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Abstract

Disability rates are higher in rural than in urban areas of the United States, raising the question:
do residential preferences and selective migration of people with disabilities play a role in higher
rural disability rates? Utilising concepts of environmental fit from the disability literature and
ideas from classic, residential preference, and household migration studies, we examine the
2011-2015 American Community Survey Public Use Microdata Sample to understand whether
migration contributes to higher rural disability. Results show only slightly different propensities
to stay in rural than in urban areas and similar destination choices of people with or without
disability, suggesting that migration does little to explain higher rates of rural disability. However,
we detect noteworthy differences in age migration schedules for persons with disability, persons
without disability in households with disability, and persons without disability in households
without disability. Disability emerges as a relevant, although underresearched, dimension in
household migration research.
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1| THE RESEARCH PROBLEM

Spatial patterns of disability in the United States are uneven. Specifically, rates of disability
are higher in rural than in urban United States and higher in the South than the North,

an uneven pattern that holds even when age and racial distributions are considered (He &
Larsen, 2014; von Reichert, Greiman, & Myers, 2014). Reasons for the irregular distribution
of disabilities are not well understood. Evidence to date illustrates that occupational, social,
and environmental factors (Seekins et al., 2011), service access (Maart & Jelsma, 2014;
Mahmoudi & Meade, 2015), and policy decisions (Montez, Hayward, & Wolf, 2017) all
contribute to the prevalence of disability itself but do not explain why these elements are
related to observed regional and rural-urban differences in the distribution of disability.
Rural-urban disability differences are not unique to the United States and have been
observed elsewhere. As one example, Beatty and Fothergill (2005) attributed regional
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differences in health and disability records in United Kingdom to labour market conditions
and occupational mix, the skill set of individuals, and prominent differences in the structure
of programmes for unemploymentversus sickness and disability in the United Kingdom.

Uneven spatial patterns and clusters are common among social groups, and migration is a
force contributing to the patterns. Migration alters both the size and composition of origin
and destination populations as different populations seek out different destinations. For
example, selective migration of youth out of rural places towards urban environments makes
for relatively youthful urban and older rural populations (Brooks, Lee, Berry, & Toney,
2011; Rogers, 2016). Families seek out suburban areas and medium-sized and smaller cities,
whereas empty nesters and retirees are often drawn towards amenity destinations with a
slower pace of life and more rural feel, as well as proximity to family (Johnson, Winkler,

& Rogers, 2013; Plane & Jurjevich, 2009). Life course and age-dependent place preferences
associated with selective migration lead to regional differences in age composition. In
essence, age, but also race and ethnicity, is unevenly distributed, largely based on differential
migration patterns of these groups.

Given the uneven distribution of persons with disabilities, could those patterns be a result
of migration? Do residential preferences and selective migration of people with (or without)
disabilities play a larger role in higher rates of disability in rural and southern places as
opposed to more urban ones? Specifically, (a) do people with disabilities tend to remain

in more rural areas, whereas those without disabilities leave, resulting in a disproportionate
rate of disabilities in rural regions? (b) Or do people with disabilities move down the urban
hierarchy from more urban origins towards more rural destinations, whereas people without
disability move away from rural places towards cities?

The purpose of this paper is to examine the role that migration in the United States

might play in rural-urban disparities in disability rates. The study includes analysing (a)
propensities to stay and (b) directionality in migration. We will draw on the 2011-2015
Public Use Microdata Sample (PUMS) of the American Community Survey (ACS; U.S.
Census Bureau, 2017), which includes six disability-related questions: four questions about
impairment (hearing, vision, ambulatory, and cognitive) and two questions about activity
limitations (selfcare and independent living).

We provide context for the potential relationship between disability and migration and
explore concepts in the migration and related literature that may explain the higher rates
of rural disability. Section 3 of the paper elaborates on the ACS data used, the approach
developed for capturing rural-urban dimensions, and procedures employed to answer the
research questions. Section 4 offers descriptions on disability and migration and sheds
light on propensities to move or stay and migration directionality (up or down the urban
hierarchy) of people with or without disability.
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2| CONTEXT FOR DISABILITY AND MIGRATION

2.1 | Disability context
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The World Health Organisation (WHO) defines disability as “an umbrella term, covering
impairments, activity limitations, and participation restrictions. An impairment is a problem
in body function or structure; an activity limitation is a difficulty encountered by an
individual in executing a task or action; while a participation restriction is a problem
experienced by an individual in involvement in life situations” (WHO, 2001). The definition
includes individual, environmental, and societal dimensions and builds on the environmental
or environment—society model of disability that incorporates Nagi’s (1965) concern for
functional limitations and the social aspects of disability. These models specify that
disability is associated with differential capacity to carry out socially defined roles or
activities as well as physical abilities (Freedman, Martin, & Schoeni, 2004). Note that
disability and health are not the same, with health referring to physical, mental, and social
well-being, not merely the absence of disease (WHO, 2001), whereas disability refers to
actual limitations of activities. Although related, health issues may lead to disability, but
ill-health is not the equivalent of disability.

ACS disability data are based on self-reports and, as such, can alter with time and
circumstances (Ward, Myers, Wong, & Ravesloot, 2017). By implication, self-reported
impairments and activity limitations are associated with the environmental and societal
context in which people reside (Seekins et al., 2011). Models of disability suggest that
some places are better suited, more amenable, and more inclusive to those with disabilities,
whereas other places are poorer fits, less amenable, and more disabling (Jackson, 2018).

In other words, in some places, disability may disappear if the place better accommodates
persons with different abilities.

