro respondents, while metro respondents were more likely to have serious difficulties dressing and bathing and reported more disabilities on average than non-metro respondents. Higher rates of self-direction among non-metro consumers makes sense in that agencies, like many organizations and businesses, tend to operate out of and in urban centers.

These findings may point to barriers in the geographic or built environments of non-metro communities (e.g., lack of public transportation, ramps, or automatic doors in public and private buildings as a potential barrier to people with mobility limitations) (27). This seems particularly relevant in relation to the higher rates of serious difficulties running errands independently among non-metro respondents, perhaps highlighting how some disabilities are a product of the environment and not necessarily traits unique to non-metro individuals. The higher rates of serious difficulties dressing and bathing among metro respondents may be related to how some people with disabilities move from more rural places to more urban places for better access to services (28–30).

To answer our second research question, “What factors are associated with satisfaction with services?”, we found that our model was not effective in explaining variation in satisfaction. While we included variables indicated by previous research, only being partnered was significantly related to satisfaction with services. For the people in this study who are lower income and are receiving home-based services through Medicaid, rurality does not predict or relate to satisfaction with services, regardless of whether or not the care provider is a family member, or the type of program they are enrolled in.

To answer our third research question, “What factors are associated with satisfaction with community participation?”, we found that our model was effective in explaining some of the variance in satisfaction with community participation, but many demographic factors, including rurality, were not significantly related to this type of satisfaction. Instead, the number of disabilities experienced by respondents, as well as health status, seem to be driving the significance of this model. This appears to indicate that degree of functional impairment bears on people's satisfaction with community participation. Existing research highlights there are no differences in actual community participation between metro and non-metro older adults, but closer proximity to certain environmental features such as neighborhood resources and public transportation increased social participation across geography (27).


Future Research Directions

Based on these findings, further research is warranted to better understand what factors are related to satisfaction with services and community participation. Although the 23-item measure of satisfaction with services had high reliability, a post-hoc factor analyses of the measure revealed that with more data, different aspects of satisfaction with services could provide a more nuanced understanding of PAS users' beliefs about the services they receive. Additional research is also needed to explore how PAS services might be organized or improved to overcome the unique environmental barriers in rural communities. Furthermore, additional research should seek to understand how to improve satisfaction with community participation for people with different disability types, especially disability related to mobility impairments and health status. Previous work suggests that pain, fatigue, and depression are negatively related to leaving the home (31) and thus, may also be important in satisfaction with community participation.



Limitations

Strengths of this study were its use of several complementary measures of demographics, disability type, general health status, satisfaction with community participation, metro/non-metro status, and self-directed/agency-directed PAS. The study further benefitted from the investigators' efforts to evenly sample metro and non-metro PAS users. Because this study relied on self-report data, reporting bias was a potential limitation. Additional limitations included small sample size and missing data, both of which were connected to a low survey response rate. This response level suggests that PAS users are a challenging population to survey.




CONCLUSION

The present study explored the differences between metro and non-metro PAS users and further examined factors that might contribute to satisfaction with services and satisfaction with community participation. Despite many differences between metro and non-metro locations and access to resources, our findings found very few differences between metro and non-metro PAS users. However, of note, the significant findings related to non-metro individuals having serious difficulty running errands and being more likely to have self-directed services are in line with past literature and underscore the difficulty non-metro users experience when attempting to access the resources they need, whether that be through a lack of services available or through a lack of accessible transportation. Additionally, based on our findings, accessibility and access might further play a role in community participation, as those with fewer disabilities and higher health status were more satisfied with community participation. Inasmuch, access to resources to help with health and disability status, which are disproportionately fewer in non-metro areas, might affect not only health status, but also the ability to connect with others in the community. Thus, bridging the gap in accessibility to resources such as transportation and services might not only facilitate the ability of non-metro individuals to meet their basic needs, such as running errands and having access to services, but also to engage in their communities.
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There is a noteworthy gap in the literature regarding disability in rural American Indian/Alaskan Native (AI/AN) communities. This is significant, as many tribal lands are in rural areas and AI/AN individuals experience some of the highest prevalence rates of disability. To address this gap, we used descriptive statistics to examine the intersection of AI/AN and rurality in disability prevalence. Results indicate that rural counties have the highest prevalence of disability for both Whites and AI/ANs and that AI/ANs experience higher prevalence rates than Whites. However, further analysis indicates that county makeup (counties with high prevalence of AI/AN in the general population) moderated this relationship. Specifically, rural counties with populations of at least 5% AI/AN had lower prevalence of AI/AN disability compared to counties with populations with less than 5% AI/AN. Further analysis is needed to unpack this relationship, but results might suggest that AI/AN communities may feature resilient and protective attributes, moderating the amount of disability experienced in rural AI/AN communities.
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Introduction

Disabled people1 have historically been stigmatized and marginalized throughout the United States (1). While important legislation such at the Americans with Disabilities Act, the Rehabilitation Act, and the Olmstead Decision have led to significant progress in increasing disability awareness and promoting full inclusion into American society (2), inequities in access and inclusion persist (1, 3). Marginalization is compounded for minoritized groups (e.g., American Indians/Alaskan Natives, Blacks, Hispanics) who also experience disability (4). In fact, data from four national population surveys conducted in 2015 revealed that minoritized individuals—such as individuals of an ethnic or racial minority—report disability at disproportionately higher rates than White individuals (4).

Despite increased disability awareness and literature regarding disparities faced by individuals with disabilities, there is a significant knowledge gap regarding disability among American Indian/Alaskan Natives (AI/ANs), particularly those living in rural areas. U.S. Census data indicate that 16% of AI/ANs report disability across counties, and that prevalence rates increase as counties become more rural (5). This finding aligns with descriptive statistics that show individuals in rural counties have higher prevalence of disability across racial groups, and that the most rural (non-core) counties have higher prevalence of disability, compared to less rural (micropolitan) and urban (metropolitan) counties (5). While the majority (63.5%) of AI/AN individuals reside in urban areas (6), the remaining rural population represents nearly one million (982,517) people with 17% (nearly 170,000) reporting disability (6).

The limited research looking at the intersection of AI/AN identity, disability, and rurality has focused on health outcomes, rather than environmental factors (7). This is problematic because disability is shaped by the interaction between functional limitation (e.g., difficulty walking, grasping, or concentrating) and environmental factors (e.g., community characteristics, access to resources, social stigmatization, and exclusionary policies). While symptoms of specific health conditions can result in a variety of functional limitations, it is the interaction of those limitations with the surrounding environment that produces the incidence and severity of disability (6, 7).

Community characteristics (e.g., sociodemographic and access factors) that rural AI/AN individuals encounter are critical to understanding the disability experience (8), and shape the need for studies examining disability disparity from a community-specific perspective. Of note, Henning-Smith et al. (9) examined premature death rates and the intersection of rurality and race in AI/AN, White, and Black communities from a county-level perspective. The authors found that rural counties with a majority of AI/AN residents experienced significantly higher premature death rates, even after adjusting for community-level covariates. However, disability rates were not examined.

We explored the prevalence of disability for the AI/AN population living in rural communities. Given past findings that AI/AN populations report higher levels of disability and disproportionately live in more rural areas—which also have higher prevalence of disability (5)—we hypothesized that there would be a positive association between AI/AN prevalence and AI/AN disability prevalence rates across geographic locations.



Methods


Sample

The study sample consisted of 3,220 counties across the United States and the unit of analysis was at the county vs. individual level.



Procedure

All data was from the American Community Survey 5-year estimates (2015–2019) (6). The American Community Survey is a cross sectional survey operated by the US Census Bureau. It uses an annual rolling sample, collecting data on 2.5% of the US population per year for an aggregated sample of 12.5% of the US population in the 5-year estimates. A 2015 report found that while there is increased room for estimate error for small geographies, the coefficients of variation for AI/AN communities were similar to others of similar sizes and deemed reliable (10).

Race/ethnicity was defined as the percentage of the county population of each racial category based on ACS data reports. We used AI/AN and White racial categories for these analyses.

We accessed 2018 cartographic boundary shapefiles for geographic analyses (counties, states, and tribal areas) from the US Census Bureau's geography downloads.

We created an AI/AN county makeup variable to analyze AI/AN populations more closely. This was a binary coded variable, such that counties with ≥5% of residents identifying as AI/AN were classified as having “high AI/AN” populations, and the remaining counties were classified as “remaining.”

Disability was defined using the American Community Survey six question set asking about functional ability and supports. If a response was yes to at least one of the following six American Community Survey questions, we classified individuals as having a disability:

1. Are you deaf, or do you have serious difficulty hearing?

2. Are you blind or do you have serious difficulty seeing even when wearing glasses?

3. Because of a physical, mental, or emotional problem, do you have difficulty remembering, concentrating or making decisions?

4. Do you have serious difficulty walking or climbing stairs?

5. Because of a physical, mental, or emotional problem, do you have difficulty dressing or bathing?

6. Because of a physical, mental, or emotional problem, do you have difficulty running errands alone, such as visiting a doctor's office or shopping?

We classified counties as metropolitan, micropolitan, and non-core using the United States Office of Management and Budget (OMB) classification. OMB classifies counties as metropolitan and nonmetropolitan based on population data collected by the U.S. Census Bureau. The OMB defines metropolitan counties as counties with an urban core of over 50,000 people. Metropolitan counties are generally considered to be urban. Non-metropolitan counties are classified into two rural subclassifications: micropolitan counties, with urban populations between 10,000 and 50,000 people, and non-core counties as all remaining counties with urban cores <10,000 (11).



Data analysis

Analyses were conducted in ArcMap, Version 8.1 and IBM SPSS Statistics for Windows, Version 28.0. We used ArcMap to visually examine county-level geographic distribution of AI/AN disability prevalence. We used SPSS to run descriptive statistics, t-tests, and Pearson r correlations to explore the relationship between disability and rurality in AI/AN populations.




Results

Figure 1 illustrates the geographic variation in AI/AN disability prevalence with an overlay of Tribal Trust and Reservation lands. There does not appear to be any visual correlation or relationship between higher rates of AI/AN disability and counties overlapping tribal lands where a significant proportion of AI/ANs reside.


[image: Figure 1]
FIGURE 1
 Map of AI/AN disability prevalence overlayed with AI/AN tribal reservation and trust lands.


A Pearson r correlation analysis of counties revealed a significant negative correlation between the AI/AN concentration in the county population and the AI/AN county disability prevalence, r(3,218) = −0.061, p < 0.001. This finding indicates that higher concentrations of AI/AN in the county population were associated with lower rates of reported disability among AI/AN county residents.

Figure 2 shows a visual map representation of counties with high AI/AN populations. There were 211 counties with AI/AN populations of 5% or more. These counties are located primarily across the western United States with high concentrations in Alaska, Oklahoma, South Dakota, Montana, Arizona, and New Mexico.


[image: Figure 2]
FIGURE 2
 Map of high AI/AN counties.


Table 1 compares disability rates between “high” and “remaining” counties using group comparison t-tests based on prevalence of AI/ANs in the general county population. Results indicate that the disability prevalence for AI/ANs in metropolitan, micropolitan, and non-core counties with “high” prevalence of AI/AN populations (5% or more) had significantly lower prevalence of AI/AN disability relative to “remaining” counties. In fact, the prevalence of AI/AN disability in high AI/AN counties is equal to or lower than prevalence of White disability prevalence across metropolitan, micropolitan, and non-core county groups. In contrast, Whites in metropolitan counties with “high” prevalence of AI/AN populations had significantly higher prevalence of disability relative to “remaining” counties. Differences were not statistically significant for differences in micropolitan and non-core counties.


TABLE 1 T-test comparisons of disability prevalence among AI/ANs and Whites in “high” vs. “remaining” AI/AN counties*.
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Table 1 also shows comparison across all counties (without grouping them based on concentration of AI/ANs). We used one-way ANOVA and post-hoc analyses to examine disability prevalence for AI/ANs and Whites across metropolitan, micropolitan, and non-core counties. Disability prevalence was significantly higher for AI/ANs living in non-core relative to metropolitan counties (p = 0.005) and micropolitan relative to metropolitan (p = 0.008), but not for non-core compared to micropolitan counties (p = 0.744). Disability prevalence was significantly higher for Whites living in non-core relative to micropolitan (p ≤ 0.001) and non-core relative to metropolitan (p ≤ 0.001), and micropolitan relative to metropolitan (p ≤ 0.001). We also explored the interaction between county classification and proportions of AI/AN population. We found a statistically significant interaction between non-core and high AI/AN (p = 0.003). This suggests that although non-core counties have higher rates of disability, the interaction of non-core and high AI/AN significantly lowers the disability rate.

Figure 3 further illustrates Table 1 results in a bar chart format.
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FIGURE 3
 Comparisons of county makeup, county classification, and AI/AN disability rates.




Discussion

When examining counties all together, there were notable differences between the prevalence of disability in AI/AN and White racial groups, as AI/ANs reported disability prevalence rates of 20.9, 23.9 and 23.6% and Whites reported rates or 14.9, 16.2, and 17.6% across metropolitan, micropolitan and non-core counties. These data illustrate a common finding that disability rates are high among rural people and for AI/ANs relative to Whites.

However, closer examination of the data (see Table 1; Figure 3) are contrary to our proposed hypothesis and past research (5). Specifically, a different pattern of disability prevalence emerged in counties with higher percentages of AI/ANs in the general population. Across metropolitan, micropolitan, and non-core counties, the disability prevalence in AI/ANs was significantly lower in counties with “high” AI/AN populations (≥5%) relative to counties with lower AI/AN populations (<5%). Additionally, reported disability prevalence rates in “high” AI/AN counties where actually lower for AI/ANs relative to Whites.

This finding may be due to two related hypotheses in the literature: (a) the belongingness hypothesis, which states that strong connections with others have strong effects on individuals, both emotionally and cognitively (12); and (b) cultural protective factors, in which the belonging aspect of being part of a culture and its traditions results in specific protective factors for those that belong, such as emotional wellbeing and resiliency in the face of negative outcomes (13–15). Previous research has found that a sense of belonging mitigates against negative life satisfaction that results from disability-related discrimination (16). In AI/AN communities, cultural traditions are reported to be protective factors because they provide a sense of purpose, a support system, comfort, companionship, and belongingness (17), which may lead to a reduced experiences of environmental barriers for those with health conditions, creating lower prevalence of disability. It is possible that the vehicle through which belongingness contributes to reduced disability prevalence is through mental health. Unfortunately, we were unable to examine the difference between race within specific disability type (e.g., mental illness, mobility difficulties) because we were working with county level prevalence data rather than individual-level data.

Further, the finding that AI/AN individuals living in high AI/AN counties experienced lower prevalence of disability, compared to White individuals, might illustrate that an intersectional protective factor may exist. Again, it should be noted that disability and health are not interchangeable terms. Disability is the interaction of environmental factors (i.e., inaccessible buildings, lack of public transport, exclusionary policies, and practices) and a functional limitation brought on by a health condition which results in disability (18). It is plausible that high AI/AN communities are more attentive to the environmental factors that impact community members with disability, thus creating fewer environmental barriers, and leading to lower prevalence of disability. Given that we did not use inferential statistics or an experimental design, the authors were unable to speak to causation or confounding variables, such as differences in federal- and state-level policies or differences between federal- and state-recognized tribal lands. Future research studies examining a possible protective factor should include these variables to fully examine this relationship.

Findings also suggest the importance of economic resource considerations. Rural counties generally experience sparse economic resources and opportunities (19). This leads to broad, community-wide health disparities due to a lack of funds for insurance, food, and other factors that impact health (3). This is in line with recent data from the U.S. Census Bureau that indicates that while generally, rural Americans experience lower household incomes than urban households, those living in rural areas have lower poverty prevalence than individuals in urban areas (20). Taken together, this suggests a protective factor of living in rural communities despite fewer economic resources. Protective factors may include a greater sense of community connectedness, support, and a lower cost of living in rural areas (21).


Limitations and future research

The present study includes limitations for consideration when interpreting results. First, the study used county level rates which limit the ability to draw conclusions based on individual-level factors. Second, there were few AI/AN individuals represented in several counties, which introduced higher margins of error for interpreting results. However, our findings do have important implications for public health policy. To reduce disability disparity in areas with lower prevalence of AI/AN individuals, economic resources and community factors must be considered alongside individual considerations in future research. Additionally, as disability prevalence rates were higher for rural areas compared to metropolitan and micropolitan areas, disbursement of resources to address environmental factors in rural communities must be considered.

Further, data that does exist is often from an individual and deficit-based perspective, which tends to place blame on AI/AN individuals for health disparities, rather than considering community contextual factors. Data equity should be encouraged by increasing community-focused, asset-based, and culturally responsive data gathering in AI/AN communities. Similarly, additional research is needed to understand the intersectional protective factors that exist for AI/AN individuals residing in counties with high AI/AN populations. Finally, our study could not explore the influence of culturally-specific and culturally safe health care provisions on the prevalence of disability. Future research should aim to examine this in the context of disparities for AI/AN individuals.




Data availability statement

This study used publicly available data. The metadata or the description of how we created variables will be included in ICPSR and will be available upon request.



Ethics statement

We used secondary data analyses from U.S. Census data and was thus exempt from review by the Institutional Review Board.



Author contributions

Data aggregation, data analysis and cleaning for the project was done by LG. The idea for the project was generated by LG and GMM. The writing was done by GMM, ECH, and LG. The tables and figures were done by AJL, LG, GMM, and CI. Critical review of the paper, suggested edits, and review and final edits were done by GMM, ECH, LG, AJL, and CI. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the Research and Training Center on Disability in Rural Communities (RTC:Rural) under a grant from the National Institute on Disability, Independent Living, and Rehabilitation Research (grant number 90RTCP0002-01-00). NIDILRR is a Center within the Administration for Community Living (ACL), Department of Health and Human Services (HHS). The research does not necessarily represent the policy of NIDILRR, ACL, or HHS and one should not assume endorsement by the federal government. ECH receives/received support from Montana INBRE – an Institutional Development Award from the National Institute of General Medical Sciences of the National Institutes of Health under Award Number P20GM103474.



Acknowledgments

The authors thank the Rural Institute for Inclusive Communities for their support on this project.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Footnotes

1The terms people with disabilities (person first language) and disabled people (identity first language) are used interchangeably to reflect the current preferences of advocates in the disability rights field.
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The Americans with Disabilities Act has been in place since 1990. Yet, we still do not know the actual levels of accessibility in the nation, how access varies across communities or over time, or how it influences participation in community life. The present two studies explored the use of Google Earth (GE) and Google Street View (GSV) imagery as a database for examining the accessibility of rural and urban cities and towns in the United States. We developed procedures for selecting places in a community to observe multiple access features. Study 1 reports the findings from assessments of 25 communities across 17 states. We observed ≈50,000 m (31 miles) of pathways through the observed places. The Combined Access Score (CAS) averaged 65% across these communities. In Study 2, we evaluated 22 towns and cities in a large rural state. We observed ≈77,000 m (48 miles) of pathways through the Central Business Districts observed as core areas connecting people to community life. The CAS averaged 83.9% across these communities. We noted a Rural Access Penalty (RAP), such that rural areas tended to be less accessible, leading to less community participation. The method for using GSV to examine accessibility is discussed. This study demonstrates an inexpensive and reliable method for evaluating the accessibility of communities and participation in them. Future research should be conducted to gather a larger sample of communities in order to create a baseline from which to monitor changes in accessibility of infrastructure over time.