Given that disability information from the ACS is self-reported, environments that are

not amenable to impairments may result in higher self-reported disability rates. The
environment may include the physical area and built infrastructure, institutions and policies,
and social and familial context or other supports (Mathews & Seekins, 1987). As an example
of physical and environmental issues, curbs and stairs are challenging for people with
ambulatory impairments making it difficult for them to access public and private buildings
and spaces. Such unsupportive physical environments may contribute to or heighten the
experience of impairment, showing up in higher rates of self-reported disability. Similarly,

if there are disability support centers or if the individual’s family is able to provide a

high level of support, the experience of impairment may be lessened. Higher prevalence

of self-reported disability may therefore stem from an unsupportive environment, whereas
low self-reported disability may be found in environments amenable to impairments. In
aggregate, the interaction of the individual with the environment, as a result of individual
perceptions, may result in either relatively high or relatively low regional disability rates.
Table 1 synthesises our understanding of this and subsequent lines of reasoning on disability,
environment, and migration.

Environmental fit may also be connected to migration: Amenable and supportive
environments and places could be appealing to persons with disabilities who therefore may
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seek to live in such locations. Consequently, persons with disability may be more inclined

to stay in amenable places for the good environmental fit and less inclined to move away.
Additionally, supportive environments may attract people with disabilities to such places and
lead to in-migration. Poorly fitting, less amenable environments, on the other hand, may lead
to low propensities to stay and high propensities to leave. People with disabilities may not be
drawn to such places, which would show up in low in-migration rates. Migration behaviour,
specifically propensities to stay in a place or propensities to move towards a different place,
could be a response to environmental fit (Table 1).

For rural areas, disability rates may be higher as a response to greater barriers and poorer
environmental fit leading to more self-reported disability. Alternatively, rural communities
offering a better environmental fit may be more appealing to persons with impairments and
activity limitations. Persons with disability may seek out rural areas with a better fit by
opting to stay there (versus move away) or move there. Both would lead to higher shares of
persons with disability.

Migration context

2.2.1| Classic migration frameworks—Several classic models in migration research
align with the concept of ecological fit in disability research and might provide a rationale
for the uneven distribution and clustering of persons with disability. In Lee’s (1966) model,
individuals leave an origin if there is a push or negative condition at origin, and they seek
out a destination if there is a pull or positive condition to that destination. What counts as

a push or pull depends on the individual, so that a migration from one area to another is
typically undertaken if the migrant has a good reason for moving but also if the barriers to
migration are low enough to make a move possible. Much research focuses on how push
and pull factors and barriers change with age and life course transitions (Castles, de Haas, &
Miller, 2009; Hagen-Zanker, 2008; King, 2012; Massey et al., 1994).

Litwak and Longino (1987) developmental model of elderly migration builds on the
push—pull idea, focusing on both age and life course. Although their attention is on the
relationship between age and health, not disability, the research suggests a link between
disability and migration because they posit that as individuals age, push and pull factors
become increasingly specific. For older persons, there is often a move towards a retirement
destination, followed by a move towards family and caretaking as individuals begin to
encounter health issues and disability. The developmental model specifically incorporates
the idea that migration may be about moving towards family, support, and care, explicitly
linking migration to age-related disability.

The developmental model complements Sjaastad’s (1962) classic view that people “invest”
in the cost of a move if they expect a “return” or benefit from moving. The costs of
migration include the physical and logistical effort, the monetary expense, stresses, and

the social cost of moving away from social networks (friends and family), which can also
be thought of as barriers to a move. The costs and returns to migration vary by age and

life course stage, with young people having relatively lower costs because they have fewer
possessions, often live in rental housing, and experience higher returns to the move, such as
long-term improvements in career prospects and time to develop new social ties.
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For persons with disability, the disability itself could be a barrier to migration because

one would expect costs and stresses of a move to be relatively high. Yet a cost/benefit
analysis suggests that the benefits to migration must be considerable for a move to occur.
And, following Litwak and Longino (1987), migration would only logically happen as part
of a developmental sequence, occurring as individuals change residences in response to
either increasing levels of disability and/or need for support. Indeed, we expect the costs of
migration to be higher for persons with disabilities, especially if they have developed ties
and support networks within the home community and have found ways to accommodate
the disability. In other words, if persons with disability overcome migration barriers and do
move, they are likely motivated by great needs and high expected benefits.

Findley (1988) connects the concept of migration sequences to disability, hypothesising that
those without disability can move more or less at will resulting in greater propensities

to move than those with disability. However, increasing age, time since the disability
occurred, or even time at originating place of residence will result in persons with significant
limitations being more likely to migrate than those with less severe challenges if the move

is to obtain necessary care or to move to an environment that they perceive as a better fit
(Atchley & Miller, 1983; Gober & Zonn, 1983; Longino, 1981: Meyer & Speare, 1985).
Although migration barriers rise with compromised ability, people with disability may be
able to move even in the presence of these barriers, if there are disadvantages to the current
locale.

2.2.2| Health migration literature—Although disability and health are not the same,
various authors link the two, and health-related migration research provides a lens through
which to consider aspects of disability migration. For example, Darlington, Norman, and
Gould (2015) note that one aspect of migration is who moves and does not move arguing
that health-related factors can influence both. Focusing specifically on the United Kingdom,
they remark that “social and/or spatial health inequalities included debate on the relative
merits of ‘compositional’ and ‘contextual’ explanations” for spatial differences (Darlington
et al., 2015, p. 5) referring to Smith and Easterlow’s characterisation of spatial differences
in health as a “tale of risky places” (2005, p. 174). Smith and Easterlow describe some
places as more conducive to those with ill health and others less conducive or more likely
to produce ill-health. Others (e.g., Maheswaran et al., 2014) show that internal migration

in Sheffield is responsive to the presence of care homes or residential spaces. On the other
hand, Tunstall, Pearce, Shortt, and Mitchell (2015) found that moves between environments
that exhibit different levels of multiple physical barriers were rare and not associated with
rates of poor health in the most deprived areas.