KEYWORDS
 accessibility, participation, environment, rural penalty, behavioral ecology, disability


Introduction

The design and organization of a community's environment can significantly influence the degree to which people that experience mobility limitations associated with chronic conditions have opportunities to participate in community life (1–5). In the United States, several laws, policies, and programs focus on arranging the environment to increase participation. For example, the Americans with Disabilities Act (ADA) sets rules for employment, communications technology, and the built environment intended to promote participation in community life. Governments and private entities have invested significant resources to build public infrastructure that approaches universal access in rural and urban areas (6). Still, we know surprisingly little about the extent to which these efforts have succeeded or how they function across the 30,000 urban and rural communities in the United States.

Several scientists have demonstrated methods for measuring environmental factors affecting participation. For example, Carlsson and colleagues (7) developed a housing usability screening instrument that identifies housing accessibility problems. Whiteneck and colleagues (8) developed a self-report questionnaire (the CHIEF) to assess the frequency and magnitude of barriers that keep people from engaging in desired activities. Gray and colleagues (1, 9) have demonstrated a self-report protocol for recording the accessibility of environments people visit. Nary et al. (10) used direct observation to evaluate the accessibility of several fitness facilities. Others have used the Behavioral Risk Factor Surveillance System to assess the visitability of homes [e.g., 15] and have estimated the likelihood of a house being occupied by a person with a significant impairment during the lifetime of the house (11). Finally, Seekins et al. (12, 13) used data collected by direct observation of businesses randomly selected from those in a small city and all towns between 2,500 and 10,000 residents in Montana. Still, few of these have been taken to scale; perhaps, at least in part, because the methods would require significant resources and organization to collect data across distant sites.

Recently, several researchers have used Google Street View (GSV) to assess various characteristics of public spaces. For example, Ben-Joseph and colleagues (14) used GSV as a publicly available database to assess environmental conditions promoting health. Similarly, Rundle and colleagues (15) used GSV to assess characteristics of neighborhood vitality (e.g., aesthetics, physical disorder, infrastructure for travel, sidewalk amenities, and social and commercial activity). GSV has been used to examine disaster preparedness (16), pedestrian injury (17), and supportiveness of physical activity (18). In a recent review of over 600 papers that used street level imagery, Biljecki and Ito (19) found that most studies used GSV to describe the built environment for a range of purposes and concluded that street level imagery is “…now clearly an entrenched component of urban analytics and GIScience” (p. 1).

We report two studies aimed at developing methods and procedures for using GE and GSV, large geospatial digital data bases representing images of the physical structures on or near roadways in the United States, to assess the accessibility of communities. Study 1 reports the findings of assessments of 25 towns and cities in 17 states and the District of Columbia. Study 2 reports the findings from assessments of 22 towns and cities in one, large rural state developed within a state program of technical assistance to community action teams (CATs) working on community development plans.



Study 1

Researchers routinely monitor features of natural ecologies to assess the health of places and their populations (20). Cities and towns are ecological habitats for human populations. The accessibility of our cities and towns can affect the health and participation of people with disability. The aim of Study 1 was to explore procedures for conducting remote monitoring of the accessibility of communities of various sizes located at distance from the observer (21, 22). Such a monitoring system requires procedures for both selecting places to observe within a community and procedures for observing the features of those places. We chose GE and GSV as the source of data from which to extract observation to assess the accessibility of cities and towns.


Sample

We chose a convenience sample of 25 towns and cities in 17 states and the District of Columbia to evaluate. These were chosen in four groups; including (1) seven that were among the towns Seekins and colleagues (13) assessed; (2) 16 were hometowns of elected and appointed officials with jurisdiction over the Americans with Disabilities Act), (3) and two were chosen at convenience to explore more diverse communities. The cities and towns observed had populations ranging from 235 to 2.59 million (mean = 181,030.60, SD = 521,819.36). The locations observed in each town included access features of the sidewalks along ≈2,000 m around the city hall and the building entrance along 500 m of the selected sidewalks.



Procedures
 
Places observed

Seekins et al. (12, 13) assessed the accessibility of communities by directly observing the accessibility of businesses selected randomly from among all businesses in a community. In this study, we chose to assess the accessibility of a central area of incorporated cities and towns. While incorporated places vary in many ways, each has a city hall or comparable administrative office. We reasoned that the area around the city hall should be among the most accessible areas in any city or town. That area is often the civic center of a city or town around which commercial activities take place. The left panel of Supplementary Image 1 shows a Google Earth satellite view of such an area of one town.

The concept of accessibility includes elements of the built environment that support or hinder the participation of those with mobility impairments. Accessibility can be viewed from a legal or a functional perspective. A legal perspective specifies exact criteria to use in determining whether an arrangement complies with a law (e.g., 32″ doorways). A functional perspective assesses the “usability” of an environmental arrangement (e.g., 28). As implied, usability suggests a wider range of acceptable arrangements that still allow a person to achieve the aim, albeit with more effort (e.g., a ramp with a gentle slope vs. 1:12 slope ratio). Usability is more of a judgment of accessibility than a precise measurement of legal requirements. This study focused on assessing the usability of physical elements of the environment observable from images presented in GSV. In this work, we use the terms accessibility and usability interchangeably.

We used GSV to assess the usability/accessibility of sidewalk pathways and business entries. Brooke (23) suggests using a five-point Likert-type scale for assessing usability of any product. We derived an accessibility rating instrument for assessing the usability of the physical environment of cities and towns based on one developed by Seekins et al. (12, 13). Observers rated the usability/accessibility of curb cuts (CC) and sidewalk segments (SS), and entry ways (EW) and doorways (DW) of non-residential buildings using a five-point, anchored rating scale. The anchors included ratings of “0” or access failure, “1” for access risk, “2” for obstructed, “3” for poorly maintained, and “4” for a clear and accessible pathway. Each anchor included specific definitions for each feature with examples. If an image lacked focus sufficient to see a feature clearly, its accessibility was not rated, and a null symbol was recorded.1

An observer applied the scales to record observations of pathway usability along sidewalks on each side of the 1,000-m pathway for a total of about 2,000 m per place. They applied the scales to the buildings along the 250-m pathway for a total of about 500 m per place. They also tallied the number of people present as pedestrians, the number who used personal mobility devices (e.g., wheelchair, scooter, cane, guide animal, etc.), and the number using other wheeled devices along the 500-m pathway. We also noted features of access and public participation. Features included temporary obstacles, such as safety cones blocking the sidewalk, and permanent barriers, such as lamp posts blocking the sidewalk (see right panel of Supplementary Image 1). Finally, we collected pictures of unique arrangements, situations, and features.

As this exploratory research unfolded, we noted both new features that could be observed and new situations for scoring. When we adopted significant new measures or procedures, we rescored previously observed places.



Observational protocol

An observer secured the address of the city hall of each place, along with data on the population of the community to be observed from its official website. Then the observer opened the Google Earth program on a computer and entered the address into the search box. Once the city hall or equivalent place was located, the observer used GSV to mark the location of the nearest street intersection with the thumbtack tool. Next, the observer left GSV and oriented to the layout of the city using the Google Earth's satellite view. Beginning at the position previously marked, the observer used the pathway tool to draw a line of ≈1,000 m of roadway for observing the accessibility of the sidewalk system. The line was drawn from the target address down the center of the street leading toward the area of greatest development and looped back through the area to where it began, when possible. If a city boundary or natural end was encountered, or if there was limited street view availability, the line was extended in the direction of the next most developed area or until a total of 1,000 m was reached. A second line of 250 m was traced from the same starting point along the same pathway as the sidewalk segment for rating the accessibility of building entries and doorways, and for recording the people present. Finally, an image of the city with the path drawn was saved for reference.

Next, the observer navigated through the visual images presented by GSV on the computer screen, moving along the 1,000-m line rating the accessibility of each curb ramp (CC) and sidewalk segment (SS) on one side of the line. Upon returning to the beginning of the path, the observer followed the path again on the other side. Every curb ramp passed along the path of travel was rated. At each corner, each ramp or corner adjacent to the street was rated, progressing clockwise from the straight-ahead path of travel. Once the curb ramps were rated, the observer rated the accessibility of the segment of sidewalk on the line to the next intersecting street, alley, or other vehicular roadway. As such, observers rated ≈2,000 m (1.24 miles) of the sidewalk system, and the buildings and people along 500 m of those same sidewalks in each city or town. A complete observation—from preparing the observation files through rating a town's accessibility and participation, to saving and accounting for the data—took ≈2 h for each city.



Inter-observer reliability

Seekins et al. (12) reported inter-observer agreement that averaged 91% using the original, direct-observation protocol and measures. Seekinset al. (24) reported inter-observer agreement that averaged 84% across all GSV ratings of usability/accessibility, including 96% for curb cut, 89% for sidewalk segment, 80% for doors, and 50% for entryway ratings. Agreement on people observed was 93%. Correspondence between observations made using GSV and those made directly averaged 85%.



Data analysis

While this was an exploratory project, we were guided by a hypothesis that the population of a community (e.g., rural, or non-metropolitan status) would statistically predict accessibility, and that the accessibility of a community would predict participation by individuals using mobility devices. As data analysis proceeded, we recognized the possibility that several metrics, derived from the primary data might also be related to accessibility, participation, or to newly derived measures. These are described below.

The ratings of the usability/access features for a town or city were entered into an Excel spreadsheet. Ratings were converted to percentage scores for CC and SS along streets, and for doorways and entries of non-residential buildings. The scores for CC and SS combined into an average Pathway Access Score. The ratings for entries and doorways were combined into an average Building Access Score. Pathway and Building Access Scores were multiplied to create a Combined Access Score. These scores were calculated for each community and for all communities combined.

Similarly, we tallied the number of temporary and permanent obstacles observed in each community. We also tallied the number of people observed, the number of people using mobility devices, and the number of people pushing or pulling other wheeled devices. Again, these scores were calculated for each community and for all communities combined.



Derived variables

We also derived new measures from the data that led to additional hypotheses that we examined (see Table 1 for variable names and definitions). For example, we reasoned that the fewer the number of interruptions in any pathway, the more likely people with mobility devices would be present. Therefore, we explored three measures of such interruptions. First, we derived Access Risk and Access Failure Indices. Access Risk was scored as a “1” whenever a feature presented a potential danger of falling or getting stuck due to poor conditions of the feature (e.g., cracked sidewalk) or forcing a person to leave the sidewalk and enter the street in order to circumvent a permanent or temporary obstacle. Access Failure was scored as “0” whenever there was a barrier (e.g., telephone pole in pathway or no curb ramp) that would block a person using a mobility device from continuing along a Path of Travel (i.e., inaccessible) with no visible options. The Risk Index was derived by counting the number of ratings of “1” in either sidewalk or curb cut ratings observed per 1,000 m. The Access Failure Index was derived by counting the number of ratings of “0” in either sidewalk or curb cut ratings per 1,000 m.


TABLE 1 Definitions of selected terms and concepts.

[image: Table 1]

Second, we reasoned that the experience of accessibility might be influenced by the proportion of risks and failures to the opportunities encountered in a given pathway rather than their simple frequency. We derived a Threat Access Ratio (TAR) by taking the inverse of the sum of the number of access risks and failures encountered as a proportion of opportunities (i.e., number of curb cut and sidewalk ratings). Similarly, we derived an Available Building Ratio by calculating the inverse of the number of buildings that were rated inaccessible to the total number of buildings.

Next, we plotted the scores for each measure across communities, rank-ordered by population. We examined the relationships between population and access using regression and Mann-Whitney U test, and we used Kendall's t to examine differences in access and participation. Alpha was set at 0.05.



The rule of proportional participation

In the process of examining the relationship between accessibility of a place and the presence of people who use mobility devices, we recognized the need for a standard metric to compare communities with varying populations. We developed the Rule of Proportional Participation (RPP), the idea that the proportion of people who use mobility devices present at any time in a given place ought to be proportionate to their prevalence in the population as a whole; environmental factors should explain deviations from this proportion. LaPlante and Kaye (25) report that rate as 4.5% of non-institutionalized individuals 6 years old and older. Table 1 lists and defines the RPP, as well as other terms for measures and outcomes reported here.




Results

Overall, we evaluated 25 towns and cities in 17 states and the District of Columbia. We observed ≈50 km (31 miles) of pathways through the observed places, including: 1,100 curb ramps, 513 sidewalk segments, and 233 buildings (with 225 entries and 194 doorways that were rated). The Combined Access Score averaged 65% across these communities, including an average Pathway Access Score of 67% and an average Building Access Score of 63%. Only one community received a perfect score across these categories.


Access and population

Because the population of the towns and cities varied by over 2.5 million, we assessed the relationship between the population of a community and the Combined Access Score (CAS) by plotting it on a logarithmic scale. Figure 1 portrays the data on a logarithmic scale for population (R2 = 0.69). One box marks the point between places with a population below and above 10,000 (between non-metropolitan, non-core, and core-based counties) and another box indicates the point above the 50,000-population threshold (metropolitan counties). The towns under 50,000 averaged an access score of 42% while the cities above the 50,000-threshold averaged 76% [U(NMetropolitanCAS = 18, NNon−MetropolitanCAS = 7) = 17, z = 2.83, p < 0.05]. No town with a population <50,000 exceeded a CAS of 78%. All except one city with a population >50,000 exceeded a CAS of 80%.


[image: Figure 1]
FIGURE 1
 Access and Population—This figure displays the combined access scores of 25 cities and towns by the log of their populations. Populations account for over 60% of the variance in access. The points at which populations exceed 10,000 and 50,000 are marked.




Access features

We noted three new categories for classifying access features in a community. Figure 2 shows Access Islands (areas with highly accessible pathways and buildings), Access Deserts (highly accessible pathways but fewer than 40% of buildings are accessible), and Access Barrens (low pathway accessibility and low building accessibility).


[image: Figure 2]
FIGURE 2
 Three Derived Concepts—shows three concepts derived from the data, including Access Islands (yellow) in which pathway and building access are both high; Access Deserts (red) in which pathway access is high but building access is low; and Access Barrens (blue) in which both pathway and building access are low. In Access Islands, a person using a mobility device can move around most or all of an area and get into most or all buildings. In Access Deserts, one can move around most of an area but cannot get into many of the buildings. In Access Barren, it is difficult to move around an area or get into many buildings.


We were also able to evaluate Access Risks and Failures associated with Permanent Barriers and Temporary Obstacles. Figure 3 portrays these features. Importantly, we observed 1.95 Access Risks and 1.40 Access Failures per 1,000 m of pathway. Many permanent obstacles appeared in the public right of way, labeled as Right of Way Obstructions.


[image: Figure 3]
FIGURE 3
 Comparison of Accessible Pathways and Features—shows the average pathway rating as a positive score and contrasts it to the average ratings of observed access risks and failures, permanent barriers, and temporary obstacles per community shows as deficits along the negative scale. Permanent barriers and temporary obstacles contribute to Access Failures. Access Risks and Failures reduce the Pathway Score.




Access and participation

We observed 561 people, an average of about 24 per community. The Rule of Proportional Participation (RPP) suggests that individuals who use mobility devices might be expected to be present in the same proportion as their prevalence in the population, or about 25 individuals. We observed 12 people using mobility devices, 48% of the RPP.

The Combined Access Score statistically predicted the proportion of people using personal mobility devices of all those observed (rT = 0.277, 95% CI = [−0.026,0.58], p = 0.036). We noted consistent disparities between the levels of access and participation in non-metropolitan cities and those in metropolitan cities, which we labeled “Rural Access Penalty” (Figure 4). Importantly, participation averaged 27% of the expected rate under the Rule of Proportional Participation in non-metropolitan areas and 51% in metropolitan areas. The finding of lower rates of participation in less accessible rural areas supports both the commonsense argument and our hypothesis that participation in events at a place may be influenced by the accessibility of the place. However, the small number of towns located in non-metropolitan counties (26) and the low levels of observed presence of people with mobility impairments in those places (1) yielded no statistically significant results.
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FIGURE 4
 Rural Access Penalty and Rural Participation Penalty—shows non-metropolitan (blue) vs. metropolitan (red) access features (Pathways, Buildings, and Overall Scores) and participation as measured by the Rule of Proportional Participation (RPP). The metropolitan access and participation rates are consistently higher than non-metropolitan rates.


Similarly, we reasoned that participation might be influenced by the number of impediments encountered. We derived a new score, the Threat Access Ratio, by calculating the inverse of the proportion of inaccessible buildings (i.e., rated “0” in doorway or entryway) multiplied by the inverse of the sum of the Access Risks and Failures as a proportion of observed opportunities. We examined the correlation between the Threat Access Ratio and the proportion of people using personal mobility devices to all those observed (r = 0.23, p = < 0.14). While this derived measure is not significant in this sample, the sample is relatively small. A larger sample may show a relationship with this derived measure, and it would be worth considering it in the future.




Discussion

This study demonstrated a relatively inexpensive and reliable method for evaluating the accessibility of communities and participation in them. While limited in the sample, the results suggest that, on average, even the most public of civic places are not universally accessible; with public pathways averaging 67% and buildings just 63% on our Combined Access Score. Nonetheless, these data provide empirical support for the assertion that the accessibility of a place influences the rate of presence of people who use mobility devices. Further, these results suggest that the burden of inaccessible places may fall disproportionately on rural residents of non-metropolitan counties. Indeed, while the overall Participation Score is just 52% of the RPP, rural residents participate at half that rate. Given the discrepancy in accessibility, this finding presents evidence to support the existence of a Rural Access Penalty.

Of course, these data and findings need to be interpreted with caution. First, our sample was limited in the number of communities observed and the places within a community observed. A larger, stratified sample of places would be helpful to create an accurate baseline. Similarly, the locations observed within each place were for convenience. Here, we chose the city hall as an anchor point to trace a path of 1,000 m. The selection of the 1,000 m was standard but arbitrary. Further, it treated all towns and cities, regardless of population or size, as the same. Other means for selecting areas for observation might be considered. Especially for larger places, more locations or a larger area might be sampled to develop a representation of the community. Community functions are often organized by location. Most cities and towns create zoning to do this or to shape it. Even within zones, there may be distinct groupings around functions that might need to be sampled. Larger samples would allow researchers to test hypotheses contained in this study and a wide range of additional ones adequately.2




Study 2

Our experience in Study 1 suggested that the choice of community area to be assessed was inadequate and difficult to apply. The procedure oversampled places in small communities and under sampled features in larger communities. Moreover, the selection of areas in larger communities was arbitrary. Study 2 was designed to explore an alternative that involved assessing a community's central business district– a community's core area of public participation. Study 2 was conducted to support community action teams (CATs) working to advance community development opportunities.


Sample

We worked with 22 towns and cities in one large, rural state including two communities on American Indians reservations. Communities were selected based on their participation in a state Healthy Communities' program (27–30). Towns and cities organized CATs to participate in the program and support the implementation of related community action plans (CAPs). CATs included community decision-makers and were supported to include representation of disability advocates and partner organizations on the CAT or in the implementation of CAPs (31–33). The towns and cities varied in size, with populations under 5,000 people (n = 7), between 5,000 and 10,000 people (n = 9), between 10,000 and 50,000 (n = 3); and over 50,000 people (n = 3) (Median population size = 6,681). The total population across all towns and cities was nearly 394,000 people.