Other studies describe a salmon bias: Those who are healthier are more likely to

migrate than those who are not, as illustrated in China (Lu & Qin, 2014), England and
Scotland(Wallace&Kulu,2013),and the United States (Turra & Elo, 2008). At the same time,
those who become less healthy at place of destination may be more likely to return migrate
(Lu & Qin, 2014; Turra& Elo, 2008; Wallace& Kulu,2013).

In the above cases, the effect of health on migration is not greater than the effect of
other individual level characteristics of migrants, like socio-economic status, age, or other
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factors that influence migration. Specifically, evidence suggests that those who migrate
live in less conducive environments and develop disability postmigration, and possibly

as a result of living in a less healthy place. Indeed, although the health of individuals

and communities may be influenced by migration, it is also possible that the health of
individuals and communities may stimulate migration. Popham and Boyle (2011) as well
as Norman, Boyle, Exeter, Feng, and Popham (2011) specify that both places of origin and
destination are changed by migrants and change migrants. However, it is not necessarily
clear whether migration results in lesser health or whether changed socio-economic status
and residence in the destination result in poorer individual level outcomes later in life.
Studies in both the British Isles and the United States have shown that moves to similar

or less deprived neighborhoods are more likely among healthier migrants, whereas moves
to more deprived areas tend to be associated with poorer health (Norman, Boyle, & Rees,
2005; Tampubolon, 2012; Tunstall, Mitchell, Pearce, & Shortt, 2014). Given that residential
preference is incorporated into moves through different residential economic context as
well as rural or urban preferences, the nature of the place of origin or destination becomes
increasingly relevant.

2.2.3| Residential preferences and selective migration—Research on residential
preferences is closely tied to selective migration (DeJong, 1977; Fuguitt & Zuiches,

1975; Plane & Jurjevich, 2009). Research frequently focuses on life course stage and age
selectivity relative to preferences, but there is also work on race selectivity in migration
(e.g., return migration of Blacks to the South; Cromartie & Stack, 1989; McHugh, 1987) or
occupational differences in selecting migration destinations (Burd, 2012; Florida, 2002).

DeJong (1977) comments that selective migration is a result of differential urban—rural
preferences of different age groups or life course stages. Just as the selective out-migration
of rural youth to urban centers leads to higher concentrations of young in urban places,

the aging in place of older cohorts or the in-migration of people in a later stage of their

life course contributes to high concentrations of older cohorts in rural places. People with
disabilities may have similar preferences for rural areas if the place offers better fitting
environments. As a result, preferences for and selective migration favouring rural areas
would contribute to higher rural disability rates. One could also argue the reverse: that more
urban places would be preferred by people with disability and exert a pull on them given the
broader range of services that urban areas offer, especially medical, rehabilitation, and social
services and other urban-style amenities. If so, the propensity of persons with disability to
stay in rural areas would be low and in-migration to urban locales would be relatively high.
If this urban-focused hypothesis stands up, higher rural disability rates would result from
factors other than migration.

2.2.4| Household migration—Of course, since DaVanzo’s (1976) and Mincer’s
(1978) work on family migration, migration decisions have been recognised as made at

the household level, not so much the individual level (Cooke, 2008; Withers & Clark, 2006).
Individual migrants may be less independent actors and more “tied” to their household’s
decision to move, resulting in the expected benefits of a move to accrue to the household,
not the individual.
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2.3

3|
3.1

3.2

Households are influenced by a variety of factors. Households may migrate to pursue
employment options for one partner who is tied to others, such as a “trailing” spouse
(Bielby & Bielby, 1992; Lichter, 1980). At the same time, local ties to work and family
strongly decrease the likelihood of migrating for couples who both work, although the
effect is stronger for women than for men (Mulder & Malmberg, 2014). By implication,
when contrasting migration decisions of persons with or without disability, research

must recognise that there are households that include persons without disability who

live in households with persons who experience disability. The migration decision of the
household, or of the person with disability (or without), may be dependent on someone else
in the household. That is, how disability affects household migration decisions is currently
unknown. What is known is that household migration is complex and influenced by
relationships within households (Cooke, 2008). This implies that households with disability
likely undergo particular decision processes and should not be grouped with households
without disability.

Summarising migration and disability interactions

Migration decision-making models assume that those who move, whether disabled or not,
have the know-how, resources, and agency to move towards places that fit their preferences.
Whether this is true for persons with disability is unclear. Research on the socio-economics
of migration shows that marginalised populations have limited geographic mobility, in part
due to limited information about destinations, the cost of a move, and a variety of associated
barriers (e.g., Erickson, Call, & Brown, 2012). For persons with disability, we expect
barriers to migration to be high, which would translate into high propensities to stay and
low propensities to migrate. However, if they do move, there must be a significant push of
the origin and a strong pull of the destination. Migration is likely a result of the interplay
between disability, residential preferences, and environmental fit. The research presented
here seeks to establish whether there are disability-related differences in propensities to stay
in place, and for those who move, in the direction of migration, whether up or down the
urban hierarchy, based on residential preferences and selective migration that favours rural
places.

METHOD
The data

The data utilised herein are extracted from the 2011-2015 ACS PUMS, a 5-year PUMS

of the ACS (U.S. Census Bureau, 2017). The ACS is an annual cross-sectional survey
covering a broad range of topics about the demographic characteristics of the population and
households in the United States. The 5-year estimates from the ACS are period estimates
that represent data collected over a period of 5 years with data available for all geographic
areas of the United States and consist of over 15 million cases (excluding Puerto Rico).

Disability measures

The ACS contains six disability-related questions, four of which ask about impairments
related to hearing, vision, movement (ambulatory), and cognition. Two questions ask about
activity limitations regarding self-care and independent living. People who self-identify

Popul Space Place. Author manuscript; available in PMC 2021 March 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

von Reichert and Berry Page 8

3.3

3.4|

as experiencing one or several impairments and/or activity limitations are considered to
experience disability. Disability is shown as a binary variable of person records: persons
with disability and persons without disability.

To account for household context in migration (Mincer, 1978), we separated persons without
disability into two groups according to the disability status of other household members

they live with: (a) persons without disability who share the household with at least one

other person with disability and (b) persons without disability in households without any
person with disability. Context is derived by linking household and person data. If there is a
disability-migration nexus, as well as tied migration at the household level, we would expect
differentials in the migration behaviour of persons without disability in a household with a
disabled person. As is, household members face impacts and concerns for disability through
the impairments and limitations of another household member, an experience that may affect
people in numerous ways, including migration behaviour. Thus, we report on three groups:
those with disability, those without disability in households without disability, and those
without disability in households with disability.

PUMS geographies: PUMAs and MIGPUMASs

ACS PUMS is available for Public Use Microdata Areas (PUMAS). To protect
confidentiality of respondents, PUMAS have a minimum population of 100,000. PUMAS
in metropolitan areas may consist of one or a cluster of census tracts but, in more sparsely
settled areas, are typically made up of multiple counties. ACS PUMS releases data for
MIGPUMAS to indicate the prior residence, information which is used to identify whether
or not people migrated.

The building blocks of MIGPUMAS are counties, and often, MIGPUMAs are identical

to PUMASs. In larger metropolitan areas, however, multiple subcounty level PUMASs are
aggregated to become single county-level MIGPUMAS. For 2010, there are over 2,300
PUMA s and just under 1,000 MIGPUMAs. Figure 1 below depicts a map of MIGPUMASs
and their disability rates.

Many PUMAS and MIGPUMAs cover multiple counties that may include more urban and
more rural counties. The large geographic resolution, which cannot be more finely scaled
when using public microdata, is a limiting factor in the rural-urban component in this
analysis. 2011-2015 ACS PUMS data are released for dual Census Geographies: 2011
data are based on 2000 Census Geographies, and 2012—-2015 data are for 2010 Census
Geographies. For analysis of migration on a rural-urban spectrum, we use MIGPUMASs
based on 2010 Census Geographies with 2012-2015 data.l

Rural-urban scale

To examine whether high rural disability rates stem from disabled persons’ higher
propensity to stay in rural places or from an inclination to move down the urban hierarchy

1Disability summary data are publicly available at relatively fine geographic scales allowing for neighbourhood-level analysis.
Migration summary data exist for counties. However, research linking disability and migration requires microdata, which, for privacy
reasons, are limited in the PUMS to larger MIGPUMA:s.

Popul Space Place. Author manuscript; available in PMC 2021 March 23.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

von Reichert and Berry Page 9

from more urban towards more rural settings, a measure of rurality and urbanity is needed.
Though rural and urban are often thought of as a dichotomy, social, political, and economic
factors shape rural and urban populations and areas in complex ways (Lichter & Ziliak,
2017). Consequently, rural and urban are better measured on a continuum (Lichter & Ziliak,
2017; Waldorf, 2006) from the most isolated rural areas to the most urban areas, with
intermediate spaces aligned on that continuum. A widely used rural-urban classification

is based on the set of county-level Rural-urban Continuum Codes (also known as Beale
Codes) developed by the Economic Research Service (2013). As MIGPUMAS are made

up of counties, we developed a rural-urban continuous scale of MIGPUMASs by averaging
county Beale Codes using county populations as weights. The minimum score (1) refers

to large metropolitan areas,? whereas the maximum (9) refers to highly rural areas. For
MIGPUMASs, the largest observed value of the rural-urban weighted scale was just under
8.3. Table 2 shows Beale Codes for counties (ERS, 2013) and the rural-urban classification
for 2010 MIGPUMA s that we developed, both as a continuous scale and as classes. The
table also includes the number of counties and MIGPUMA S in each class, plus population
and disability rates. Our approximation of MIGPUMA rural-urban classes derived from
county Beale Codes, although not perfect, appears to reasonably capture population sizes
and disability rates along the rural-urban continuum. Table 2 shows the clear increase in
disability rates with increasing degrees of rurality, whether rural-urban is based on Beale
Codes for counties or for MIGPUMAs.

3.5| Migration measures

The migration question in the ACS asks whether respondents lived in the same house
(nonmovers), in a different house outside the United States (movers from abroad) or

in a different house in the United States or Puerto Rico. Children under age one are
excluded. Based on the MIGPUMA code for previous residence, movers within the United
States are identified and separated into movers within the same MIGPUMA (intra) and
movers to different MIGPUMAS (inter). Inter-MIGPUMA movers account for 5.2% of

the population, with intra-MIGPUMA movers and nonmovers making up 9% and 84%,
respectively. Children under one (1.2%) and migrants from abroad (0.6%) make up the
remainder. Although inter-MIGPUMA migrants represent a small portion of the population,
they are a sizeable group, with nearly 800,000 sample observations for 2011-2015 and
640,000 for 2012—2015, representing a 2011-2015 population of over 16 million people.
The 2012-2015 observations of inter-MIGPUMA migrants are the basis of our analysis of
migration propensities and directionality of migration, using the MIGPUMASs based on 2010
Census Geographies.

3.6 | Research focus and procedures

Section 4 begins with a description of the extent of disability and rural-urban differences

in disability rates. A research focus on rural-urban disability and migration is only
meaningful once it has been established that other factors associated with disability, namely,
demographic and socio-economic attributes of the individual and ecological/regional

2Beale codes are based on counties, and so, properly, are best referred to as metropolitan or nonmetropolitan (metro/nonmetro), not
urban or rural. However, most authors use metro/nonmetro and urban/rural interchangeably.
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conditions in which people reside, are not the sole drivers of observed disability patterns.
To that end, we use binary logistic regression with presence or absence of disability as
dependent variable and rural-urban class as explanatory variable while including individual
and ecological control variables. If rural-urban differences in disability remain after
controlling for other factors associated with disability, then there is merit in proceeding
with an analysis of rural-urban migration and disability.