Procedures
 
Places observed

As an alternative to the methodology for selecting the area of a community to observe used in Study 1, we selected a standard unit area across communities and rated the accessibility of selected features of part or all of the area. Cities and towns are frequently organized around zones. For example, most communities in the United States include residential, commercial, industrial, and mixed zones. While a community may have several such zones, a community typically has one central business district (CBD) or downtown core. A community's CBD is its economic, cultural, governmental, and civic center. The core is characterized by multi-story buildings that primarily contain commercial, office, and retail land uses, as well as multiple surface parking lots and structures and institutional facilities. A limited number of residential structures are located in the CBD or downtown core, and those are typically multi-family. While the size and composition of a CBD vary from town to town, it is a recognizable unit. Moreover, the CBD is a focal point for participating in community life. As such, the accessibility of a CBD is central to the participation of people who experience disability. Also, the heathy community's program was promoting strategies and funding mechanisms targeting CBD policy, systems, and environmental changes, and we reasoned that CATs with accessibility assessments could support related community action plans that would have greater reach to people with disabilities. For these reasons, we chose to focus on assessing the accessibility of CBDs. The left panel of Supplementary Image 2 shows a CBD of a small town outlined with a yellow grid (Google Earth satellite view) and the right panel shows a GSV section of the CBD of another small town (GSV).



Measures and data collection

We used the same rating scale as we used in Study 1, with revisions to clarify scoring and the additional measures of sidewalk crossings (e.g., alleys and driveway that cross a sidewalk), street crossings (e.g., crosswalks), and railroad crossings, as well as counts of designated accessible parking spaces observed. We did not observe for temporary and permanent barriers. We calculated the same Access Scores for each of the features of each CBD. Access Scores included Pathway Access Scores overall and for curb cuts, sidewalk segments, sidewalk crossings, street crossings, and railroad crossings; Building Access Score overall and for building approaches and entries; Combined Access Score; and Designated ADA Parking Access Score.



Observational procedure

There is no universal list of downtown or CBD coordinates. Due to this situation, a general selection step was required for each community. Procedurally, an observer first entered the name of a city and the state into Map Quest (or Google equivalent) and selected the option to display the locations of all banks, libraries, post offices, pharmacies, drycleaners, museums, movie theaters, department stores, shopping centers and malls, florists, retail apparel stores, bookstores, office supply shops, parking garages, public transportation stations, and restaurants and bars. The image produced would suggest areas that may qualify as a CBD based on the density of businesses.

Next, the observer entered the name of the city and state into the Google Earth Search Bar. Once Google Earth presented the image of the city, the observer adjusted the elevation of the “eye altitude” to allow the entire city to be in view. Then, the observer scanned the geography for indicators of the CBD candidates. From above, these areas present images of groups of flat-top buildings that occupy relatively larger areas than the majority of structure in the city (i.e., residential structures). Typically, these areas have less visible vegetation (e.g., trees) and wider streets or roads. A downtown area can be distinguished from a commercial strip or industrial area by closer examination.

Additionally, the observer entered key terms in the search bar successively: city hall, downtown, and central business district. If any of these areas appeared in a candidate area and no other candidate area contained those terms, it was deemed as the CBD. If the search did not reveal any area as containing the search terms or if they were located in several different areas, a closer inspection of each candidate area was conducted to determine which area met the accepted definition of a CBD.

Finally, the observer established an observation grid. using natural boundaries (e.g., rivers, foothills) and constructed boundaries (e.g., streets, roads, and railroads) as guides to mark areas of transition from primary core activities from residential, mixed, and industrial activities. The grid was formed to maximize the inclusion of commercial, civic, entertainment, and governmental facilities but to minimize inclusion of residential areas, manufacturing, and industrial areas. In some instances, it is desirable to draw a sample from the grid. In this study, we made observations of the entire grid selected for each CBD. Once established, the grid was reviewed by a second researcher who could agree with the choices or modify them. Both agreements and modifications were monitored. All observers were trained to inter-rater reliability criterion to score environmental features as described above.





Results

Overall, we evaluated 22 towns and cities in a large rural state. We observed ≈77,000 m (48 miles) of pathways through the observed CBDs, and scored 4,474 pathway features (1,547 curb ramps, 1,542 sidewalk segments, 822 sidewalk crossings, 545 street crossings), and 4,479 building features (2,258 approaches and 2,221 doorways). GSV images were newest for the two most populous communities (dated 0–2 months prior to our observations), whereas images for the rest of the communities were older (dated 25–89 months prior to the observations).

The Combined Access Scores across CBDs averaged 83.9%, including an average Pathway Access Score of 85.2% and an average Building Access Score of 83.0%. No community received a perfect score across these categories. More than half (52.3%) of the smaller communities with populations under 10,000 (n =16) had Combined Access Scores below the median (85.7%) while only a third (33.3%) of the communities with larger populations had Combined Access Scores below the median.

Community population size was positively associated with all Access Scores, but this relationship was significant only between population size and curb cut (CC) scores (r = 0.42, p < 0.05) and between population size and the accessibility of designated parking spots (r = 0.46, p < 0.05). The positive relationship between community population size and overall Pathway Access Scores was on trend toward significance (r = 0.40, ns). Figure 5 presents mean Access Scores for Pathway features by four types of communities grouped by: populations under 5,000 people (n = 7); populations between 5,000 and 9,999 people (n =9); populations between 10,000 and 50,000 people (n = 3); and populations over 50,000 people (n = 3). Communities with populations over 10,000 had CBDs with higher average Pathway Access Scores, while the groups with populations under 5,000 had CBDs with the lowest average Pathway Access Scores for any feature. Mean Pathway Access Scores that decreased with the population sizes of community groups indicated support for a Rural Access Penalty. Curb cuts in CBDs in small, rural towns (under 5,000) had the lowest average Pathway Access Score of all average scores.
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FIGURE 5
 Access Scores by Community Population Groups—shows access feature scores (Pathway, Curb Cuts, Sidewalk Segments, Sidewalk Crossing, Street Crossing) by community population groups ranging from under 5,000 to >50,000 people. Communities with populations >50,000 score highest across all features.


In addition to rating the accessibility, the number of pathway and building risks and failures were derived from observations. Failures reflect ratings of “0” for any feature; meaning that feature created an insurmountable obstacle to proceeding. Risks reflect a feature scored as “1,” a feature that exposed a person to a dangerous situation (e.g., divert into traffic), if they were to proceed. Figure 6 presents Pathway and Building Failure and Risk Scores by groups of communities ranging from under 5,000 to over 50,000 people. Failure and Risk Scores reflect the percentage of features that were scored a “0” (failure) and the percentages scored a “1” (risk) of the total number of features scored. The Building Risk Scores for the two more populous groups of communities were <0.1%.
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FIGURE 6
 Failure and Risk Scores by Community Population Groups—shows pathway and building failure and risk scores by community groups ranging from under 5,000 to over 50,000 people. Failure and Risk Scores reflect the percentage of features that were scored a zero (failure) and the percentages scored a one (risk) of the total number of features scored. The Building Risk Scores for the two more populous groups of communities were <0.1%.


Overall, 7.2% of the 4,474 features failed to provide an accessible pathway. Only 1.9% of pathway features presented a risky situation. The percentage of pathway features that failed exceeded 15% in six of the communities, all with populations under 10,000 people. One rural and one urban community presented a completely accessible (no Access Failures) CBD infrastructure.

Observers noted seventy-one designated parking spaces, receiving an average access rating of 1.96. Five of the spaces were observed to be in use. No designated spaces were observed in five communities.

GSV images showed people in only three CBDs (two rural and one urban community). Observers noted 56 individuals in the areas observed. Of those, 3.6% used a mobility device. The Rule of Proportional Participation suggests that 4.5% of those observed should be expected to use a mobility device or 2.52 individuals.



Discussion

The observation system focusing on a city's CBD performed well. Failure and Risk can be attributed, in part, to the location of the CBD. For example, one city's CBD is located on a major highway. When the highway was refurbished, the State and City arranged a complete rehabilitation of the sidewalks in the CBD. In addition to creating accessible pathways, the reconstruction was done in a way to bring the sidewalks very close to the level of many old buildings. As such, this improved the accessibility of both the public pathways and the privately-owned buildings. Similar designs and arrangements have produced significant increases in accessibility in several small towns in the State.

A future direction is use of this method to evaluate change over time and implications of community action planning and related policy, systems, and environmental changes (34–37). For example, between 2013 and 2018, the communities in Study 2 participated in annual healthy community workshops, with half of these communities choosing to participate in multiple workshops. After the workshops, 10 communities developed and passed complete streets policies. Further, six communities created and implemented motorized transportation plans, and four designed non-motorized transportation plans. Other community plans were also developed, including downtown master plans (n = 5), growth policies (n = 3), and wayfinding plans (n = 2). Six communities generated both a complete streets policy and another community policy or plan, such as a transportation plan or wayfinding plan. As of 2018, there were 24 active transportation plans and policies in communities statewide, including complete streets policies and master plans (motorized and non-motorized transportation plans). Additionally, two of the communities were receiving technical assistance on the ADA through the U.S. Department of Justice's Project Civic Access, as a separate activity from the healthy communities program. Community leaders could use the current method to evaluate the impact of their community action planning on changes over time using available GSV data. e.g., within an inclusive, interdisciplinary audit workshop (38, 39). Indeed, the full version of Google Maps affords access to old street-level imagery from the GSV archives to support reviews of community change over time. These archives also would allow a closer study of imagery updates in rural and urban places.

Finally, Healthy People 2030 (40) has a Community goal to “Promote health and safety in community settings” that currently organizes 20 HP2030 objectives to achieve this goal. The current method could support partners working on these objectives to plan for increased accessibility of health promotion opportunities in community settings across their efforts. For example, the HP2030 People with Disabilities workgroup could provide leadership on how to integrate this method and similar tools into HP2030. Additionally, this workgroup could support increased use of environmental data across HP2030. Organizing for environmental interventions is necessary to eliminating health disparities experienced by people with disabilities within an ecological framework and the bio-psycho-social model of disability.



Conclusion

These two studies demonstrate a method for using GE and GSV to conduct distance observations of accessibility of rural and urban communities. Together, they suggest that disparities exist between rural and metropolitan cities, such that rural areas have poorer accessibility ratings, leading to decreased community participation. This disparity is termed as a “Rural Access Penalty.” Continued monitoring and use of such data to plan and evaluate infrastructure investment of community accessibility, particularly in rural areas, is critical for community members' health and quality of life. Advocates may also find results from more cities useful.

These studies demonstrate the usefulness of GSV in measuring features of accessibility. This approach also produced operational definitions for several potentially useful concepts. Several of those either emerged from observation (e.g., Access Islands) or were derived by combining measures (e.g., Threat Access Ratio). Others were identified but are not reported here. This work suggests additional benefits to this scientific approach to monitoring accessibility and representing these concepts and related design considerations in planning for infrastructure development

It seems quite feasible that future research could develop an algorithm for noting and scoring accessibility features of images that would permit for computerized scoring of GSV images (41). This would increase the feasibility of nationwide accessibility assessments. An explicit partnership would be needed to replicate, routinely repeat, and expand this method systematically.

GSV has its limitations and drawbacks. First, GSV is limited to those aspects of the arranged environment that are detectable by visual inspection, and to measures derived from those observations. The level of observation limits analysis to the information captured by a car-mounted camera as it drives a route through a place. The time of day, the day of the week, and the season of the year are determined and may not reflect the needs of accessibility evaluations. Nonetheless, as in wildlife biology, multiple levels of analysis are used to assess the habitat of a population, the population in interaction with the habitat, and the behavior of individuals. Indeed, such an ecological model could be applied to organize the existing literature and guide additional research in the study of disability. As with the natural sciences, understanding at those levels could be integrated into public policy and practice, and serve as the basis of the development of the science.

Second, GSV has been criticized over concerns for privacy (42). In one case, Google was fined for intrusions in multiple states and countries and has since apologized for these actions. Further, Google has taken measures to protect privacy in GSV images, including blurring out the faces of individuals present and blurring license plates. The use of GSV imaging is legal, and studies using these images should engage in ethical measures to protect confidentiality by following ethnographic, observation, and participatory action research guidelines. When used ethically, GSV can benefit communities.

Third, GSV data represent static, one-time, cross-sectional observations. Participation is a dynamic process. As such, it requires a dynamic measure. Importantly, the environment is also in flux, and it too calls for measures across time. For example, the features of an arranged environment can interact. A curb ramp installed today may sit astride a water main buried directly below. A new building, a change in policy or practice, or simple routine maintenance may lead to the installation of a fire hydrant in the middle of the curb ramp tomorrow. Similarly, sidewalks deteriorate over time and their characteristics change. If viewed on typical periods familiar to rehabilitation researchers focusing on individual behavior, the arranged environment can be treated as relatively stable. Viewed from a perspective of natural resource management or civil engineering, the timeframe of the succession of flora or the lifetime of a bridge can be a 100 years.

This study, along with the research of others, demonstrates the value of scientific measurements of environment and participation. Society invests a great deal in scientific approaches to monitoring and managing the natural and constructed environment. For example, the U.S. Forest Service (43), the Fish and Wildlife Service (44), and the U.S Geological Service (45) collect a wide range of data from space and on the ground that permit analysts to assess the health of entire forests, including the moisture content of soils, the spread of diverse vegetation throughout habitats, as well as the populations and individuals that inhabit them (46). Similarly, the American Society for Civil Engineering (47) monitors the condition of America's infrastructure, including our bridges, dams, drinking water plants, levees, public parks and recreation facilities, schools, and transit systems. Findings from such programs are integrated into policy development, used for modifying program practices, and serve as a basis for improving science. Yet, there is no such program assessing the accessibility of our communities or participation in them. This lack of information hampers policy development and program practice.

The emerging science of the 21st century will be a science of the environment (48, 49). This movement has generally focused on models in which exposure to an environmental variable over time produces a disease response; however, this model can also be used to understand the impact of environmental risk and protective factors for community participation. Programs intended to evaluate the impacts of disability policies and programs have been scattered across Federal agencies, private organizations, and independent researchers with little integration of information (50–54). New technology provides a means for enhancing the scientific understanding of the effects of environmental factors on participation in community life. Future research may also use this technology to provide a foundation for assessing additional factors of environments (e.g., cognitive, sensory) and other areas (e.g., web sites and voting places). These data could be coordinated and consolidated by one central program with a responsibility for integrating it into public policy and practice, and into the development of the science. As such, there is both a need for and possibility of organizing a national laboratory on the environment and participation.
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Footnotes

1A complete set of definitions and training materials may be obtained from the second author.

2Based on these preliminary studies, we estimated that a sample of 2,219 communities in each population range (242 for communities over 49,999 people, 338 for communities between 10,000 and 49,999 people, and 1,639 for communities of <10,000 people) would provide a statistically valid representation of the 36,000 communities in the United States, sovereign American Indian reservations, and territories.
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Purpose: The purpose of this study is to parse out differences between unmet need and perceived need for health care services among rural and urban adults with disabilities in the United States. While unmet need focuses primarily on environmental factors such as access to health insurance or provider availability, perceived need relates to personal choice. This distinction between unmet and perceived need is largely ignored in prior studies, but relevant to public health strategies to improve access and uptake of preventive care.

Methods: Using Wave 2 data from the National Survey on Health and Disability, we explored rural and urban differences in unmet and perceived health care needs among working-age adults with disabilities for acute and preventive services.

Findings: Although we found no significant differences in unmet needs between rural and urban respondents, we found that perceived needs for dental care and mental health counseling varied significantly across geography. Using logistic regression analysis and controlling for observable participant characteristics, we found that respondents living in noncore counties relative to metropolitan counties were more likely to report not needing dental care (OR 1.89, p = 0.028), and not needing mental health counseling services (OR 2.15, p ≤ 0.001).

Conclusion: These findings suggest additional study is warranted to understand perceived need for preventive services and the levers for addressing rural disparities.
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Introduction

Timely access to preventive care such as regular check-ups, health screenings, immunizations, and dental care can lower the risk of developing health complications, identify emerging health issues, reduce the need for aggressive interventions, and lower overall health care costs (1–3). Despite these substantial advantages, however, many people choose to forego preventive care, particularly in rural places (4–6).

The decision to obtain preventive care depends on a variety of environmental and personal factors. Environmental factors are well cited in the literature, and include the cost of preventive care services, local availability of providers, health insurance coverage, as well as travel time and distance from a person's home to a provider facility to receive care (2, 7, 8). Many environmental barriers to services can be addressed through policy and funding initiatives, such as Affordable Care Act provisions to lower the out-of-pocket cost of preventive services (9). However, less straightforward are personal factors that influence decision making, such as trust of medical providers, ideology, self-reliance, and other behavioral norms (4, 10, 11). If patients do not perceive a need for preventive care, some policy efforts to increase access, such as expanding provider availability, may have limited effectiveness.

The purpose of this study is to parse out differences between unmet need and perceived need in a population of rural and urban adults with disabilities. While unmet need focuses primarily on environmental factors, perceived need relates to personal choice. This distinction is largely ignored in prior studies, but relevant to public health strategies to improve access and uptake of preventive care.



Background

In comparison to adults living in urban areas of the US, rural adults experience significant health disparities. In part, these disparities can be explained by a greater proportion of older adults (65 years or more) living in rural areas (12). After controlling for age, however, rural adults still experience higher rates of chronic conditions, mortality, and disability across the life span (12–14). Socio-economic factors play a role in disparities, such as lower median income, lower educational attainment, and higher poverty rates that impact access to services (15, 16). The literature documents economic-based considerations for delaying or not seeking services, such as high out-of-pocket costs and a lack of insurance coverage, which has a disproportionate impact on rural adults (8, 16).

Limited availability of rural health service providers also comes into play. In comparison to urban areas, rural areas generally have fewer per capita health care providers including physicians, surgeons, psychologists, counselors, dentists, dieticians, occupational therapists, physical therapists, and a host of allied-health professionals (16, 17). Although telemedicine has been touted as a solution to address provider shortages, rural people have significantly lower rates of broadband access, smartphones, and home computers, as well as an under-trained workforce for using telemedicine visits (16). When health care professionals are unavailable or alternatives such as telemedicine are inappropriate, rural residents incur additional opportunity costs to access care, such as securing reliable transportation and taking time off to travel to health care appointments (16, 18). In international studies, a lack of reliable transportation and financial barriers also contribute to disparities in accessing health care services for adults with disabilities (19).

Rural and urban disparities may also relate to differences in behavioral norms. Prior studies have shown lower rates of seat belt use and higher rates of smoking in rural relative to urban areas (10, 20). Higher rates of smoking undermines the argument that cost by itself is a driving factor in rural decision-making. Rural adults also have lower rates of vaccination, which has become particularly evident during the COVID-19 pandemic. In this case, public health efforts and free COVID-19 vaccinations nationwide have not translated into similar vaccination rates for adults in rural versus urban areas (21, 22).

A study exploring rural and urban differences in worker's compensation healthcare claims provides additional evidence regarding different rural and urban behaviors. After controlling for demographics, injury, and injury severity, Young et al. found that rural workers used significantly fewer physical therapy (PT) services than their urban counterparts, and experienced longer injury duration and risk of prolonged work-disability (11). Although access to PT services may drive some of these differences, cost was not a factor because worker's compensation covered medical costs.