ACS microdata show persons as members of a household. This characterisation allows the
identification of household context in which people with or without disability live. We use
household information to describe the age-specific migration of three disability groups:
persons with disability, persons without disability in households with disability, and persons
without disability in households without disability. These descriptions provide insight on
similarities and differences in migration propensities for the three groups.

To test whether persons with disability have different propensities than others to stay in more
rural rather than in urban areas, we use logistic regression. Greater propensities to stay in
more rural areas would lend support to the hypothesis of a better environmental fit of rural
areas and/or residential preferences favouring more rural places.

For people who do move, the direction of their move up or down the urban hierarchy would
also influence rural-urban patterns of disability: (a) if moves of persons with disability are
directed towards more rural areas and (b) if moves of persons without disability are mainly
directed up the urban hierarchy from more rural towards more urban areas. Ordinary least
squares regression is used to examine the directionalities in migration based on differences
in rural-urban continuum scores of origins and destinations. Moves directed down the urban
hierarchy, from more urban towards more rural areas, could attest to greater preferences for
and potentially better fit of more rural, less urban areas for persons experiencing disability.

4| FINDINGS

41| Overview

Based on the 2011-2015 PUMS of the ACS (2011-2015 PUMS ACS), 40.8 million
Americans or nearly 13% of the population have some level of disability,3 most living in
households and just under 1% of that population living in group quarters. By differentiating
persons without disability into those (a) living in households with a person(s) experiencing
disability and (b) in households without persons experiencing disability, ACS microdata can
be used to shed additional light on the extent of disability. In addition to over 40 million
persons who experience impairments and activity limitations of their own, there are another
40 million persons without disability of their own who experience the disability of another
member(s) of the household. The disability experience consequently affects a much greater
share of the population (25%) when taking household composition into account.

ACS PUMS data clearly show the rural-urban dimension of disability (as shown in Tables 2
and 3). A breakdown of disability rates on the urban—rural scale shows that disability rates in

3The SIPP, with its broader range of questions, concludes there were over 56 million persons with disabilities in 2010 (Brault, 2012).
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large metropolitan areas (MIGPUMALS) are relatively low (11.2%) but steadily rise in more
rural areas (17.3% to 18.1%).

Disability rates, known to be influenced by demographic and socio-economic variables,
show age and race closely correlated with disability (von Reichert, 2017). Although
disability rises sharply for people over 75, the rates begin to increase decades prior. Race
adds another layer of complexity for disability (Table 3) with rates well below the national
average of 12.9% for Asian Americans (6.9%), near average for Whites (13.3%), above
average for African Americans (14.5%), and still higher for Native Americans (17.1%).

Disability also connects to socio-economic attributes of individuals (Seekins et al., 2011,
Beatty & Fothergill, 2005). Thus, we consider educational attainment, housing context, and
incomes. Education (for persons age 25 years and older) is inversely related to disability.
Lower levels of education go hand in hand with much above-average disability rates while
dropping to below-average rates for persons with bachelor or advanced degrees. For tenure
(owning vs. renting), disability rates are quite similar (12.2% vs. 12.6%). However, nearly
35% of residents of group quarters, which includes nursing homes, experience disability.
Income, captured in the ACS as income-to-poverty ratio, is inversely related to disability
with high disability rates among persons with incomes near or below the poverty level* and
low disability rates for persons with incomes far above the poverty level.

Spatial patterns of disability also differ between Census Regions and resemble geographic
patterns of spatial deprivation, such as patterns of poverty and unemployment. The
occupational mix typical of rural labour markets, including mining, manufacturing, and
agriculture, also partly overlays with patterns of disability.

Given these associations, one could argue that spatial clusters of disability and higher rates
of rural disability can be traced back to the distributions of demographic and socio-economic
attributes of individuals and ecological/regional variables linked to social deprivation.
Examining whether or not there is an independent rural-urban effect after controlling for
individual and regional attributes, we use logistic regression, with disability or no disability
as the dependent variable. Table 4 below shows logistic regression results for three models:
(a) a rural-urban model only, without control variables; (b) a model including demographic
and socio-economic attributes of the individual as controls; and (c) a model additionally
including ecological (regional) variables of MIGPUMAS. In Models 2 and 3, we include
main effects only to avoid low cell frequency issues (Greenland, Mansournia, & Altman,
2016). Shown are coefficients (B), standard error (SE), and odds ratio (Exp(B)), as well as
sample size and two tests of model fit, Nagelkerke /2 and model —2LogL ikelihood (-2LL).
We also show changes in the 2LL when removing a variable from the model, which helps in
gauging the effect of that variable.

For the rural-urban model without controls, the Nagelkerke /2 is low at .009. However,
it increases considerably to .232 when including socio-demographic variables. This means

4Income-to-poverty ratio is 100 for incomes at the poverty level. In our analysis, the upper boundary of the income-to-poverty ratio

for the lowest income group is set to 125, or 25% above the poverty level, following examples of several of means-tested U.S.
programmes (income, nutrition, health care support, etc.)
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socio-demographics are, as expected, connected to disability. Model results affirm the strong
association between disability and age but also poverty and education with race and housing
also being connected to disability, implying that observed patterns of disability are shaped,
in part, by socio-demographic traits. The addition of ecological variables has relatively
weak effects indicated by a minimal increase of the Nagelkerke A2 from .232 to .233. The
presence of mining occupations in MIGPUMA:s is associated with higher disability odds,
whereas other ecological coefficients are only slightly above or below 1, suggesting very
limited associations with disability.

Overall, the rural-urban disability effect is diminished when including control variables, as
shown by a drop in the odds ratio of disability in nonmetropolitan versus large metropolitan
areas from over 1.7 to 1.2 or 1.3. Nonetheless, after taking individual and ecological control
variables into account, rural-urban differences in disability remain. The findings offer a
sound rationale for taking a closer look at disability and migration in a rural-urban context,
as differences in individual and ecological controls are insufficient to account for unequal
rural-urban disability rates.

Describing propensity to move by disability group and age

To detect whether higher rural disability rates can be traced back to migration between
MIGPUMAS, we examine migration rates of persons with or without disability. The
decision to move or stay, although shaped by a range of personal, household, and regional
factors, is strongly dependent on age (Pandit, 1997; Rogers, Raquillet, & Castro, 1978)
making age-migration schedules useful for describing migration. Separating out age for
the three disability groups (with disability, without disability in households with disability,
and without disability in households without disability) reveals important differences in
amplitude and slope of the age-migration curves (Figure 2).

Figure 2 uncovers for the three disability groups remarkably different propensities to migrate
over the life course. People without disability (and in households without anyone with a
disability), with an overall migration rate of 5.4%, follow the well-known age-migration
schedule with high migration propensities as young adults (Pandit, 1997). Mobility drops
sharply from late-20s to mid-30s, with the migration of children and adolescents following
that of their parents. Migration rates drop gradually for people in their 40s and older with a
noticeable rise at very high age.

People with disability have an overall lower migration rate (4.6%) as expected, presuming
that the costs of a move (physical effort, the monetary, the social cost, and stresses of
relocation) take a heavier toll on persons with impairments and activity limitations. This
group also shows peak migration rates for young adults although peak migration rates are
much lower than those for persons without disability. The lower peak means that young
adults with disability are less migratory, having a greater propensity to stay in place or
move more locally (within MIGPUMAS). Further migration rates for persons with disability
decline more gradually with increasing age. From the early 30s onward, migration rates

of persons with disability are consistently higher than those of persons without disability
indicating that persons with disability are less settled and more migratory than persons
without disability, at least from middle age onward. Relatively low migration rates of young
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adults with disability suggest that migration is deferred to subsequent years, at which time
these adults show higher migration rates. Migration in midlife and late life may follow
Litwak and Longino’s (1987) theory that persons move towards family, support, and care.
The pattern also aligns with Findley’s (1988) findings that increasingly poor health may
establish greater needs to be addressed through relocation. If people with impairments and
activity limitations do move and accept the cost and stresses of a move, there must be a
strong push or pull (a la Lee, 1966), a compelling need (according to Findley, 1988), and
an expectation of sizeable benefits from migration (a la Sjaastad, 1962). For such expected
benefit, they are willing to take on the inconvenience and cost of a relocation suggesting
that the environmental model of disability could explain above average migration rates
throughout much of adulthood as a search for less disabling and more inclusive locales
where needs are better met.

The third group, people without disability in households with disability, has the lowest
overall migration rates (4.2%). Their peak migration rates (in their 20s) are nearly half of the
rates of persons without disability (in households without disability). Their migration rates
during childhood and adolescence are relatively low as well, but from mid-30s on, their rate
closely aligns with that of persons without disabilities (in households without disabilities).
Being in a household with other persons who experience disability has an apparent impact
on opportunities or desires to migrate, especially curbing migration of young adults in their
20s, when people typically move most. Young adults without disability of their own may
forego migration in solidarity to family and to offer kin support to persons with disability
in their household. They may be a type of “tied stayers” (Cooke, 2008; Mincer, 1978;
Stockdale & Haartsen, 2018). The findings could further mean that foregone migration at

a younger age is not compensated for by higher rates later on, in this group, making for
diminished lifetime migration.

Noteworthy differences in migration behaviour of the persons with disability, those without
disability in households with disability, and persons without disability in households without
disability show that household context is highly relevant for the connection of disability and
migration.

Modelling propensity to stay by disability group and rural-urban class

Propensities to stay can serve as indicators of residential preferences and could be an
expression of environmental fit of the places where people live. If people with disability

are more inclined than others to stay in rural areas, it would help to explain higher rural
disability rates. Stayers, those who have not moved or have only moved within the same
MIGPUMA, represent the vast majority, regardless of disability status. Average propensities
to stay are lowest for persons without disability in households without disability (94.5%),
higher for persons with disability (95.4%), and even higher for persons without disabilities
in households with disability (95.7%).

To identify whether persons with disability have a greater tendency to stay in rural than in
urban areas, we used logistic regression to model propensities to stay or migrate with rural—
urban classes of origin as independent variable. Demographic and socio-economic variables
are included as control variables. Ecological variables of origin MIGPUMAS were also taken
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into account but for the sake of parsimony are not shown here as they had little effect on
results. Three sets of models are presented here, one for each disability group (Table 5).

After controlling for demographic and socio-economic attributes, persons with disability
show near equal tendencies to stay in smaller than large metropolitan areas, with somewhat
lower tendencies to stay in nonmetropolitan areas. Overall, rural-urban effects are rather
small as shown by the odds ratios (Exp(B)) close to 1 as well as a very minor change in

the —2LL in a model without rural-urban class. Persons without disability in households
without disability, on the other hand, are less likely to stay in smaller than large metro areas
and much less likely to stay in rural areas, mirroring the national trend. Persons without
disability in households with disability fit between the other disability groups. In essence,
the rural-urban effect is greater for persons without disability and minimal for persons with
disability.

Socio-demographic effects on propensities to stay or move differ for the three disability
groups. For age, propensities to stay, as expected, generally rise as age increases. However,
the age effect on propensities to stay is stronger for persons without disability than with
disability. For racial groups, overall effects are smaller than those for age groups. African
and Asian Americans with disability show higher odds of staying than Whites, whereas

the relatively small minority of Native Americans show slightly lower odds of staying.