We know that health behaviors shape and directly influence health outcomes (23). In the case of rural adults, less adherence to recommended preventive health practices translates into higher rates of health conditions, comorbidities, and mortality (10, 20). A reluctance to engage in preventive practices is particularly risky for people with disabilities, who often experience a thin margin of health (24). For instance, a recent study of National Longitudinal Survey of Youth 79 (NLSY79) data found that U.S. adults who experience a mobility impairment at age 40 had a higher incidence of health conditions or complications (e.g., arthritis, heart problems, depression, ulcers, intestinal problems, tooth and gum trouble, chronic lung disease, thyroid issues, asthma, diabetes, etc.), compared with those who did not report a mobility impairment. Furthermore, rates of health conditions or complications were significantly higher among rural people for many conditions (Ipsen et al., in press). For this reason, we are particularly interested in exploring rural and urban differences in unmet and perceived need for adults with disabilities. Also, prior studies have not been able to measure or assess perceived need using national surveys, which is a major gap in the literature. Therefore, this study aims to contribute new knowledge on differences in perceived and actual need among adults with disabilities living in rural and non-rural areas of the United States.



Methods

We used data from the second administration (Wave 2) of the National Survey on Health and Disability to explore unmet and perceived health care needs among people with disabilities. The NSHD was developed as part of a National Institute on Disability, Independent Living, and Rehabilitation Research (NIDILRR) funded grant to learn how access to health insurance and services affects health and community living outcomes among people with disabilities.


Sample inclusion criteria

Data collection for Wave 2 of the NSHD was completed in February 2020, just before the start of COVID-19 lockdowns in the United States. The sample included adult respondents (N = 2,161) who were living in the United States, between the ages of 18 and 64 years, and answered yes to the question “Do you have a physical condition, mental illness, impairment, disability or chronic health condition that can affect your daily activities OR that requires you to use special equipment or devices, such as a wheelchair, walker, TDD, or communication device?” Most participants completed the NSHD questionnaire using an online Qualtrics survey, but all eligible participants had the option of completing the survey over the telephone, if needed.

Recruitment of participants took place in two ways. Targeted recruitment occurred through (1) direct email requests to past respondents who provided optional email contact information, (2) flyers distributed to conference attendees at six 2019 disability-focused conferences, and (3) recruitment materials shared through 73 disability-related organizations, groups, and/or service providers. Additional recruitment was conducted through an online platform called Amazon's Mechanical Turk (MTURK).

MTurk is an online marketplace where “requesters” can post a human intelligence task (HIT), such as completing a survey, and “workers” can pick up the HIT for a small payment. MTurk recruitment began with a brief online screening survey to identify respondents meeting inclusion criteria, who were then invited to take the full survey. To ensure data quality, researchers used vetted strategies including the use of MTurk approval ratings, cognitive checks, and hidden screening criteria to reduce false reporting (25–27). More complete descriptions of NSHD data-collection methods are available in past study publications (26, 27).



Measures

The NSHD is a comprehensive survey that covers multiple topics including health status, transportation, use of personal assistance services, community participation and social isolation, benefits, employment, insurance coverage, unmet needs, income, demographics, and multiple measures of disability. Survey measures specific to this paper are described below.


Socio-demographics

We used several variables to control for socio-demographic differences, including age, gender, race/ethnicity, educational attainment, marital status, and income. Gender options included male, female, and other (non-binary). The question for race and ethnicity asked, “which one or more of the following best describe your race and/or ethnicity?”: American Indian/Native American, African American/Black, Asian, Hispanic, Native Hawaiian/Pacific Islander, White/Caucasian, and Other. These data were used to create African American/Black, Hispanic, Multi-Racial, and Other Race groups, with the remaining classified as White/not Hispanic. We collapsed seven education groups ranging from no formal education to graduate or doctoral degree into four including high school or less, some college, 4-year college, and graduate school for our analyses. The survey asked, “what is your current marital status?” with four possible responses: single-never married, single-divorced or widowed, married, and prefer not to answer. Income groupings were calculated based on three questions including number of people living in the household, state of residence, and household income. This information was utilized to provide household income as percent of the Federal Poverty Level (FPL). As informed by created variables within the NSHD dataset, we focused on four income categories including < 138% of the FPL, 138–249% of the FPL, 250–399% FPL, and 400% or higher than the FPL.



Disability

We measured disability using the 6-item question set included in the American Community Survey (ACS), which includes the following yes/no questions: Are you deaf or do you have serious difficulty hearing? Are you blind or do you have serious difficulty seeing even when wearing glasses? Because of a physical, mental, or emotional condition, do you have serious difficulty concentrating, remembering, or making decisions? Do you have serious difficulty walking or climbing stairs? Do you have difficulty bathing or dressing? Because of a physical, mental, or emotional condition, do you have difficulty doing errands alone, such as visiting a doctor's office or shopping? (28). In our analyses, individuals who endorsed more than one functional difficulty were classified as having multiple disabilities.



Noncore, micropolitan, and metropolitan residence

The NSHD asked participants to provide their county of residence. County indicators were matched to Federal Information Processing Standards (FIPS) codes and classified using the Office of Management and Budget's (OMB) rural-urban classification scheme. Specifically, OMB classifies counties as (1) metropolitan, if they are located within an urban core of 50,000 of more people, or are an outlying county with close economic ties to an urban core (2) micropolitan, if they are located within an urban core of at least 10,000 but < 50,000 people, and (3) non-core, all remaining counties (29). Both micropolitan and non-core counties are considered rural, but have unique characteristics related to health care access (30).



Unmet need and perceived need

The NSHD asked a series of questions to understand unmet need in the past 12 months for those with some type of health insurance plan. We focused on unmet needs related to a participant's self-reported access to doctors, specialists, prescription medications, dental services, and mental health counseling. NSHD questions on unmet need were phrased as follows: “in the past 12 months, have you been able to [see the doctors you need to; see the specialists you need to; get all the prescription medications you need; get the dental services you need; get the mental health services and/or counseling services you need]. There were four possible response options including “yes,” “no,” “I don't know,” and “I did not need.” While the “no” responses to questions on access to care reflected unmet need, the “I did not need” responses were used to measure and examine differences in perceived need.




Data analyses

Data was transferred from Qualtrics to STATA for analyses. We compared unadjusted responses to questions about unmet need by geographic area (i.e., non-core, micropolitan, metropolitan) using Chi-square statistics. We then used logistic regression to adjust for observable characteristics and examine factors significantly associated with a participant responding “I did not need” dental services or mental health services. We focused on these two services because they represented proxies for preventive care, as opposed to a measure of acute care from a primary care doctor or specialist, or medications obtained from a pharmacy to manage a chronic health condition.




Results

Our analytic sample included a total of 2,161 adult respondents (18–64 years) with disabilities. Of these, 6.3% were living in non-core rural areas, 11.1% were in micropolitan rural areas, and 82.6% were living in metropolitan urban areas. Table 1 reports sample demographics including age, gender, race/ethnicity, educational attainment, marital status, income level, and functional disability type by geographic area, and for the combined sample.


TABLE 1 Participant characteristics.

[image: Table 1]


Unmet and perceived needs

Table 2 shows the unadjusted prevalence of unmet and perceived service needs by geographic area (non-core, micropolitan, and metropolitan). There were no statistical differences between non-core, micropolitan, and metropolitan respondents in terms of rates of unmet and perceived need for seeing a doctor, seeing a specialist, and getting needed prescriptions. However, perceived need, as measured by the “I did not need” responses, were statistically different for dental care and mental health care across non-core, micropolitan, and metropolitan groups. For dental care, 17.9% of non-core respondents indicated they did not need dental services, compared to 14.1% in micropolitan, and 9% in metropolitan. For mental health services, 46.7% of non-core, 43.5% of micropolitan, and 34.8% of metropolitan respondents said that they did not need mental health services.


TABLE 2 Unmet and perceived service need (%), by geographic category.
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Logistic regression models to predict perceived need

Given the unadjusted disparities observed in the perceived need for dental care and mental health services among non-core, micropolitan, and metropolitan respondents, we conducted multivariate analyses of these two outcomes. Table 3 reports results from a logistic regression to examine the likelihood of a participant saying they did not need dental care. After controlling for observable participant characteristics, we found that adults in non-core areas (OR 1.89, p =0.028) had significantly greater odds of not needing dental care compared to those living in urban areas (i.e., the reference group). Males (OR 2.07, p ≤ 0.001) relative to females, individuals from lower income brackets (<138% FPL, OR 2.11, p = 0.007 and 138%-249% FPL, OR 1.93, p = 0.020), relative to the highest income bracket, and those reporting ambulatory disability (OR 2.22, p ≤ 0.001) were also more likely to say they did not need dental care. Conversely, adults were less likely to say they did not need care as they become older (OR 98, p =0.044).


TABLE 3 Multivariate analysis of dental care not needed (N = 1,705).

[image: Table 3]

Table 4 reports results from a logistic regression analysis that examines the likelihood of a participant saying they did not need mental health counseling in the past year. Adults in both non-core (OR 2.15, p < 0.01) and micropolitan (OR 1.56, p < 0.05) areas had higher odds of saying they did not need mental health services compared to those in metropolitan areas. Males (OR 1.03, p ≤ 0.001), relative to females, and respondents as they became older (OR 1.03, p < 0.001) were also more likely to report not needing mental health care. Conversely, non-binary adults (OR 0.21, p = 0.011), relative to females, were less likely to say they did not need mental health services, as were respondents in the lowest income bracket (138% FPL, OR 0.65, p = 0.011), relative to the highest income bracket. In terms of disability, those with a vision disability (OR 2.00, p < 0.05) or ambulatory disability (OR 1.37, p < 0.05) had higher odds of saying they did not need mental health counseling, while those with a cognitive disability (OR 0.27, p < 0.001) and multiple disabilities (OR 0.63, p < 0.01) had lower odds of saying they did not need mental health services.


TABLE 4 Multivariate analysis of mental health care not needed (N = 1,694).

[image: Table 4]




Discussion

The literature highlights the importance of regular health and preventive services for managing health care costs and outcomes (1–3), as well as disparities in health care access and utilization across rural and urban subgroups (6–8). Disparities in access and utilization appear to translate into higher rates of chronic health conditions, mortality, and disability for rural, relative to urban populations (12–14).

The literature points to several rural barriers to health care access including provider shortages, increased out-of-pocket costs, and time and distance to receive services (16–18). We anticipated these types of barriers would be captured by NSHD questions focused on unmet needs in the last 12 months for doctors, specialists, prescription medications, dental services, and mental health counseling. Contrary to expectations, however, unmet needs were similar across non-core, micropolitan, and metropolitan respondents.

When exploring the data further, we noted rural and urban differences in perceived need for services in the last 12-months related to dental and mental health counseling services, after controlling for differences in socio-demographic and disability characteristics. Dental and mental health counseling services are different from doctors, specialists, and prescriptions on certain dimensions. First, they have historically been excluded from most private health insurance plans. According to Fair Health, an advocacy organization for health care costs and coverage, most private health care plans do not cover dental services (31). Although coverage expanded for mental health counseling services somewhat due to the Affordable Care Act, prior to 2014 these types of services were often excluded from coverage (32, 33).

Because rural consumers experience higher rates of poverty, lower household incomes, and less disposable income to cover out-of-pocket costs, lack of current and past insurance coverage for dental and mental health services may contribute to the comparatively low ratios of per capita providers for these services (33). According to the National Center for Health Workforce Analysis, the lowest urban to rural ratios among 32 health care occupations were for dentists (0.61) and psychologists (0.45) (17). In this case, the perception of need may be shaped by long-standing provider shortages that have undermined both demand and expectations for receiving services.

Second, many dental services such as regular teeth cleanings and mental health counseling services to address health behaviors and depression are considered preventive, as opposed to generalized, acute care, which may shape overall consumption (34, 35). Douthit et al., conducted a literature review on rural health care access and highlighted various dimensions of health seeking behaviors. Among these dimensions were cultural perceptions related to accessing care, including delaying care until acute need (36), issues related to privacy when living in a smaller community, and health care consumption, in general (33). As one qualitative study excerpt highlighted “We have our ways. We're from a ranch…We don't use medical. We fix ourselves here” (37).

In particular to mental health counseling, evidence suggests self- and public-stigma undermines decision-making to seek services, particularly in rural communities (38). For instance, a study by Hammer et al. found that self-stigma about seeking counseling was significantly higher among rural men, relative to urban men across diverse socio-demographic backgrounds (39).

Together, these factors may shape decision making differently in rural and urban places, particularly related to perceived need. If preventive health care is not part of existing community norms or typical behavior, perceived need will likely be lower. It is likely that community behaviors develop over time, and environmental factors play a role. If providers are not available and time and cost burdens are high, low demand gets incorporated into the status quo. Goldberg et al. describes this in terms of “horizontal” communication, where people receive and incorporate behaviors based on examples from trusted and familiar sources including personal relationships, social networks, and communities (40).

These findings have important policy implications. Since most federal surveys with questions on health care access are limited to binary “Yes/No” categories without a third option for “not needing a service,” a participant might indicate that they were able to access the care they needed (because they did not perceive or have a need). As a result, the estimated prevalence of having adequate access to care is likely to be misleading or overestimated. The addition of a third response category for “not needing a service” in federal surveys would be a valuable contribution by allowing researchers and policymakers to identify perceived need as a separate component and obtain more accurate measures of access to care.

Further study is needed about which personal and environmental factors play a key role in the lower rates of perceived need for dental care and mental health counseling among adults in rural areas compared to those living in urban areas. Findings from these future studies can also help inform public health efforts to increase the use of preventive care and raise vaccination rates in rural areas.



Study limitations

This study had several data limitations. First, the data were collected using online survey methods. Thus, the NSHD sample excluded rural and urban adults who had limitations in digital literacy or inadequate broadband access. As a result, these findings may not be generalizable to all adults with disabilities who are living in non-metro, micropolitan, and metropolitan areas. Second, the cross-sectional design of the study using Wave 2 of the NSHD does not allow us to make casual inferences. Instead, we can only identify associations between measures. Third, the NSHD used self-reported measures of access to care in the past 12 months, which may be subject to some recall bias and inaccurate responses.

However, a major strength of the NSHD is that it is a national survey that provides detailed information on health insurance and access to services among working-age adults with disabilities in the United States. Another strength is a novel response option that allows a participant to indicate their perceived need for a service. Other federal surveys only have a binary indicator (yes/no) in response to questions on access to services, which limits the ability to measure perceived need. To our knowledge, this is the first national study to assess perceived need for preventive services among working-age adults with disabilities.



Conclusion

Preventive services are vital to health management and health outcomes, particularly for adults with disabilities who experience higher rates of chronic health conditions. Unfortunately, preventive services are not consumed at similar rates by geographic area, leaving rural people with disabilities particularly vulnerable to negative health outcomes. We found strong evidence that the perceived need for dental services and mental health counseling was lower among adults in rural areas compared to those living in urban areas. Therefore, perceived need plays a role in examining the demand for preventive health services and highlights the strategic importance of considering differences in community values and norms when developing and implementing public health campaigns. While environmental barriers such as cost and provider availability influence unmet need, rural-urban differences in community norms and expectations also affect the demand for preventive services.
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Introduction: Based on questions about impairments and activity limitations, the American Community Survey shows that roughly 13% of the U.S. population is experiencing disability. As most people live in households with other persons, this study explores disability at the household level. Considering the literature on household decision-making, solidarity, and capabilities in disability, this analysis of the household context of disability takes into account residential settings, household composition, and urban–rural differences.

Method: The 2015–2019 ACS Public Use Microdata Sample (PUMS), which shows persons with disability (PwD) and persons without disability (PwoD), also indicates household membership, used here to separately identify PwoD as those living in households with persons with disability (PwoD_HHwD) and those in households without any household member with disability (PwoD_HHwoD). Relationship variables reveal the composition of households with and without disabilities. An adaption of Beale's rural–urban continuum code for counties is used to approximate rural–urban differences with ACS PUMS data.

Results: Solo living is two times as common among persons with disability than among persons without disability, and higher in rural than urban areas. In addition to 43 million PwD, there are another 42 million PwoD_HHwD. Two times as many persons are impacted by disability, either of their own or that of a household member, than shown by an analysis of individual-level disability. For family households, differences in the composition of households with and without disabilities are considerable with much greater complexities in the makeup of families with disability. The presence of multiple generations stands out. Adult sons or daughters without disability play an important role. Modest urban–rural differences exist in the composition of family households with disability, with a greater presence of multigenerational households in large cities.

Discussion: This research reveals the much wider scope of household-level disability than indicated by disability of individuals alone. The greater complexity and multigenerational makeup of households with disability imply intergenerational solidarity, reciprocity, and resource sharing. Household members without disability may add to the capabilities of persons with disabilities. For the sizeable share of PwD living solo, there is concern about their needs being met.
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 disability, persons without disability in households with disability, single-person households, family solidarity, capability approach, urban-rural, American Community Survey, Public Use Microdata Sample (PUMS)


Introduction

Data from the American Community Survey (ACS) show that, based on physical impairments and functional limitations, nearly 43 million or 13% of the U.S. population experience disability. Disability rates vary by location and are generally lower in large metropolitan counties and a good deal higher in very rural counties and in the southern parts of the United States (1).

The ACS captures disability as a binary attribute of persons: persons with disability (PwD) and persons without disability (PwoD). Of persons with disability, 20% live solo and another 7% live in group quarters. However, most persons with disability live in households with other persons, predominantly in family households (2). In these residential settings, other household members may also experience disability, but more commonly, they are persons without disability. Without disability of their own, these persons nonetheless are impacted by disability through that of another household member. Quite likely, the lives of persons without disability in households with disability are different than the lives of persons without disability in households without disability, simply because of the nature and makeup of the household.

Microdata from the ACS show attributes of persons and household membership, and this allows for an analysis of disability of persons in their household context. Specifically, PwoDs are separated into two groups: those living in households with another household member experiencing disability (PwoD_HHwD) and those without other household members with disability (PwoD_HwoD). Using this distinction, and as laid out below, this analysis of ACS microdata reveals that, besides 43 million persons with disability of their own, there are over 42 million persons without disability living in households with disability.

There is good rationale for considering the household setting when examining disability, as household members live and act in the context of their household. Three conceptual approaches provide a background for this analysis: household decision-making, household solidarity, and capabilities in disability.

Decision-making is shaped by household membership, as highlighted by Becker (3, 4) and Mincer (5, 6). Households, especially family households, function as units with decisions made at the household level. Household decisions are centered on what benefits the household, even at the expense of an individual household member. Household decisions involve the use of time, labor force participation, migration, health, and more. For households with disability, the concept of household decision-making suggests that the needs of a household member with a disability could impact available options and choices for persons without disabilities in these households. Persons without disabilities in households with a disability may be involved in caregiving and could very well face different opportunities and make different choices than their counterparts in households without disabilities. Indeed, U.S. persons without disabilities in households with disability showed lower migration rates during young adulthood. As young adulthood is a period of peak migration, reduced migration rates during these peak years can translate into lower lifetime mobilities (7). In a literature review of young caregivers in Australia, Day (8) expressed concern about significantly reduced future life opportunities for this cohort, while acknowledging both the challenges and rewards that come with caregiving.

Solidarity in households, in particular family households, indicates that households are units of support. Households may exercise same-generation and intergenerational solidarity (9–12). Same-generation support between spouses and partners tends to be the norm. Siblings are also of the same generation. Intergenerational support (between generations) tends to go from parents to children (forward support to the next generation) or adult sons/daughters to elderly parents/parents-in-law (backward support to the previous generation). In a household with disability, where support relationships are crucial, it has been shown children and young adults provide care for parents or grandparents, thereby reversing roles and the standard intergenerational directions of support. A 2019 survey conducted by the National Alliance of Caregiving and the American Association of Retired Persons reveals a growing number of teenage and young adult grandchildren (who could be resident members of the household or non-resident) are caregivers for grandparents (13).

As part of these solidarities, households/families also function as economic units: Household members living under the same roof can share their resources, such as income or housing assets, or split household expenses. Pooling of household resources may be especially relevant for persons with disability. Persons with disability face diminished opportunities to participate in the labor force (14). In addition to these indirect costs of disability, there are sizeable extra direct costs of living with a disability (15). Higher indirect and direct costs of disability, along with lower incomes (16), translate into a greater likelihood of being in poverty (17). In essence, persons with disability may have greater resource needs while faced with limited household resources to meet those needs. Additional members of the household could be positioned to fill that gap between needs and resources. Sen (18) referred to household resources as “commodities” and proposed a capability approach to human wellbeing, later adapted by Nussbaum (19), Mitra (15), Trani, and Dubois with co-authors (20, 21) and others to better and differently conceptualize disability.

“Capabilities” or practical opportunities make for a set of choices that affect people's “functioning” or actually achieving what they value. Besides “commodities,” capabilities are shaped by the environments people live in and their personal characteristics, such as age, education, and impairments (15, 20). Disability results from deprivation in capability and/or functioning. Impairments are “potentially disabling” but only “actually disabling” if they restrict people's capabilities or functioning, meaning they bar people from doing what they would like to do or value [(15), p. 241]. In household settings, capabilities of individuals may be increased with others contributing or sharing their capabilities, such as caregivers (22). Beyond the household, members of the community people live in may also offer support. Consequently, individual capabilities can be enhanced and turn into collective capabilities [(20), p. 8, (23)].

The merit of the capability approach for this analysis lies in looking at the household as a unit for increasing capabilities and reducing potential disability. In other words, the presence of household members without disability quite likely improves the lives of persons with impairments or activity limitations. PwoD_HHwD provide PwD more opportunities to fully participate in their community. At the same time, the presence of household members with disability also affects in major ways the capabilities and functioning of persons without disability sharing the household.

ACS microdata on disability used in this research do not offer explicit insight on household decision-making, household support, and impacts on lives based on capabilities and functioning. However, the large sample of the ACS Public Use Microdata Sample PUMS can be used to identify the residential setting (group quarter, solo, family households, and non-family households with two or more people) of PwD and PwoD and to describe in depth the composition of households with or without members with disability. The relationships between household members (reference person, spouse/partner, son/daughter, elderly parent/parents-in-laws, and grandchildren) with or without disability indicate caregiving relationships and resource sharing with the potential to affect capabilities and functioning. Capabilities made available through household members can expand opportunities for persons with impairments and functional limitations, thereby increasing activity and favorably affecting community participation.

Using a three-way classification of disability (PwD, PwoD_HHwD, and PwoD_HHwoD), this research sets out to identify the residential setting for persons with and without disability, describe the composition of households with and without disability, with special emphasis on family households, and present data for the nation and separately for areas along the urban–rural continuum.

The merit of this analysis lies in expanding the analysis of disability by considering the household context, to better identify the scope of disability and the residential setting in which it occurs, with a focus on the composition of family households where over 80% of the U.S. population live.

Beyond analyzing national-level data, an analysis of urban–rural differences in residential settings and household composition is called for because of sizeable differences in the rural–urban disability rates. Higher rates of disability in rural than urban areas were found to be accompanied by a shortage of formal support and caregivers in rural areas (24). This service gap may lead to a greater need for household members (as well as non-resident family and friends) to provide support and caregiving to persons with disability. Supportive rural environments may reduce restrictions in the lives of people with impairments and activity limitations by supplementing individual capabilities with collective capabilities. Alternatively, if collective capabilities are limited, rural people with impairments may lead more restricted lives, especially if living solo.



Methods

This descriptive analysis is based on the Public Use Microdata Sample (PUMS) of the 2015–2019 American Community Survey (ACS) (2). Five-year data are used to benefit from the larger sample size, which consists of over 6.2 million households (HH) with nearly 15.2 million people plus 750,000 persons in group quarters (GQ). By applying person weights to extrapolate from persons in the sample to the U.S. population, the 2015–2019 ACS PUMS puts the U.S. population at 325 million.

Based on the ACS definition of disability, there are nearly 43 million persons with disability in the United States and a disability rate of 13%. In the ACS, disability is a binary variable (present or absent, 1 or 0) based on self-reported binary responses to four impairment questions (ambulatory or walking, cognitive, vision, and hearing) and two functional limitation questions (self-care and independent living). Disability is deemed to be present if a person answers affirmative to at least one of the six questions. Multiple affirmative responses are quite common (two or more impairments or limitations account for 75% of persons with disability), with ambulatory impairment and independent living limitation being the most common combination followed by independent living limitations and cognitive impairment. There is some overlap in the ACS questions with the six questions from the Washington Group on Disability Statistics Short Set (WGSS) (seeing, hearing, walking, cognitive-remembering, self-care, and communication) (25). However, in contrast to the binary measure of the ACS, the WGSS uses a Likert scale to develop a disability score, therefore an ordinal measure of disability. The WGSS, developed for international use in general population surveys or censuses, where a limited number of questions can be asked on a wide range of attributes, was designed to capture the majority of people with activity limitations that most often restrict participation (26). The WGSS is informed by the World Health Organization's 2001 International Classification of Functioning, Disability, and Health ICF [(27), p. 5]. The ICF presents disability as impairments giving rise to activity limitations and participation restrictions [(15), p. 238].

Disability definitions have changed and are evolving (15, 20, 28, 29), demonstrating that disability is multifaceted and complex. While ACS questions and definitions on disability cannot fully capture that complexity, the ACS questions have merit as shown by their overlap with the Behavioral Risk Factor Surveillance System (BRFSS) (30), the nation's premier health-related survey. Importantly, the ACS is, by design, a very large sample of the U.S. population with an extensive set of variables. Variables include household membership and household relations used here to analyze residential settings and household composition. In contrast to smaller surveys which work well at the national level, the sample size of the ACS further allows a breakdown of rural–urban differences in disability and household composition. Disability as a three-way (PwD, PwoD_HHwD, and PwoD_HHwoD), not binary (PwD and PwoD), classification of persons in households relies on three variables of the ACS: the serial number of the household a person belongs to (SERIALNO), the relationship variable which shows the relationship of household members to the reference person (person who answered the survey, presumably the “householder,” RELSHIPP), and the disability variable (DIS) (31). The reference persons may also live solo (single-person household). Populations in institutionalized and non-institutionalized group quarters are identified as well, but not considered to be members of a household.

These variables make it possible to separately identify persons without disability (PwoD) as those living in households of two and more with (1) another person/s with disability (PwoD_HHwD) or (2) other household members without disability (PwoD_HHwoD). Household affiliation, relationship, and disability variables are used to identify the residential setting, and the composition of households with and without disability. Table S1 in the Supplement illustrates the process of transitioning from the binary disability variable of the ACS to a three-way classification of disability at the household level used here. The three-way classification allows pinpointing who persons with disability live with and how the household compositions differ for households with or without disabilities. Additional variables, such as marital status, subfamilies, or race, were consulted as well for select data queries.

To explore urban–rural differences in household compositions, a measure of urbanity–rurality is needed. ACS PUMS data are released for Public Use Microdata Areas (PUMAs), sizeable areas with a population of at least 100,000. In large metropolitan (metro) areas, PUMAs consist of census tracts, while in smaller metro and nonmetropolitan (nonmetro) areas, PUMAs contain one or several counties. However, PUMAs are not published showing a measure of urbanity or rurality. The Census Bureau also designed MIGPUMAs, to track migration, (as well as POWPUMAs, to track places of work) using counties as building blocks (32). For counties, two widely used urban–rural classifications exist: the metro-micro-noncore classification of the Office of Management and Budget (33) and the rural–urban continuum or Beale code of the Economic Research Service (34). The urban–rural measure employed here builds on the Beale code of counties that make up MIGPUMAs weighted by county populations. The urban–rural code assigned to MIGPUMAs consists of eight categories, ranging from most highly urbanized (large metro) to most rural (nonmetro-highly rural). While an approximation, the urban–rural continuum code of MIGPUMAs derived from county Beale codes does well in replicating the urban–rural distribution of the resident population and disability rates of counties shown in ACS 2015–2019 summary data (35).



Results


Overview: Residential settings of persons with or without disability

Nearly 43 million (13%) Americans with disability live in various types of residential settings: in non-institutionalized and institutionalized group quarters, in single-person (solo) households, or in households of two or more persons as family or non-family households.

Population shares and disability rates vary by residential setting. Persons in group quarters account for <3% of the U.S. population but close to 7% of persons with disability due to disability rates of 18% in non-institutional group quarters and 54% in institutional group quarters. Persons in single-person households represent 10% of the U.S. population, but 20% of persons with disability, making solo living twice as common among persons with disability, thereby upping the disability rate of solo households to 26%, twice the U.S. average. Family households account for 81% of the U.S. population, and non-family households account for 6%, with disability rates around 11% (Please see Table 1).


TABLE 1 Residential settings of the U.S. population, persons with disability (PwD), and persons without disability in households with disability (PwoD_HHwD).

[image: Table 1]

Table 1 also shows summary data for PwD and PwoD_HHwD by residential settings (PwoD_HHwoD account for the remainder and are not shown to avoid redundancy). There are 42 million PwoD_HHwD, which per definition only include households with two or more persons. Their number is just slightly less than the number of PwD in the United States. In family households, however, the number of PwoD_HHwD is at 40 million larger than the number of PwD at 29 million.

By recognizing persons without disability in households with disability, disability—either their own disability or that of a household member—affects more persons than binary measures of disability capture. ACS PUMS data show there are twice as many persons impacted by disability at the household level than disability rates for individuals suggest. The three-way classification of disability shows up as especially important in family households where disability experiences are widely felt and broadly shared.

The household literature suggests that individual members of a household may be tied in their decisions to household needs and act out of solidarity with other household and family members. In households, especially in family households with disability, the needs of PwD may influence everyday living and major household decisions. In this context, PwoD_HHwD feel the impact of disability through the presence of another household member with disability, and their life is shaped by disability at the household level. This analysis shows that the number of PwoD_HHwD is sizeable.



Residential settings of persons with or without disability along the urban–rural continuum

Urban–rural differences in rates of disability are well recognized with higher rates of rural than urban disability. The 2015–2019 ACS PUMS data put disability rates in large metropolitan areas at 11% with rates stepping up for smaller metro and larger nonmetro areas and rising further to 18% for highly rural areas, much above the national average of 13% (see Figure 1 below).
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FIGURE 1
 Persons with or without disability in single-person, family, and non-family households by urban–rural continuum.


While this geographic pattern is not that evident for the relatively small group quarters population (not shown in Figure 1), urban–rural differences are very much apparent for solo households, where disability rates of single-person households are 23% in the most highly urbanized areas and 34% in the most rural areas. These high disability rates of solo households are striking but especially concerning for highly rural areas, where health and social services tend to be limited and formal caregiving is disturbingly low (24). Higher rural disability rates could stem from rural areas being nonetheless more amenable to solo living of PwD as they may receive support from non-resident families, friends, and neighbors. There also could be the benefit of lower rural housing costs keeping housing affordable and within reach of a person with disability, even if single. In other words, individual capabilities could be increased through “collective capabilities” [(20), p. 398, (23)] based on support-based relationship or through a more favorable bundle of resources or “commodities” (15, 18). Both would increase capabilities, improve functioning and create incentives for living in supportive, and lower-cost rural communities. Alternatively, solo persons with disability in rural areas may not have these benefits while seeing limited other options such as living in group quarters or with family. Group quarters may be less available or hardly affordable, or close family members may have moved away, and solo persons' opportunities to move nearer to them may be constrained.

The rise of disability rates with increasing levels of rurality also holds for family and non-family households (Figure 1). Also noteworthy is the somewhat higher rural share of PwoD_HHwD in family households. Their greater share may be a benefit to these households as persons without disability may be tasked to provide informal support for family members with disability if service infrastructure and formal support are limited in more rural places. A rural focus on familism, age structure, and composition of household members could also come into play.

For non-family households, there is an even bigger increase in disability rates between urban and rural households. However, the number of non-family households is relatively small overall and particularly small in rural areas.

As it stands, while data from the ACS cannot explain the phenomenon, they clearly state that PwD and PwoD_HHwD make for a larger share of rural than urban populations. Conversely, PwoD_HHwoDs make for a smaller share of rural than urban populations, indicating that disability is experienced less in urban than rural areas.

The three-way (vs. two-way) classification of disability is therefore particularly relevant for rural areas. It highlights the even greater extent and impacts of rural disability than the binary disability classification, as disability is more widely felt by PwoD_HHwD in rural than urban areas, especially affecting rural family households.

The following segment focuses on family households and their composition.



Differences in the composition of family households with or without disability

Family households with disability differ in important ways from family households without disability. The composition of families with disabilities is much more complex, partly as a result of including persons with and without disabilities, but also due to the different types of relationships to the reference person, and differences in age distributions.

Family households without disabilities reflect the nuclear or core family made up of a reference person with a spouse/partner or single parent along with their sons and daughters. These three groups account for the overwhelming majority, roughly 92%, of family members. The share of extended family members (elderly parents/parents-in-laws, grandchildren, or other families) is small with only 7%, plus a very small share of unrelated household members.

Family households with disability deviate considerably from the core family model: Reference person, spouse/partner, and sons/daughters account for just over 80%, while elderly parents/parents-in-laws of the reference person show up among persons with disability. Persons without disability in these households include a good number of grandchildren. There are others, consisting mostly of relatives such as brothers/sisters of the reference person, a small number of sons-in-law/daughters-in-law, other relatives, and a few nonrelatives.

The multigenerational makeup stands out as a feature of family households with disability. Extended and multigeneration households have been seen as ways of lessening economic and personal hardship (12, 36). The disability of one or several family members could be contributing to challenges that a multigenerational household can address through reciprocity of family members giving and receiving mutual support and thereby increasing collective capabilities.

The composition by age and relationships of family households with and without disability is shown in Figure 2. The top segment of Figure 2 shows the composition of family households with disability, and the bottom segment represents families without disability (using five-year moving averages for a visually less distracting, smoother display). PwDs are presented as areas with patterns and PwoD as lines. The Y-axis shows the number of household members in each relationship category and disability group by single year of age (X-axis). To account for big differences in the number of persons in family household with disability and without disability, the information is displayed using two Y-axes. Differences in the complexity in the composition of households with disability vis-à-vis the core family composition of households without disability are pronounced.
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FIGURE 2
 Persons in family households with and without disability: composition by relationship to reference person, disability, and age.


As a note: Figure 2 shows cross-sectional ACS data and therefore a snapshot in time. Changes by age point toward life course transitions and household dynamics. Transitions taking place as people pass into higher age groups have relevance in disability analysis, as argued in the following.

In families with disability, the age of reference person and spouse/partner with disability peaks in the 60 s and for reference person and spouse/partner without disability in the 50 s. In families without disability, reference person's and spouse's/partner's age tends to peak between the mid-30 s and mid-40 s. The younger age of a reference person and spouse/partner in households without disability translates into the younger age of their sons/daughters vis-à-vis those in families with disability. For families with disability, sons/daughters of the reference person are disaggregated into two groups to account for noteworthy differences: those who have siblings with disability and those who do not. Children and adolescents without disability who grow up alongside siblings with disability may be among the most under-studied group in disability research. Yet, the impacts on their lives are profound (37), and their connection to siblings with disability may stretch over decades, longer than that of the parents (38).

In families with disability, nearly one-fourth of the reference persons' young and adolescent sons/daughters (ages 0–19) experience disability. There is a near equal number of their siblings without disability in the corresponding age groups. This means on average, children and adolescents with disability grow up with siblings without disability, and these siblings without disability encounter disability by coming of age alongside siblings with disability. A rapid drop in the number of sons/daughters without disability (with siblings with disability) in early adulthood (ages 20 to 25) suggests they leave the parental home in their early to mid-20 s, as do their counterparts in households without disability. For sons/daughters with disability, there is a decline in their number in early adulthood as well. However, that decline is much more gradual suggesting their departure from the parental home stretches into their mid-30 s. There are also sons/daughters with disability beyond age 30, indicating they live in the parental home well into adulthood, suggesting they may be staying with, not leaving, the family.

The great majority of sons and daughters without disability in family households with disability live with a reference person or the reference person's spouse/partner with disability (These are their parents/parent). In this household constellation, the number of sons/daughters without disability declines gradually in young adulthood, suggesting they leave the parental home at a relatively slow pace (or possibly returning to that home) compared to those with disabled siblings. From their mid-30 s to well into their 50 s, that group (sons and daughters without disability) account for a small but noteworthy and near constant number of household members. This suggests a certain number of adult sons/daughters without disability continue to reside into their 50, even 60 s with reference person and spouse (their parent/s with disability). A majority of those over 30 never married, and a quarter are divorced. Their choice of residence suggests support relationships between adult sons/daughters without disability and their parent/s with disability exist that may explain the much higher shares in households with than without disability. There is a sharp drop in shares around age 60. Concluding that sons/daughters without disability, who spent their adult life residing with parent/s with disability, would depart from the family home and leave aging, disabled parent/s at this stage of their life is not that plausible. More likely, the mature adult son/daughter becomes the reference person, and the previous reference person with disability shows up as a parent with disability. If this interpretation stands up, people who make up the family remain unchanged, even if relationship classifications change. The presence of the previous generation of adult sons/daughters turning into the reference person allows elderly parents with disability to continue living in the family household and age in place.

There is another angle on adult sons/daughters in their 30 s to 50 s living with an older reference person with disability. Of sons/daughters without disability over 30, over a one-fourth live in the parental home as subfamilies, some as a couple with or without children but most as a single parent with children. The children in the subfamilies of adult sons/daughters show up as grandchildren of the reference person, and two-thirds of grandchildren are children in subfamilies.

In essence, the complexity and intergenerational makeup of households with disability can be partly explained by adult sons/daughters without disability living in the family household well beyond adolescence.

Elderly parents contribute to the multigenerational mix of family households with disability. In these households, the number of elderly parents/parents-in-law with disability increases with age, as expected. This could partly be, as pointed out above, the result of previous reference persons transitioning into the parent/parent-in-law relationship class. It also could stem from the onset of disability of aging parents who have lived with the family for some time. In addition, elderly parents may move to join the family household.

Other family and a few non-family are also present in families with disability, accounting for under 8% of the members in the family household, for a one-to-two split of PwD vs. PwoD_HHwD.