For persons without disability in households with disability, non-White racial groups show
stronger tendencies to stay than Whites, suggesting an inclination to stay to offer family
support to household members with disability. Tied staying may be more common in
minority than White households. Unsurprisingly, there is a strong inverse relationship
between educational attainment and odds of staying, odds that diminish sharply with
increasing education levels. The drop is largest for persons without disability in households
without disability, suggesting high levels of education come with fewer barriers and greater
incentives to move. The effect of housing on odds of staying is quite strong, as renters are
less inclined to stay than homeowners. The very low odds of staying for persons in group
quarters indicates that a large share of group quarter residents lived elsewhere a year ago
and relocated to group quarters relatively recently. Income levels also exert inverse effects
on odds of staying for persons with disability. Among persons with disability, those in the
highest income group have 30% lower odds of staying than those with incomes near or
below the poverty threshold. One could anticipate that disability is associated with a broad
range of barriers to migration. Higher incomes may provide the resources to overcome these
migration barriers vis-a-vis lower incomes. Except for income, which more strongly affects
odds of staying for persons with disability, socio-demographic variations appear to exert
stronger effects on staying for persons without disability. This suggests decisions to stay or
move may follow different regularities for persons with disability than persons without.

For rural-urban differences, staying may indicate residential preferences for certain types of
places. Such preferences could signal a better environmental fit of such preferred locales.
This analysis finds no clear preference of people with disability for less urban areas, as
shown by odds ratios close to 1. However, there is a stronger preference of persons without
disability in households without disability for more urban than rural areas. Their tendency to
leave, not stay, goes up with higher degrees of rurality. All in all, findings on propensities
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to stay offer relatively little to explain comparatively high rural disability rates. Migration
nonetheless may contribute to geographically uneven disability rates, depending on the
destination chosen by migrants with disability.

Directionality: Moving up or down the urban hierarchy

Higher rates of rural disability may stem from disabled persons’ preference in moving to
rural places. Directionality in migration towards more urban or more rural areas can be
detected by comparing continuous values of rural-urban score of origin MIGPUMASs with
the corresponding scores of destination MIGPUMAS. As a measure of directionality and
indicators of preferences for moving towards more rural or more urban areas, we chose
origin score minus destination score. A negative difference score reflects a move down

the urban hierarchy towards more rural areas, whereas a positive difference score indicates
migration up the rural-urban spectrum. Large scores indicate a bigger leap across several
classes of the rural-urban spectrum/continuum. Small difference scores signal migration to
a similar rural or urban area. Difference scores of zero signal a lateral move to another
MIGPUMA with the same rural-urban continuum score. For consistency with our prior
analysis, we include here persons 25 years of age and older.

Observed difference scores are concentrated around 0 for all disability groups with median
values of 0. The mean of the difference score for all disability groups is slightly negative
but close to 0 (-.072 for persons with disability, —.053 for persons without disability in
households with disability, and —.003 for those without disability in households without
disability). No matter the disability group, on average, moves tend to be destined for regions
that are identical or similar to the rural-urban spectrum of prior residences.

To detect whether or not persons with disability have a greater preference for moving
towards more rural rather than urban areas, we use difference scores as the dependent
variable in ordinary least squares regression. Regressing disability groups against difference
score yields an adjusted A2 of zero, showing that disability alone does not account for moves
up or down the urban hierarchy (Table 6). By adding rural-urban class of origin MIGPUMA
to the regression, the /2 rise to a .351. Moderately small negative coefficients for people
with disability suggest they have a preference towards moving down the urban hierarchy
when compared with people without disability. However, the rural-urban coefficients are
larger and positive suggesting that (a) migrants tend move up the urban hierarchy and (b)
disability effects are small compared with rural-urban effects. At the same time, coefficients
are higher for the most rural areas than the most urban areas, indicating a tendency for
migrants from rural areas to make greater leaps up the hierarchy, whereas migrants from
metropolitan areas seem to move to fairly similar areas on the rural-urban spectrum.
Overall, the rural-urban character of origin MIGPUMASs exerts a stronger influence on
destination choice than does disability.

Figure 3 visualises the relationship between the rural-urban scores of origins and difference
scores between origins and destination. Each dot presents a rural-urban score of origins
(x-axis) and the mean difference between origin and destination score associated with a
particular origin score (y-axis). Positive y-values indicate that migrants tend to move up
the urban hierarchy, whereas negative values stand for moves down the urban hierarchy,
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from more urban to less urban/more rural areas. There are two bubble plots, essentially
proportional scatterplots, overlaid in Figure 3, one for persons with disability and, for
reference, the second for persons without disability in households without disability5

Figure 3 is obvious in visualising (a) the greater volume of migrants without disability in
households without disability and (b) the large volume of migrants from the most urban
(large and intermediate metropolitan) areas. Furthermore, there is some movement down the
urban hierarchy, for persons with or without disability alike. However, this typically involves
moves from a larger metropolitan area towards the same or lesser metropolitan areas,

rarely reaching more rural areas. The large number of remaining, small volume flows are
mainly up the urban hierarchy, not down. Consistent with regression coefficients, the upward
movements are greatest for migrants from the most rural origins. Most importantly, persons
with disability show very similar directions in migrations than persons without disability

in households without disability. There also is a tendency to move within a “band.” On
average, people seem to make relatively predictable changes when seeking a new destination
suggesting there is a “comfort zone.”

Overall, the impact of disability on destination choice appears to be minimal. There is little
support for the notion that migration is the driver of high rural disability rates.

5| CONCLUSION

5.1] Summary

Our analysis using data from the 5-year 2015 ACS PUMS adds important insights to the
relationship between migration and disability. First, and of particular importance for the
demography of disability, disability influences more than just the individual. Over 40 million
people, or 13% of the U.S. population, experience disabilities. An additional 40 million
people without disabilities live in households with disability. That means 25% of the total
population is affected by disability, of their own or another household member.