Urban–rural composition of family household with disability

Differences in urban and rural rates of disability and a higher share of PwoD_HHwD in rural than urban areas raise the question of whether or not urban–rural differences also show up in the composition of families with disability. It turns out that ACS microdata show relatively modest differences in the composition of family households with disability in urban (metropolitan or metro) vis-à-vis rural (nonmetropolitan or nonmetro) areas (Figure 3).
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FIGURE 3
 Composition of family households with disability in large metropolitan and nonmetropolitan areas.


Figure 3 is a two-ring donut chart showing the composition of family households. The inner ring represents rural/nonmetropolitan areas, and the outer ring shows the most urban/large metropolitan areas. Rural/nonmetropolitan areas, from large nonmetro to highly rural, are combined due to near identical household compositions (The household composition of intermediate and smaller metro areas fall between large metro and nonmetro and are excluded in the chart for not showing much additional information).

The shares of reference persons and spouses with disability are higher in nonmetro areas than in large metro areas, and the higher nonmetro shares contribute to the higher rural disability rate. In metro and nonmetro areas alike, there are fewer spouses or partners than reference persons pointing toward families not including a spouse/partner and made up of the reference person and other related persons (son/daughter, parent/parent-in-law, and other relatives) and a very small number of nonrelatives.

The share of reference persons and spouses in metro areas is somewhat smaller than in nonmetro areas, partly a result of the greater presence of sons and daughters without disability. Factors potentially associated with their higher shares of sons/daughters are the younger age of metropolitan reference persons (with fewer empty-nesters), the greater presence of single-parent households, along with greater racial and ethnic diversity in highly urbanized areas.

Parents/parents-in-law represent a small share of household with disability. There is, however, a greater presence of parents/parents-in-law with disability in larger metro areas than in nonmetro areas. The higher shares in metro households could be the flipside of less solo living in urban than rural locales. The lower share of parents/parents-in-laws with disability in rural households may indicate that the option of living with close family is perhaps less available if adult children and their families left rural for urban areas, as part of a long-term population trend. The larger share of PwD living solo in more rural areas lends support to that argument.

For grandchildren, there are near equal shares in nonmetro and metro family households with disability. The small share of other family household members (brothers–sisters of reference person, some other relatives, and very few nonrelatives) without disability is somewhat larger in more urban than more rural areas, which also contributes to the somewhat larger metro family size.

Analyzing the composition of a family household with disability shows that nonmetro and metro areas alike have highly complex household relationships which much deviate from the core family model of families without disabilities. Across the nonmetropolitan categories, differences appear to be minimal. However, in larger cities, the complexity is greater than for nonmetro households. Additional queries for racial groups (not shown here) reveal that the greater ethnic and racial diversity in larger metropolitan areas contributes to that complexity presumably due to a larger role of extended family and multiple generations, especially for families with disability. The multigeneration household appears to be a strategy to cope with higher costs and greater resource needs associated with disabilities. Additional household members sharing incomes and assets, such as housing, add to household resources or “commodities.” The “collective capabilities” may receive a boost in these multigeneration households.




Discussion

Using microdata from the 2015–2019 American Community Survey, this research builds on information about relationships in households and the residential setting of persons with and without disabilities. Leaving group quarters mostly aside, residential settings are separated into single-person (solo) households and two-plus person family households or non-family households.

For two-plus person households, most of which are family households, this research draws attention to a group often unrecognized in disability research and policy: persons without disability in households with disability. This common oversight stands in stark contrast to the major role many PwoD_HHwDs play in the lives of persons with disability. Based on the ACS, this research shows that in addition to 13% of persons with disability, there is another 13% of the population without disability in households with disability. Data from the ACS therefore suggest that over one-fourth of the U.S. population is impacted by disability, either of their own or a household member. However, disability estimates from the ACS, a general population survey, are deemed to be relatively conservative compared to surveys specific to health and disability (39) such as the Behavioral Risk Factor Surveillance System BFRSS of the Center for Disease Control CDC (30) or the National Health Interview Survey NHIS (40). The combined share of PwD and PwoD_HHwD is most likely much higher than one quarter. In addition, as the ACS is a cross-sectional survey giving a snapshot in time, an even higher share of the U.S. population may experience household-level disability over a lifetime. In contrast to the widespread impacts of disability in a household, disability does not receive all that much attention in public discourse. Even though disability is experienced by a sizeable share of the population, the perception that disability only involves a relatively small minority stems perhaps from limited visibility of persons with disability and their household members. Barriers limiting activities and constraining community participation could be contributing to this low visibility.

This research capitalizes on ACS microdata showing relationships within households and therefore information on household compositions. Importantly, it reveals the greater complexity of households with disability than those without disability, with the reference persons' sons/daughters without disability playing an important role in these households. The multigenerational makeup stands out as a feature of family households with disability. While there is a stark difference in disability rates between the most urban and most rural areas, ranging from 11 to 18%, urban–rural differences in the composition of households with disability are more modest. There are, however, some noteworthy differences for larger metro areas, with higher shares of multigeneration households. Greater ethnic diversity and the benefits of resource sharing in high-cost large cities may contribute to the larger share of multigenerational households.

Theories providing a background for this work address household decision-making (3–6), solidarity (10–12), and the capability-functioning nexus (15, 18–20, 22, 41). Solidarity-driven decisions of persons without disability contribute to a boost in household resources or commodities and favorably affect the practical opportunities or capabilities of persons with disability. A broader set of choices makes for increased functioning and reduced limitations on activities leading to broader opportunities to participate in the community outside the home. Persons with disability likely benefit from the presence of household members without disability who act to facilitate greater community participation. Concurrently, the desire for and benefits of community participation may be diminished as some of the social, emotional, and other needs may be met in the household due to the presence and support of other household members.

This raises the question, of course, of how community participation is or is not facilitated for the large number of solo persons with disability. Solo persons with disability may have a greater need but fewer opportunities for community participation. Are their needs met and if so how? This is especially relevant in rural areas where a third of persons in solo households experience disability.

Numeric results from the ACS provide a detailed picture of residential settings, disability, and household composition. Findings align with the literature on household decision-making, solidarity, and capabilities. However, the ACS is not designed to and does not provide explicit motivational and behavioral information. Qualitative research would be needed to specifically explore the nature of decision-making and support relationships and the linkages to capabilities, functioning, and community participation of persons with disability and members of their households. A qualitative research approach could also reveal how this plays out similarly or differently for persons with disability and their household members without disability. Does the presence of PwoD_HHwD raise the collective capabilities of the entire household, or is this more of a zero-sum game based on trade-offs between PwoD_HHwD and PwD? Such insight could have important implications, especially for policy recognizing and addressing the role of persons without disability in households with disability.
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People with disability often experience stigma and discrimination, and people with disability in rural areas may experience these at higher rates. Additionally, people with disability in rural areas may have fewer opportunities for physical and social participation due to barriers in the built environment. Activities such as disability simulations and inclusive, interdisciplinary community planning workshops (i.e., I2Audits) seek to draw awareness to and address these problematic experiences. The present study used thematic analysis from qualitative research to examine the advantages and disadvantages of using disability simulations and I2Audits in rural communities. Findings suggest that disability simulations increase stigmatization, lead to feelings of embarrassment and discomfort, and do not capture the experiences of people with disability. On the other hand, I2Audits lead to meaningful environmental changes, create feelings of empowerment, and center the lived experiences of people with disability within a bio-psycho-social model of disability. Results suggest that not only can I2Audits be a powerful tool to draw attention to physical barriers that people with disability face, but they also draw attention to the multi-level changes needed to increase opportunities for participation and address sources of stigma and discrimination in rural areas.
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Introduction

According to the Centers for Disease Control and Prevention (CDC), one in four (61 million) adults in America report having a disability [as cited in (1)]. The World Health Organization and World Bank reported that 15% of the world's population, or one billion people, experience some form of disability (2). Further, approximately 60 million Americans live in rural areas (3), and of adults in rural areas, one-third report a disability (4). Of note, these numbers may be underestimated due to lack of disability disclosure due to disability stereotypes and discrimination, as people with disability1 experience noteworthy challenges, including inaccessible environments, stigma, and negative attitudes (5).

Stigma first began to be looked at in modern times by Erving Goffman, and he defined stigma as an “attribute that is deeply discrediting” (6, p.3). It has since been defined in other ways, such as “the process by which a society bestows its own negative meaning on the behaviors, signs, or attributes of an individual'‘ (7, p. 39), and “social devaluation or the potential for negative treatment” (8, p. 3). Although these definitions may seem abstract, they have real-world implications for millions of people. For example, a recent field study found that fictional applicants with disabilities received 26% fewer statements of interest from employers compared with fictional applicants without disabilities, with little difference between applicants other than disability status (9). Additionally, the Royal Mencap Society reported that children with special education needs (SEN) are twice as likely to be bullied as children without any SEN (10). Furthermore, only 6% of adults with a learning disability were in paid employment that was reported to local authorities in 2017/2018 in England, compared with 76% of the general population ages 16 to 64 (10). Studies have found that experiencing stigmatization is related to more depressive symptoms and decreased emotional well-being in persons who self-identify as having a disability (11, 12). Additionally, greater depression severity was found to be a statistically significant predictor of perceived stigma (13). So, the relationship between stigma and depression may be circular, creating negative cycles of poor social experiences and mental health outcomes in persons with disabilities and chronic illnesses.

People with disability in rural areas may face increased stigmatization and discrimination (14). Qualitative research examining the lived experiences of people with disabilities in rural areas indicates that individuals experience increased isolation, violence, and social exclusion (14). Further, people with disability in rural areas experience barriers to healthcare due to accessibility concerns. There are significant differences in healthcare access for those in rural vs. urban areas, with individuals in rural areas facing a lack of public transportation, fewer health services, and cultural and financial concerns (15). For example, in rural areas, healthcare professionals may also be friends and neighbors, which may hamper a person's level of comfort with seeking services and sharing personal, medical information (15). Additionally, finances may prohibit treatment-seeking, as research has noted an inequality in health care coverage between urban and rural areas such that rural areas tend to have higher numbers of uninsured individuals than urban areas (16). This factor combined with higher rates of poverty in rural areas (17) leads to multiple financial barriers in accessing care. For people with disability living in rural areas, the financial concerns of living in a rural place may be compounded by disability status, as research has found statistically positive relationships between disability and poverty (18). Thus, access to services in rural areas may be hindered on multiple levels, which contributes to people in rural areas experiencing poorer physical and mental health (19). For example, people residing in rural areas are more likely to experience chronic conditions, activity limitations, and are 1.5 times more likely than those in urban areas to rate their physical health as “fair to poor” (19).

Social participation and perceived isolation have also been linked to the health of people with disability (20). Research suggests that decreased social participation and increased isolation is related to poorer health and less satisfaction for people with disability (20). Objective measurements have indicated that rural areas tend to be less accessible than urban areas (21). This is significant as community environments with poor accessibility lead to less opportunities for social participation.

Barriers to social participation for people with disability in rural areas may also be attributed to lack of transportation. Data from the Rehabilitation Services Administration (RSA) suggests that people with disability in rural areas receive less transportation services than people with disability in urban areas (22). Previous research has cited inadequate public transportation to be a barrier to social participation, especially for those in rural communities and those with mobility issues (23). Transport systems not only include the availability of public transportation, but also the physical characteristics of environments, planning processes, design, and policies that allow people to move from place to place (24). The Association of Programs for Rural Independent Living (APRIL) describes transportation as the “systems, services, vehicles, routes, stops, programs, and all other aspects of transportation” (25). Accessible transport systems have been linked to well-being (24). Thus, it is important to consider the relationships between transport systems, social participation, isolation and exclusion, accessibility of the environment, and health and well-being for people with disability in rural areas.

The recognition that people with disability in rural areas experience barriers to health services (15), social participation (20), and transportation (22) due to physical, sociocultural, and sociopolitical obstacles has led to a variety of efforts aimed at drawing attention to these critical issues. One effort that has frequently been used is a disability simulation. Disability simulations are “interactive role-playing experiences to improve disability attitudes and increase understanding” (26, p. 324). These simulations may ask participants to wear blindfolds or glasses to mimic low vision, earplugs to approximate hearing loss, or go through their day in a wheelchair to imitate the day of someone with paraplegia. While these exercises are likely engaging for the participants, little research has examined the effectiveness of these traditional disability simulations to improve attitudes and increase understanding (27). A meta-analysis examining the effectiveness of disability simulations suggests that there is a lack of research regarding effectiveness, as much of the research surrounding simulations describes steps to hosting a disability simulation (27). A recent study examined this issue and found that across two experiments, students who completed low vision, hearing impairment, dyslexia, or mobility impairment simulations felt more confused, embarrassed, helpless, and susceptible to becoming disabled after the simulation compared to baseline (26). Additionally, the study found that while empathetic concern increased in both studies, participants ultimately expressed greater discomfort about interacting with persons with disabilities following the simulation (26). Therefore, there is some evidence that traditional disability simulations do not fulfill their stated goals of improving attitudes and increasing understanding. This idea was supported by a meta-analysis examining ten disability simulations that suggested, based on effect sizes, that there was little evidence to suggest that disability simulations effectively improve attitudes towards people with disability (27). In fact, some researchers have noted that disability simulations not only fail to show the reality of disabilities, but they also actually perpetuate the stereotypes of incompetence and dependency (26). These simulations have been critiqued as misleading participants to think that the source of disadvantages is the person with the disability, while ignoring environmental barriers and government policies that are discriminatory and stigmatizing towards some people (26), leading to harmful effects. Other critiques of disability simulations suggest that the simulations may ultimately lead to discrimination due to reinforced stereotypes (28). It should be noted that while some studies have suggested that disability simulations lead to harmful outcomes (26), others have demonstrated that while disability simulations are ineffective, they are not harmful (27). Still other studies have found mixed results of disability simulations, with one study noting both positive attitude changes and no attitude changes following a simulation (29).

Notably, a meta-analysis of disability simulations explored the factors that may lead to improved attitudes towards people with disability. Results indicated that interaction with people with disability was most effective (27). In fact, this interaction was described as “an essential component of attempts to change attitudes or behaviors related to people with disabilities” (27, p. 76). This suggestion is supported by empirical research, which has indicated that students who interact with children with disability in classroom environments were more accepting of their peers with disability than children in classrooms without disability representation (30). In another study, nursing students engaged in a disability simulation in pairs, with one student acting as a “patient” and simulating hemiparesis, and the other student acting as a “rehabilitation nurse” (31). Results of the study indicate that while all students had increased empathy scores after the simulation, the students acting as rehabilitation nurses had higher empathy scores post-simulation (31). Although disability was simulated in this study, the results suggest that higher empathic changes can occur when engaging with people with disability rather than pretending to have a disability. Ultimately, it has been suggested that interacting with people with disability may lead to greater acceptance and understanding than disability simulations (27, 28).

As an alternative approach to disability simulations, an inclusive, interdisciplinary model may be better suited to truly increase understanding, improve disability attitudes, and instigate institutional and government policy changes. Interdisciplinary systems are “teams or individuals that integrate information, data, techniques, tools, perspectives, concepts, and/or theories from two or more disciplines or bodies of specialized knowledge to advance fundamental understanding or to solve problems whose solutions are beyond the scope of a single discipline or area of research practice” (32, p. 2). Inclusive, interdisciplinary models have been found to have benefits for students in both primary (33) and secondary education (34), enhance professional growth and trust among colleagues (35), and improve patient outcomes in healthcare settings (36). Due to the promising findings from inclusive, interdisciplinary models found across community settings, the Rural Institute at the University of Montana developed the Inclusive Interdisciplinary Audit Toolkit (I2Audit) in 2018.

The I2Audit can be utilized to assess environmental needs and “work together to find equitable policy, systems, and environmental (PSE) solutions” (37). Walk/move audits are facilitated group explorations of an area to examine its support of physical activity and active transportation. The I2Audit builds on traditional walk/move audits and is inclusive in that people with disability lead and are decision-makers in the planning, implementation, and evaluation of the audit. This model highlights that audit events should facilitate acts of shared discovery, and not simply showcase experts telling others what they should be experiencing. The I2Audit also differs from traditional walk/move audits in that it is interdisciplinary and encourages teams to consist of people with disability, and representatives from disability advocacy, public health, planning and land use, and engineering and infrastructure systems. The team evaluates an area's sidewalks, bike lanes, curb ramps, and transit options for site design, safety, and accessibility. Since its inception, sixteen communities in a rural state have used the I2Audit and established 23 policies and plans for built environments focused on physical activity, including 11 inclusive complete streets policies (37). The I2Audit model presents a promising alternative to traditional disability simulations due to its focus on the people with disabilities, rather than the disability itself. This model may be particularly useful in rural communities, as research suggests that rural areas tend to have limited built environment features that promote active living and active transportation (38). These limitations lead to fewer opportunities for physical activity (38), less access to health care services (15), reduced social participation (20), and decreased well-being (23). Additionally, people with disabilities are often not included in rural development interventions, leading to social exclusion (5), despite research noting that people with disability are active, effective leaders and participants in projects aimed at developing accessible rural areas (39). I2Audits create opportunities for people with disability and other community members to work alongside each other to identify barriers and develop solutions to improve features of the built environment that limit healthy lifestyles for people with disability in rural areas. While the I2Audit is designed to address concerns regarding social participation, the I2Audit is also used to address concerns surrounding stigma and discrimination. Of importance, the I2Audit is purposeful in pairing people with and without disability to explore their community, and interaction with people with disability has been cited as a key factor in instigating greater acceptance of people with disability (27).



Methods

Given the relative lack of research regarding disability simulations, limited evidence noting the problematic outcomes of disability simulations, and the promising nature of inclusive, interdisciplinary models, the present study sought to gain insight into the advantages and disadvantages of disability simulations and I2Audits from community members who had participated in one or both activities in rural communities. Thus, a Participatory Action Research (PAR) modality was chosen, and the researchers sought insight from community members and stakeholders, including people with disability, state Department of Public Health and Human Services (DPHHS) representatives, and active community members. The researcher's original idea for the study was to conduct both a disability simulation and an I2Audit and obtain both objective and subjective data regarding the effectiveness of the interventions in improving attitudes toward people with disability. However, upon proposing the research design, group members strongly objected to the idea of conducting a disability simulation as part of the study. The group suggested that given the research that disability simulations may be harmful (i.e., 26), it would be unethical to conduct such a simulation. Thus, the research objective was altered. Rather than conducting both a disability simulation and an I2Audit to compare effectiveness, the researchers aimed to explicitly describe the concerns with disability simulations and how I2Audits may be similar or dissimilar to disability simulations. The PAR group members approved this approach and felt that this methodology may delineate between helpful and unhelpful practices that aim to improve attitudes toward people with disability.

As in all research, it is helpful to understand the positionality of the researchers as this influences the lens through which the study is conducted, and the results understood. The first author is a non-Disabled, American Indian, cisgender woman, and a U.S. scholar. She is a member of tribal communities and works within the local community with people with disability as a researcher and mental health clinician. The second author is non-Disabled, White, cisgender woman, and an academic researcher with decades of experience working with people with disability and advocacy organizations using a Disability-led participatory approach and methods. The third author is a Disabled, White, cisgender woman and Disability thought leader and Diversity, Equity and Inclusion advocate. Authors had discussions with each other, as well as with people with disability and community leaders, to ensure the study was guided by cultural knowledge and expertise.


Sample

The sample consisted of 12 participants residing in a large, rural state. Participants included community members, disability advocates, and university students who had participated in a disability simulation, I2Audit, or both. Convenience sampling was used, and a recruitment email was distributed by the PAR group. The email was sent to disability advocates, community members, and stakeholders who were known to have either participated in a disability simulation or I2Audit. Participants were excluded from the study if they were under 18-years-old or had not participated in either a disability simulation or an I2Audit.



Procedure

A targeted approach was used, and a qualitative survey was emailed to participants. Participants were asked to describe their previous experiences with disability simulations and I2Audits. Additionally, they were asked to note how they found the two experiences to be similar and/or different if they had participated in both activities. Finally, they were asked to list any policies, systems, or environmental changes that had occurred in their communities as a result of I2Audits. Specific questions included, but were not limited to: (1) Please describe your past experiences with I2Audits, (2) If you've participated in a disability simulation awareness training, what do you perceive as the major differences between disability simulation trainings and I2Audits, (3) Do you feel that disability simulation trainings or I2Audits are more effective for community understandings of the experiences of people with disabilities, and (4) Please describe any policy, systems, environmental or program changes that have occurred as a result of an I2Audit that you participated in. Participants were also given space to detail other information they would like to share about disability simulations and/or I2Audits and their effects.

The PAR group advised the recruitment, development, outcomes, and dissemination phases of the study. In order to honor the words of participants, a qualitative descriptive methodology was used rather than a method that forces categorical responses. Descriptive methodology is especially important when the research concerns underrepresented groups in research, including people with disability, as researchers have historically taken advantage of marginalized communities. Additionally, qualitative research is often useful in understudied research areas, including the topic of the present study. To best respect and understand participant's responses, a qualitative study protocol that uses verbatim responses was used. Authors had conversations with each other and members of the PAR group to determine overarching themes based on the participant's responses. While this innately requires a level of data interpretation, qualitative methodologies allow for this interpretation to occur while considering cultural, societal, and contextual factors. For example, some participants identified as having a disability, while others did not. Disability status may influence people's experiences of disability simulations and I2Audits – a contextual factor that is important for data interpretation.




Results


Participant demographics

The majority of the participants identified as White (n = 11), female (n = 8), and had some college education (n = 12). Five of the participants identified as having a disability (n = 5). All participants resided in a large, rural state at the time of the study. All participants had professional and personal experiences working with individuals and community organizations in rural counties in the state as well. The majority of participants had participated in both a disability simulation and an I2Audit (n = 7), with three participants having only participated in a disability simulation (n = 3), and two participants having only participated in an I2Audit (n = 2). Questions about the specific disability simulation or I2Audit the participant had participated in were not asked; however, several participants disclosed this information in their responses to other questions. Three participants described participating in a disability simulation meant to mimic speech impairment, and four participants stated the city of the I2Audit that they participated in. The disclosed cities had populations of 34 to 75 thousand people and were located in a rural state.



“It made me feel flawed”: Disability simulations ignore environmental barriers

The first theme that emerged surrounded the idea that disability simulations ignore environmental barriers. One participant noted, “Instead of learning about the social and environmental barriers experienced by people with disability and having that community provide solutions, the simulations just have us learn that it is harder to move around the world.” This participant highlights the stigma that people with disability face by people assuming that difficulties can be attributed to the individual, rather than access concerns. A second participant stated, “It [disability simulation] made me feel flawed. I just felt like I couldn’t do anything right.” Again, this participant draws attention to the individual stigma that one may experience, rather than considering broader, environmental barriers. A final participant described, “They [disability simulation] made it impossible to succeed. I think with time and practice I could learn to live with it [dyslexia], but it was so short that we all just felt annoyed.” This participant highlights the idea that a person can live a full life with environmental support but managing discrimination can be difficult without this support.



“A different mindset”: I2Audits provide a variety of perspectives

A second theme that emerged was that I2Audits offer a variety of perspectives. One participant noted, “[It is] very helpful to experience an area with a different mindset.” This quote describes that the participant was able to listen to and learn from someone else's perspective on the built environment of a space. This idea was corroborated by another participant who stated, “It allows all participants to have a voice and not be overshadowed.” In addition to highlighting shared perspectives, this quote underscores that each participant's knowledge is considered equally important. Another participant expressed, “I always learn a lot and gain a different perspective…It is good to hear a variety of perspectives.” This participant appears to have engaged in multiple I2Audits and has gained different knowledge with each experience. Finally, a participant said, “Everyone had a chance for their voices to be heard.” This quote draws attention to the idea that there is no expert in I2Audits, but rather, each perspective is considered valuable and meaningful.



“Instead of increasing my skill…it increased…fear”: Embarrassing vs. empowering

Participants who had participated in both disability simulations and I2Audits tended to describe the disability simulations as uncomfortable or embarrassing, while describing the I2Audits as empowering and helpful. For example, one participant noted, “An I2Audit includes people with disability to share their lived experience and influence change through their perspective. The disability simulations I have been a part of do not involve people with disability…There is little context put to these simulations and therefore sympathy, instead of empathy and partnerships, is developed. The I2 audit fosters the latter and gives the participants a new perspective and skills to make change. Therefore, systems change is more likely to occur on that specific project and in future projects.” This participant notes that disability simulations, while positive in their intentions, may lead to pity rather than empathy. A second participant described, “I used to think those [disability simulations] were good tools but since doing I2WALK [I2Audit] trainings where people with a variety of mobility, vision, or cognitive challenges are the actual leaders and can share their life experience and people can see how they need to navigate a flawed environment… I feel the I2WALK [I2Audit] audits are more powerful.” Again, this participant draws attention to the idea that while both disability simulations and I2Audits attempt to bring positive change for the disability community, the I2Audits do so in a way that empowers the disability community. A final participant stated, “The other simulation I was a part of required me to wear earplugs for a day and not talk. I was embarrassed to do so. I don't think I was embarrassed to have a “disability” but rather that I had to pretend to do so… Instead of increasing my skill to support people with disability, it increased sympathy and fear. I have never forgotten these experiences. At the time I didn't know why they felt wrong, but I am now glad to have the skills to include people with disability, to amplify their voices, and promote audits that increase individual, social, and environmental change in our communities.” This participant describes that disability simulations were uncomfortable, even if they were unsure why, and that learning how to be alongside people with disabilities, rather than in place of them, was an empowering experience.



“Tool for…community engagement”: Engaging with people with disability leads to meaningful interactions and environmental changes

The fourth and final theme that emerged was that engaging with people with disability led to meaningful interactions and changes in the built environment. I2Audits were described by participants as a “change agent,” and participants identified specific shifts in the infrastructure of their towns as a result of I2Audits. For example, one participant stated, “[City name's] wayfinding system was created from the I2Walk/Move audits [I2Audit], too. I use those signs weekly.” Another participant remarked, “The uptown [City name] Master Plan is an extension of many years of work inspired by walk audits. Many new bus stops and curb extensions have come from walk audits [I2Audits].” Another city's downtown master plan was also described as being informed by I2Audits. Finally, a participant remarked, “I think they [I2Audits] are a great tool for general community engagement, educating policymakers and staff, and engaging people with disabilities and learning from their life experiences for the betterment of all of us.” This final quote highlights that not only do I2Audits create awareness around disability, but they also lead to environmental changes and further the education of community members and leaders.




Discussion

People with disability experience stigmatization and decreased social participation that negatively impact both physical and mental health. Thus, efforts have been made to improve attitudes and understanding toward people with disability; however, some efforts that have been taken (e.g., disability simulations) have been found to be ineffective and possibly harmful. There is a need for interventions that improve attitudes toward people with disability, as well as interventions that may increase social participation and active community engagement. It has been suggested that interaction with people with disability may be more effective than disability simulations. Based on past research, Inclusive, Interdisciplinary Audits (I2Audits) sought to fill the gap in increasing interaction with people with disability in order to improve disability attitudes and understanding.

Overall, results suggested that participants found disability simulations to increase fear, frustration, and embarrassment. In contrast, participants found I2Audits to allow for sharing of perspectives, increased empathy, and learning from the experiences of people with disability. Participants identified multiple environmental changes that occurred as a result of I2Audits, including changes to bus stops, curb extensions, and wayfinding systems. Of importance, these changes occurred in rural communities. While previous research has documented the limited infrastructure changes of rural built environments (38), I2Audits led to meaningful improvements to the built environment in rural areas, increasing opportunities for physical and social engagement for people with disability in rural places.

It is common during I2Audit planning processes for new team members to suggest that traditional elements of disability simulations such as wheelchairs or blindfolds be added to the audit. It also is common for I2Audit participants to suggest adding disability simulations as follow up activities. These findings can support I2Audit teams to facilitate difficult conversations about negative experiences associated with traditional disability simulations, refocusing participants towards community changes that will better support people with disabilities.

Given the past research indicating ineffective and potentially problematic outcomes of disability simulations, combined with promising findings regarding I2Audits, communities should be encouraged to discontinue disability simulations and implement other interventions, such as I2Audits. A major difference between disability simulations and I2Audits is that I2Audits center the lived experiences of people with disability, while disability simulations mimic the experiences of people with disability; however, this mimicry does not lead to the desired outcomes of (1) increased recognition that there are layers of challenges in communities that limit and oppress people with disability; (2) increased engagement with people with disability and disability organizations; (3) prioritizing solutions developed in the disability community that, from a universal design perspective, can benefit all; and (4) valuing the lived experiences of people with disability and centering their subject matter expertise in community planning and decision-making. Allowing people with disability to lead the discussion on needed environmental and societal changes leads to improved outcomes and is in line with Participatory Action Research principles. Thus, interventions that prioritize having people with disability in leadership and decision-making roles will likely be more effective in meeting research and community goals.


Limitations, future research, and recommendations

The primary limitation of the present study was that this was a convenience sample and the use of online mechanisms to gather qualitative data. Though participants had information or direct experience with both interventions, participants varied in their exposures to the interventions. Additionally, while participants provided detailed responses, the researchers had many follow-up questions that could have been answered more fully through an interview process. Future studies using qualitative interviews would be useful to clarify the information obtained in the present study. Additional limitations of the study include the small sample size and the use of subjective data. Future research should use objective measures to assess for differences in empathy, stereotype beliefs, and attitudes towards people with disability when examining the effectiveness of I2Audits.

The present research can be used to inform future qualitative research measurement selection when comparing simulations and audits, where measures are appropriate and culturally sensitive. Future research could evaluate the short- and long-term impacts of disability simulations vs. I2Audits on rural community group composition and planning priorities. Findings suggest that disability simulations that do not center the lived experiences of people with disabilities are an outdated, and generally problematic, exercise. This observation needs to be taken into consideration for future applications of disability simulation models such as experiencing wheelchair basketball and adaptive sports. Educators and researchers should instead consider using alternative activities, such as I2Audits, that highlight listening to and learning from people with disabilities.



Contributions to the field

The present study seeks to fill a gap regarding the advantages and disadvantages of using disability simulations and Inclusive, Interdisciplinary Audits (I2Audits) in rural communities. While both aim to increase awareness towards barriers that people with disability face, findings suggest that disability simulations do not capture the experiences of people with disability and instead lead to embarrassment and discomfort and perpetuate stigmatization. On the other hand, I2Audits center the lived experiences of people with disability and lead to empowerment for people with disability and other community members. Additionally, I2Audits have led to positive built environment changes for people with disability in rural communities, creating additional opportunities for physical activity and social participation. These findings are particularly encouraging given past research noting the tendency to have limiting built environment features for people with disability in rural areas. Future research using objective data to compare outcomes between disability simulations and I2Audits in rural communities is needed.
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1The term people with disability (person first language) is used to reflect the current preferences of the disability community members with whom we engage on this work. Identity-first language is used in the positionality statements.
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Non-metro

Wormen

Working age (18-65 years)
White, non-Hispanic
Household income <$20,000
Married/Partnered
Sef-directed services

Paid family care provider
Count of disabilities

Health status
Observations

Adjusted R-Squared
F-Value

**p < 0.001.

0.200
0.075
0.192
0.027
0.132
-0.231
-0.354
0.261
-0.227
0371

SE

0.221
0.222
0.239
0.231
0.272
0.332
0334
0.207
0.085
0.118
96
0.26
4.37*

p-value

0.367
0.736
0.423
0.906
0.628
0.488
0.292
0.212
0.009
0.002

VIF

1.272
1.205
1.357
1.123
1.736
1.585
1.263
1.097
1271
1.506
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Model 1A

(n = 6575)
OR

Not biack, ot hispanic 0677
Education (Ref: no Ged)

High school graduate 0742
Some college or more 0545
Broken bone in last 10 years at age 40 1277
Ever unconscious by age 40 0.940
Any workplace injury by age 40 1214
Share of workiife in high exertion occupation at age 40 1123
Share of health insurance up to age 40 0.568
Rural residence at age 40 1.147
Constant 0545
Nagelkerke R? 0.043

sig
0.000

0.006
0.000
0.012
0613
0.005
0.361
0.000
0.140
0.000

Model 2 +
(n=1158)

OR

0.794

1.165
1.363
0.687
0.684
0.941
0.796
1.741
1.082
0311
0.033

sig
0.097

0.447
0.163
0.033
0.088
0.656
0.350
0.030
0.858
0.000

Model 30
(n=17588)

OR

0.809

0.623
0.456
1.697
1.423
1.453
0.900
0573
1.339
0214
0.045

AModel 1 predicts people who transitioned into disabilty - cid not report impaiment at age 40 but did report impairment at age 50 (1,196 out of 6,575 possible).
-+Model 2 predicts people who transitioned out of disabilty - reported impairment at age 40 but did not report impairment at age 50 (346 out of 1,158 possible).
OModel 3 predicts people with enduring disability - reported impairment at age 40 and age 50 (667 out of 7,588 possible).

sig
0.015

0.000
0.000
0.000
0.007
0.000
0511
0.000
0.008
0.000
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Women
Working age (18-65 years)
Married/partnered

White, non-hispanic

Household income $20,000 or less
Self-irected services

Paid family care provider

Disability

Deaf

Blind/Low vision
Memory/Concentration
Walking/Climbing stairs
Dressing/Bathing

Running errands

Count of disabilties (mean, 0-6)
Health status (mean, 1-6)
Satisfaction with services (mean, 1-6)

Satisfaction with community
participation (mean, 1-5)

Non-Metro

66%
55%
10%
78%
76%
96%
56%

16%
19%
43%
82%
66%
93%
3.08
248
396
265

Metro

62%
62%
18%
66%
66%
82%
54%

22%
22%
57%
80%
82%
50%
3.56
2.32
3.85
237

0.603
0.334
0.167
0.077
0.166
0.003
0.879

0.306
0614
0.064
0.707
0.025
0.028
0.010
0311
0259
0.263
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Non-metro

Wormen

Working age (18-65 years)
White, non-Hispanic
Household income <$20,000
Married/Partnered
Self-directed services
Paid family care provider
Count of disabilities
Health status
Observations

Adjusted R-Squared
F-Value

8 SE
0060 0.154
0231 0.156
0214 0163
0137 0159
0080 0.189
0586 0233
0002 0.142
-0028 0,083
0.269 0.234
0002 0142

88

0.06

154

p-value

0.696
0.143
0.194
0.3%0
0.672
0.014
0.990
0.662
0254
0.990

VIF

1.269
1.200
1311
1.137
1.648
1631
1.260

1.349
1.645
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Urban % Rural p
orM % or M

Female 51.1% 50.0% 0.300
Education-high school graduate 422% 50.1%
Education-some college of more 48.7% 36.8%
White-not hispanic 47.4% 65.2%
Alitte or a lot of difficulty climbing stairs (age 40) 13.2% 17.3%
Alittle or a lot of difficulty climbing stairs (age 50) 24.0% 28.0% 0,004
Broken bone in last 10 years (through age 40) 12.9% 14.9% 0,056
Ever unconscious (through age 40) 82% 102% 0022"
Any workplace injury (1988-2000) 32.1% 35.3% 0082*
Ever reported physical limitation restricts amount or type of work (through age 40) 432% 459% 0073
Mean share of work-life in high physical exertion occupations (through age 40) 233 321
Mean share of observations with health insurance (through age 40) 80.6 767

Analyses of age 40 outcomes include 8,451 observations. Analyses through age 50 include 7,588 observations.

‘p<0.05 " p <001, "p <0001
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Back problemms

Joint pairvirequent leg cramps/bursitis

Frequent trouble sleeping

Ever had arthritis or rheumatism

Indigestion/intestinal/gall bladder problems
Chest pain/pounding heart/other heart problems
Depression/excess worry/nervous problems

Diagnosed hypertension

Frequent headaches/dizzylfainting

Ulcer

Foot and leg problems

Diagnosed stoke

Kidney or bladder problems
Lameness/paralysis/polio

Diagnosed emotional/nervous problems

Severe tooth or gum trouble
Stomach or intestinal problems
Frequent colds/sinus/allergies
Diagnosed heart problems

Diagnosed chronic lung disease
Hardening of the arteries

Osteoporosis

Diagnosed congestive heart failure

Neuritis

Frequent urinary tract infections

Skin diseases

Ear, nose, or throat problems

Scarlet/theumatic fever, TB, jaundice, hepatitis

Diagnosed non-skin cancer
Thyroid trouble or goiter

Diagnosed diabetes

Eye trouble (not glasses)

Asthma

Anemia

Epilepsy o fits

High cholesterol
Low blood pressure

‘p <0.05 "p <0.01,

“p < 0.001

Urban %

239
14.2
165
1.2
8.7
5.4
12.7
16.7
105
25
195
08
45
11
73
6.1
52
239
28
28
0.3
09
03
05
21
27
6.1
16
21
37
55
52

53
11
108
53

Rural %

29.7
18.8
20
14.8
1.8
79
16.9
203
133
39
225
13
57
17
8.7
7.4
6.3
258
35
35
05
12
05
07
17
32
6.8

1.7
33

48
75
49
12
1.2
55

No
Disability %

20.4
10.1
12.2
8.1
74
4
98
14.8
85
19
14.1
05
34
05
53
5
39
21.9
19
1.7
03
05
0.1
03
16
24
49
13
1.6
31
41
38
59
4.1
08
9.8
46

139
14.4
38.2
a1
10
06
32
16
16
49
5.1
144
42
5.1
6.7
133
14.2
20.7
121

18.1
96
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Not black, not Hispanic
Education (Ref: no Ged)

High school graduate

Some college o more
Broken bone in last 10 years at age 40
Ever unconscious by age 40
Any workplace injury by age 40
Share of workifte in high exertion occupation at age 40
Share of health insurance up to age 40
Rural residence at age 40
Constant

Nagelkerke R2

—0.406

—0.445
-0.813
0.629
0.396
0.347
-0.15
-0.315
0315
-122

SE

0.069

0.100
0.113
0.084
0.104
0.067
0.125
0.119
0.087
0.134

0.000

0.000
0.000
0.000
0.000
0.000
0.233
0.008
0.000
0.000

OR

0.667

0.641
0.444
1.876
1.486
1.415
0.861
0.73
1371
0.322

Lower

0.683

0.627
0.355
1.691
1.212
1.24
0.673
0578
1.156

Upper

0.763

0.78
0.554
2213
1.822
1.615
1.101
0.922
1.626
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Overall Rural Urban Sig.