Second, disability is disproportionately found in rural areas. Although differences in rural—
urban disability rates are, in part, associated with socio-demographics, they are not fully
explained by these variables. Controlling for age, race, education, housing, and income of
the individual and ecological variables decreases the odds of rural disability, but the odds
remain higher than those in urban America.

In seeking to answer why rural disability is higher than anticipated, we explored migration
leading to surprising results. Microdata show that although those with no disability in
households without disability follow characteristic age migration schedules, those with no
disability who live in households with someone who experiences disability are substantially
less likely to migrate. Migration rates are particularly low during the prime migration ages
of late adolescence through early adulthood. As a result, the lifetime mobility of those
without disability but in households with disability appears to be greatly diminished. Low

Spatterns for persons without disability in households with disability closely align with patterns for persons with disability. For greater
ease of viewing the chart, that group is not included in Figure 3.
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migration at young age suggests this group may represent “tied stayers.” In solidarity to
family and/or to offer support, they appear to forego a move to potentially allow other
household members to also stay. Additionally, “tied staying” appears to be a stronger factor
in minority households. Scholars on household migration have expanded their focus on “tied
migrants” to “tied stayers” (Cooke, 2013; Stockdale & Haartsen, 2018). Our work suggests
there is also a disability component in household migration decisions.

Similarly unexpected, we found that persons with disability move less as young adults but
have above average migration rates starting in their 30s. Given the challenges to migration
faced by persons with disability, the pattern of late, but greater than average migration, could
be indicative of a prolonged search for new, potentially better fitting environments. Stages

2 and 3 of the Litwak-Longino model (1987), initially proposed for elderly migration, may
apply as early as midlife to people with disability. Our findings for the United States are
supported by health-related migration studies for other countries. As discussed earlier, health
researchers have shown that those in poorer health migrate differentially (Darlington et al.,
2015; Maheswaran et al., 2014; Smith & Easterlow, 2005) with some returning to their
origin at higher rates resembling a salmon effect (Lu & Qin, 2014; Turra & Elo, 2008;
Wallace & Kulu, 2013).

A related finding is that persons with disability have higher overall propensity to stay

in place with slightly lower inclinations to stay in rural than large urban area. Whether

this comes from lesser affinity for rural areas or greater barriers to migration is difficult

to determine. As it stands, for people with disability, rural-urban effects are minimally
offering no support for the rural environmental fit hypothesis. Persons without disability in
households without disability, however, have much lower odds of staying in rural than large
urban areas. Different odds for the disability groups could have a modest effect on higher
rural disability rates.

The directionality of migration is such that regardless of disability or household category,
migrants leaving very rural areas tend to move to less rural and somewhat more urban
places and people residing in highly urban areas tend to move to slightly less urban areas.
Apparently, migrants, regardless of other factors, move within a certain “band” or “comfort
zone.” The overall trend during the period considered here is mostly up, not down, the
urban hierarchy. This pattern reflects the contemporaneous trend of urban draw wherein
rural places were generally losing population to migration rather than earlier decades when
rural places experienced rebound and renaissance.

Caveats and outlook

Our findings suggest that migration is strongly associated with disability but insufficient for
explaining relatively high rural disability rates. However, we cannot rule out that migration
contributes to rural disability. Our findings are based on migration microdata available

for census-defined MIGPUMAS, which require relatively large population sizes and cover
multiple counties in the less metropolitan, more rural parts of the country. This coarse
spatial resolution may mask differences that could exist at finer geographic scales. How this
impacts research findings cannot be determined with publicly available data.
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Also, in this post-Great Recession era, on top of a long-term decline in migration rates,
migration in the United States is now at an historic low (Champion, Cooke, & Shuttleworth,
2018). Migration streams to nonmetropolitan areas have been shrinking and only minimally
reach the most rural areas. The period under examination has been an era of less migration
than has occurred in the past, so that the uneven distribution of persons with disabilities
might be a result of migration trends from an earlier time frame. We find this possibility
unlikely since the disability rates controlled for age distribution are still higher in rural
places, thereby effectively also controlling for earlier migration events.

Instead, there are other possible explanations for the higher rates of disability in rural
places. Rural places may offer less amenable environments for people with disability and,
due to poorer environmental fit, rural places may increase the experience of disability and
lead more individuals to self-identify as having a disability. Conversely, those in urban
places may live in environments more accommodating to impairments and limitations, thus
reducing the need or desire to self-identify as having a disability. Environmental context
extends to health care, rehabilitation, and transportation options for people with disability,
where rural areas generally have more limited or available services. People with a health
issue, an injury, or an accident may have increased long-term impairment risks if they live
where services are not readily available.

Limited migration of persons with disability towards more rural places undermines the
assumption of a better rural environmental fit. Because people with disability and people
without disability in households without disability move in similar directions, disability
per se may have little influence on residential preferences and destination choice. It could
also be that people with disability move for reasons other than the rural-urban character

of places on which our research focused. Time and, again, migration research showed that
proximity to family exerts an influence on the choice of destinations (e.g., Mulder, 2007;
Mulder & Cooke, 2009; von Reichert, Cromartie, & Arthun, 2013, 2014). People may move
for proximity to family, without being or becoming a household member, in order to stay
near or live closer to family. A tendency to follow family across different life course stages
is consistent with migration which, for persons with disability, is prolonged over stages of
midlife and late life.

Our initial focus on the rural-urban dimensions in disability migration has drawn attention
to the household context and raises additional questions about the role of family in disability
migration. More in-depth quantitative and qualitative research in family and household
migration is needed to provide a better understanding of complex relationships between
disability, household context, family attachment, place, and migration.
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Map of MIGPUMAS with disability rates
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