Unweighted sample 22,716 5544 (24.4%) 17,172 (75.6%)
Weighted sample 22,827,651 4,211,445 18,616,206
(18.4%) (81.6%)
Age (mean, range) 66,18-92  66,18-92 66, 18-92
Age category 0691
18-64 54.8% 55.5% 54.7%
65 and over 452% 44.5% 45.3%
Female 58.2% 51.4% 59.7%  <0.001
Race/ethnicity <0.001
White (non-Hispanic) 59.5% 80.9% 54.7%
Black (non-Hispanic) 19.3% 8.7% 21.7%
Asian (non-Hispanic) 23% 03% 27%
Mult/Other 46% 4.5% 47%
(non-Hispanic)
Hispanic (any race) 14.3% 56% 16.3%
Education <0.001
High school or less 50.4% 56.4% 49.1%
Some college 31.1% 29.7% 31.4%
Bachelor's degres or 18.5% 13.9% 19.5%
higher
Employed 12.4% 10.4% 129% 0,085
Household income =0.001
<§15,000 30.2% 24.7% 31.5%
$15,000-24,999 16.4% 20.9% 16.4%
$25,000-34,999 13.0% 13.0% 13.1%
$35,000-49,999 12.0% 13.0% 11.8%
$50,000-74,999 11.5% 14.5% 10.8%
$75,000 and higher 16.8% 18.9% 17.5%
Self-rated health 0.004
Excellent 26% 25% 26%
Very Good 9.8% 10.1% 98%
Good 28.8% 24.4% 20.8%
Fair 37.9% 40.1% 37.4%
Poor 20.8% 22.9% 20.4%
Uses assistive device 58.6% 59.3% 58.4% 0662
Lives alone 25.9% 18.0% 27.6% =<0.001
Gave up driving 27.8% 24.7% 28.5% 0.036
Atleast one household 80.2% 93.5% 77.1%  =0.001
vehicle

P-values reported for Chi-Square tests between rural and urban columns. Bold indicates
p-values < 0.05. Column totals may not sum precisely to 100% due to rounding.
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Home and community-based services

« 1935—The Social Security Act established formal funding streams for supports for people
with disabilties, primarily in institutional or group home settings®.

« 1950—Social Security Act Amendment mandated Medicaid payment go directly to nursing
hormes, rather than beneficiary®.

« 1956—Social Security Disabilty Insurance established to support low-income disabled
people?.

« 1961 —Community Health Services and Facilities Act?.

« 1962—President Kennedy formed a President’s Panel to address federal policies for people
with intellectual disabilties, including the need for workers to support and provide care for
these people®.

« 1963—President Kennedy asks Congress to address the mass institutionalization of people
with disabilties® and signed into law an act that created a national network of University
Centers for Excellence in Developmental Disabilties (UCEDDS), which support research,
service, and training related to disability®.

* 1970—Mandate for Medicaid to cover home-based care®.

« 1973—The Rehabiltation Act prohibited discrimination against disabled people in the pursuit
of employment and community participation by federally-funcied entities and established
nationwide centers for independent iving?.

« 1975—Social Security Act Amendment established first round of federal funding to
incentivize states to move from institutional to home-based care?.

« 1990—The Americans with Disabilties Act guaranteed disabled people equal opportunities
to employment, government services, and access to public buildings, including making
modifications to avoid discrimination based on disabilty status®.

* 1993—PAS were formally included in Medicaid regulations. States were explicitly allowed to
provide PAS outside of consumers homes®.

* 1999—The U.S. Supreme Court, in Omstead v. L.C., held that unjustiied segregation of
disabled people is unlawful discrimination under the Americans with Disabilities Act and that,
under some conditions, public entities must provide HCBS to people with disabilties®.

« 1999—Medicaid Manual Transmittal authorized adiditional assistance with instrumental
activities of daily iving, such as transportation services, and authorized some types of family
members to become paid providers of PAS®.

« 2001—The Real Choice Systems Change Grant Program was created through the Centers
for Medicare and Medicaid Services to help states transform their long-term services and
supports through awards to states to increase HOBS?.

« 2005—Safe, Accountable, Flexible, Efficient Transportation Equity Act: A Legacy for Users
provides for investment in and development of accessible transportation in rural areas, with
impacts on rural people with disabiliies and their service providers®.

« 2005—The Deficit Reduction Act created the Money Follows the Person Program in support
of state efforts to rebalance their LTSS systems by providing financial assistance to support
increased use of HCBS and reduction of institutional iving facilties®.

* 2014—Medicaid HOBS Final Rule defines requirements for person-centered planning and
adds protections for service recipients®.

* 2016—Medicaid Managed Care Final Rule required states to identify people with LTSS
needs and required managed LTSS plans to follow the requirements of Medicaid's
person-centered service planning®.

Home care workers’ rights

 1933—The Visiting Housekeeping Program was
established as part of The New Deal'.

« 1938—The Fair Labor Standards Act failed to include
86% of women, including home care workers, from
protections pertaining to wages and work hours'.

« 1961—Community Health Services and Facilties Act
was passed, funding non-profit agencies to provide
home-based PAS'.

« 1964 —Economic Opportunity Act authorized efforts to
increase workers’ wages’.

« 1966—Economic Opportunity Amendment  was
created to fund training for those of low income to
become trained home care paraprofessionals?.

« 1967 —Social Security Act Public Welfare Amendments
were passed with a Worker Incentive Program to train
housekeepers to aid older adults or individuals with
disabilties. However, these jobs paid lower wages than
did jobs for homemakers trained to aid in child care.

« 1974—Amendments were added to the Fair Labor
Standards Act, providing wage and hour protections
to domestic workers but not to home-based PAS
workers due to a “companionship” exemption.

 2014—The Harris v. Quinn court ruling held that
homecare workers experienced a violation in their first
amendment rights when forced to pay union dues’.

« 2015—Fair Labor Standards Act “companion
exclusion” was revised and protections were extended
to home care workers'.

This table includes major federal policies relevant to personal assistance services and home care workers' rights. Itis not a comprehensive policy review and does not include state policies.
HCBS, home and community-based services; LTSS, long-term services and supports; PAS, personal assistance services.

2Nieisen (37).
bAssociation of University Centers on Disabilties (38).
©Yusuf and Maher (39).

9Centers for Medicare and Medicaid Services (40).
®Paradiise and Muscumeci (41),

1Boris and Klein (17).

9Nittoli and Giloth (42).

hU.S. Senate Committee on Finance and U.S. House of Representatives Committee on Ways and Means (43).

1U.8. Department of Labor, Employment Standards, Administration, Wage, and Hour Division (21).
1U.8. Supreme Court (20).
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Socio-demographic

OR

Aged 18-64 (ref: aged 65+) 0593
Female (ref: male) 1.084
White, non-Hispanic 1.084
(ref: Non-White)

Education (ref: high school or less)
Some college 0.644
Bachelor’s degree or higher 0659

Socio-economic
Employed (ref: not employed) 0.433
HH income <$35K (ref: household 1.080
income $35 K+)

Health and function
Self-rated health (ref: poor)

Excellent 1.322

Very good 0595

Good 0505

Fair 0.644
Uses assistive device (ref: doesn’t 1.733
use)

Environmental
Lives alone (ref: doesn't live alone) 0847
Rural (fef: urban) 0740
Region (ref: south)

Northeast 1.048
Midwest 0917
West 1.133
Intercept 36.266

Bold indicates p-values < 0.05.
R 069.

95% ClI

0.505-0.696
0.922-1.275
0.909-1.293

0.534-0.777
0.5634-0.812

0.312-0.600
0.887-1.266

0.712-2.456
0.441-0.804
0.404-0.630
0.528-0.785
1.4656-2.050

0.698-1.029
0.606-0.906

0.812-1.338
0.730-1.152
0.940-1.365

sig.

<0.001
0.329
0.367

<0.001
<0.001

<0.001
0.522

0.377
<0.001
=<0.001
<0.001
<0.001

0.004
0.003

0.707

0.457

0.190
=<0.001

Nagelkerke pseudo R? = 0.112. McFadden’s pseudo
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Rural
Any trip 63.5%
Independent living trip 44.9%
Health trip 108%
Social trip 22%

Work trip (employed only) ~ 47.3%

Drivers, 18-64

Urban

67.4%
49.6%
11.4%
24.7%
43.6%

sig.

0.229
0.176
0.795
0.380
0.678

Rural

61.2%
46.4%
8.2%

23.4%
46.5%

Drivers, 65+

Urban

65.1%
50.7%
11.2%
28.2%
38.3%

0.164
0.154
0.062
0.086
0.398

Non-drivers, 18-64

Rural

46.1%
35.8%
18.7%
9.7%
16.8%

Urban

59.3%
40.8%
13.2%
22.4%
46%

sig.

0.030
0.405
0.237
<0.001
0.026

Non-drivers, 65+

Rural

34.9%
24.2%
9%
12.2%
2.7%

Urban

40.2%
27.7%
9.5%
13.3%
28.9%

P-values reported for Chi-Square tests between rural and urban columns. Bold indicates p-values < 0.05. Work trips include only respondents who were employed.

sig.

0.286
0.476
0.849
0.691
0.008
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“High” “Remaining” T P All counties

AI/AN counties AI/AN counties M [SD]
M[SD] M[SD]

AI/AN disability prevalence
Metropolitan 16435 210(192] 531 <0.001 209(190]
Micropolitan 16445 24.4(24.0) 680 <0001 23.9(233]
Non-Core 164(69] 24.4[298) 761 <0001 236 (284
White disability prevalence
Metropolitan 168 (36 14.8(43) 298 0,006 14943
Micropolitan 17.4 (4.6] 162[39] 1.59 0.118 163 [4.0]
Non-Core 169(57) 177147) 168 0,095 17.6[438)

igh counties are characteri

d as having general populations with at least 5% AI/ANs, whereas s less than 5% AI/ANs.

1 We used one-svay ANOVA and post-hoc amalyses o examine disability prevalence for AI/ANs and Whites across metropolitan, micropolitan, and non-<ore counties. isability prevalence
ificantly higher for AT/ANs living in non-core relative to metropolitan counties (p = 0.005) and micropolitan relative to metrop 0.008), but not for noncore compared

to micropolitan counties (p = 0.744). Disability prevalence was significantly higher for Whites living in noncore relative to micropolitan (p < 0.001) and noncore relative to metropolitan

(p < 0.001), and micropolitan relative to metropolitan (p < 0.001).

counties have populations
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Non-drivers, over 18 Non-drivers, over 18

Rural Urban Sig. Northeast Midwest South West Sig.
Passenger, personal vehicle 83.7% 47.8% =<0.001 30.3% 54.9% 64.3% 50.2% <0.001
Walk/roll 10.1% 32.8% <0.001 50.1% 28.5% 17.6% 33.0% <0.001
Public transportation 6.2% 28.0% <0.001 36.3% 23.6% 21.5% 23.3% 0.029
Taxi/rideshare 1.2% 3.4% 0.093 4.8% 0.8% 3.6% 3.3% 0.200
Driver, personal vehicle 1.4% 3.1% 0.116 3.2% 6.5% 1.9% 1.0% 0.043
Other 5.5% 5.7% 0.964 4.4% 2.7% 5.6% 9.9% 0.087

P-values reported for Chi-Square tests between columns. Bold indicates p-values < 0.05. In a subset of cases, some individuals reported “having given up dfiving,” but still drove on
their travel diary day.
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OR p-value 95% CI

Geographic region (ref. = metropolitan)

Non-core 215 0.001 137 337
Micropolitan 156 0011 111 220
Age (Years) 103 <0.001 102 104
Gender (ref. = female)

Male 143 0.002 114 181
Other (non-binary) 021 0011 006 070
Race/Ethnicity (ref. = white, non-Hispanic)

African American 072 0.239 0.41 1.25
Hispanic 106 0858 055 204
Multi-Racial 089 0610 058 138
Other Race 149 0.159 0.85 2.61

Education (ref. = 4-year college)

High school or less 142 0077 096 209
Some college 0.90 0454 068 119
Graduate school 0.84 0250 062 113

Marital status (ref. = never married)

Currently married 087 0300 0.66 L14
Living with unmarried partner 112 0561 076 1.65
Divorced / widowed / separated 090 0.563 063 128
Houschold income (ref. = 400% FPL or more)

<138% FPL 0.65 0.011 047 091
138%-249% FPL 075 0.086 054 1.04
250%-399% FPL 126 0.153 092 173

Functional disability type

Hearing only 129 0348 076 221
Vision only 200 0010 118 341
Cognitive only 027 <0.001 020 037
Ambulatory only 137 0.041 101 185
Self-care only 071 0201 042 120
Independent living only 086 0344 0.62 118
Multiple disabilities only 063 0.002 047 084

Boldface indicates p-values < 0.05.
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Age (mean years)
Gender

Male

Female

Other (Non-binary)
Race/Ethnicity
White non-hispanic
African American
Hispanic
Multi-Racial

Other Race
Educational attainment
High school or less
Some college

4-year college
Graduate education
Marital status
Currently married
Living with partner
Divorced/widowed
Never married
Income level*

less than 138% FPL
1389%-249% FPL
250%-399% FPL
400% EPL or more
Functional disability type™*
Hearing only
Vision only
Cognitive only
Ambulatory only
Self-care only

Independent living only

Multiple disabilities

ry indicators from 6 categori

Non-core
(N =136)

413

39.0%
58.8%
22%

83.0%
3.0%
22%
5.9%
5.9%

23.0%

43.0%

267%
7.4%

36.1%
113%
14.3%
38.4%

49.6%
24.1%
14.3%
12.0%

15%
37%
324%
18.4%
14%
265%
243%

Micropolitan
(N =240)

24

317%
67.5%
0.8%

87.3%
25%
04%
68%
3.0%

18.8%
192%
213%
10.8%

359%
13.9%
15.6%
34.6%

132%
263%
14.8%
15.7%.

3.3%
3.3%
27.5%
21.8%
29%
19.6%
28.0%

in the American Community Survey.

Metropolitan
(N =1,785)

416

32.6%
64.0%
3.4%

79.7%
5.3%
3.4%
67%
4.8%

11.9%
36.4%
27.7%
24.0%

343%
10.4%
14.1%
413%

35.1%
22.0%
19.5%
23.4%

4.0%
42%
269%
17.8%
14%
18.7%
27.9%

Full sample
(N =2,161)

417

327%
64.1%
3.0%

80.7%
4.8%
3.1%
6.6%
47%

13.3%
383%
269%
215%

34.6%
10.8%
143%
40.3%

37.0%
226%
18.6%
219%

3.8%
4.1%
27.3%
18.3%
42%
19.3%
27.7%
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In the last 12 months have Non-core Micropolitan Metropolitan Chi-square
you been able to...? (N =136) (N =240) (N =1,785) p-value

Seea doctor

Yes 813 85.1 839 0571
No 13.1 129 12.8

Did not need to see a doctor 56 20 33

See aspecialist

Yes 76.1 704 75.1 0378
No 119 122 126

Did not need to see a specialist ns 173 122

Get needed preseriptions

Yes 774 805 72 0803
No 16.0 15.1 17.6

Did not need prescriptions 66 44 52

Get dental services

Yes 50.0* 55.2°* 60.6" 0.008
No 2 307 304

Did not need dental services 17.9° 14,190 9.0°

Get counseling or mental health services

Yes 343 389 450 0.024
No 1900 176" 203

Did not need mental health 467 43.5% 34.8°

services

ach subscript letter (a, b) denotes a subset of 3 category population dens
Boldface indicates p-values < 0.05.

ty categories whose column proportions do not differ significantly from each other at a 0.05 level.
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OR

Geographic region (ref = metropolitan)

Non-core
Micropolitan

Age (Years)

Gender (ref. = female)
Male

Other (non-binary)

189
158
098

207
130

Race/Ethnicity (ref. = white, non-Hispanic)

African American
Hispanic

Multi-Racial

Other Race

Education (ref. = 4-year college)
High school or less

Some college

Graduate school

Marital status (ref. = never married)

Currently married

iving with unmarried partner

Divorced / widowed / separated

Household income (ref. = 400% FPL or more)

<138% FPL
138%-249% FPL
250%-399% FPL
Functional disability type
Hearing only

Vision only

Cognitive only
Ambulatory only

Self-care only
Independent living only

Multiple disabilities only

Boldface indicates p-values < 0.05.

0.63
038
076
137

132
107
070

112
0.80
123

211
193
141

077
127
101
222
036
102
076

p-value

0.028
0.059
0.044

<0.001
0.636

0316
0.190
0452
0418

0315
0752
0.196

0593
0.485
0458

0.007
0.020
0250

0.596
0561
0.961
<0.001
0.062
0.940
0278

95% CI
107 333
098 253
097 1.00
147 292
044 384
026 154
0.09 161
037 156
064 291
077 226
071 162
040 120
073 172
043 150
071 212
122 362
L1l 335
079 253
029 202
056 287
067 152
143 344
0.13 1.05
0.66 158
046 125
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Terms used

Public Participation

Rule of Proportional Participation

Pathyway of Travel

idewalk Segment
Curb (Cut) Connector

Building Entryway

Doorway
Pathway Access Score
Building Access Score
Index of Building Access

Combined Access Score

Temporary Obstacle

Right of Way Obstruction

Permanent Barrier
Access Risk

Access Failure
Threat Access Ratio
Access Island
Access Barren
Access Desert

Rural Access Penalty

Definition

Presence of an individual in an open public space

The ideas that the proportion of people who use mobility devices present at any time in a given place ought to be proportionate to
their prevalence in the population as a whole; environmental factors should explain deviations from this proportion

A line between two points that a person might follow to get from one end to the other

‘That portion of a pathway from the edge of an intersecting motor way to the next intersecting motorway

A short ramp cutting through a curb or built up to it

Any access point to a building or portion of a building or facility used for the purpose of entering. An entrance includes the
approach walk, the vertical access leading to the entrance platform, the entrance platform itself, and vestibule if provided, the entry
door or gate, and the hardware of the entry door or gate

The entry door or gate, and the hardware of the entry door or gate

‘The percentage of combined sidewalk and curb ramp ratings

‘The percentage of combined entry and doorway ratings

‘The proportion of buildings which the entry and the doorway each receive an Access Rating of at least *1”

‘The percentage of the total possible points of all access ratings, including curb cuts, sidewalk segments, building entries, and
building doorways

Obstructions to the path of travel that could be moved, such as a utility truck parked on a sidewalk to repair an overhead wire

‘The permanent installation of a fixed object (¢.g. fire hydrant) in a curb cut or sidewalk so that it blocks the passage along a path of
travel

A barrier in the path of travel that cannot be moved without significant effort, such as a utility pole placed in a curb cut

A feature of the pathway puts an individual at risk (¢.g., forces one into traffic) to navigate a barrier and continue on the pathway
A barrier blocks progress alonga Pathway of Travel (i.e, inaccessible)

‘The inverse of the proportion of Access Risks and Failures to the total opportunities for passage.

Areas where there is good pathway and building access, but it comes to an abrupt end

An area in which both Pathway and Building Access Scores fall below 40%

Areas in which the Pathway Access Score exceeds 80% but the Building Access Scores fall below 40%

‘The discrepancy in accessibility found between urban and rural areas; cities above and below 50,000 population; and then above and
below 10,000






