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Abstract

Health is a driver of residential mobility in later life. The literature, however, overlooks how
health decline influences the residential moves of not just the older adult but also their family
members, who are potential sources of informal care. This study examines whether parental
health decline is associated with parents and their adult children moving closer to each other,
and whether and how this association varies by parental sociodemographic characteristics.
We study Finland, one of the most rapidly ageing countries in Europe. Using a random
sample of Finnish parents aged 50-83 (N = 3,689,953) drawn from linked administrative
registers, we examine the relationship between hospital admissions and subsequent
residential moves. Results show that a quarter of residential moves experienced by older
parents are proximity-enhancing, and around 60% of these moves are done by adult children.
However, we find that it is the parents—rather than the children—who engage in proximity-
enhancing moves following hospitalisation, highlighting the dual challenges of worsening
health and residential relocation in later life. The association between hospitalisation and co-
residence with a child is especially pronounced for older, lower-educated, and spouseless
parents, while younger and non-homeowning parents are more likely to move closer to a

child following hospitalisation.



Introduction

The lives of ageing parents and their adult children are linked not only across time (Elder,
1994), but also across space (Coulter et al., 2016; Mulder, 2018). Although children’s
transition to adulthood is marked by geographic separation from their parents, their
relationship remains salient—perhaps more so—as they both grow older (Szydlik, 2016).
Indeed, several studies have explored how parents and their children navigate space in the
face of parental ageing and health decline. One study in the United States finds that a first
cardiovascular event among older parents significantly increases the likelihood of proximity-
enhancing moves; i.e., moves that reduce the distance between parents and their adult
children (Choi et al., 2015). Another study similarly observes an increase in the probability of
intergenerational co-residence and a decrease in distance between parents and their adult
children after the first onset of health shocks (Reyes & Shang, 2024). The evidence is more
limited in Europe, with a few studies suggesting that both parents and children’s support
needs trigger proximity-enhancing moves (Artamonova et al., 2020; Smits, 2010; Thomas &

Dommermuth, 2020).

Proximity-enhancing moves are not only motivated by altruism and social
expectations but also by opportunities and constraints over the life course. Among parents,
residential mobility is a possible response to the challenges of ageing, including the need for
caregiving support (Afable et al., 2025; Friedman et al., 2016; Van Der Pers et al., 2015;
Vergauwen & Mortelmans, 2020). Intergenerational co-residence, for instance, may be seen
as a response to uncertainties and structural constraints (Isengard & Szydlik, 2012), and it
may specifically be induced by parents’ health issues (Litwak & Longino, 1987; Vergauwen
& Mortelmans, 2020). Among adult children, factors such as education, employment, and
partnership formation shape their decision to move out of, live close to, or move back to the

parental home (Malmberg & Pettersson, 2007; Smits, 2010; Stone et al., 2014). Overall, the



literature suggests that the person in need of support is often the one who relocates

(Artamonova et al., 2023; Smits, 2010; Thomas & Dommermuth, 2020).

Despite these emerging themes, an important gap in the literature is the lack of clear
insight into both the actor (who moves) and the type (e.g., co-residing vs moving closer) of
proximity-enhancing moves, which can have implications on the housing situations of both
the mover and the co-resident or nearby family member. This gap can largely be attributed to
the nature of the data used in past studies. On the one hand, survey data have allowed
researchers to examine the role of different health declines—including functional
impairments, cardiovascular events, and cognitive health decline—on proximity-enhancing
moves, finding that they lead to geographic convergence (Choi et al., 2015; Reyes & Shang,
2024; Vergauwen & Mortelmans, 2020). Due to sample size limitations, however, these
studies examine either parental or children’s moves, or only study the occurrence of any
proximity-enhancing moves, leading to lacking insights on who moves (parents or adult
children). Some studies that exploited administrative data have disentangled proximity-
enhancing moves made by the parent and the child, and whether these moves are co-
residential (Artamonova et al., 2020; Smits, 2010; Thomas & Dommermuth, 2020). However,
if health is examined at all, it is done so using proxy measures such as proximity to death and
receipt of social security benefits, which provide limited information on parent’s health

status.

In this study, we contribute to our understanding of intergenerational relationships and
residential mobility by investigating how parents’ health decline—which we operationalise
using hospital admission data—influences the moving propensities of older parents and their
adult children in Finland. Among the most rapidly ageing countries in Europe, Finland has
one of the strongest welfare systems in the world, but children remain an important source of

care support for ageing parents (Jolanki et al., 2013). One recent study finds that while



intergenerational co-residence is low (around 5% as of 2017) and has been declining over the
last few decades, most older Finnish parents live within 30 minutes of a car journey to their
nearest non-coresident child (Afable et al., 2025b). There is a paucity of knowledge about
how this close proximity facilitates intergenerational exchanges and informal caregiving, a
question that is all the more relevant amid the trend of deinstitutionalising geriatric care
(Anttonen & Karsio, 2016). In lieu of institutionalisation, municipal governments in
Finland—which until 2023 were responsible for providing health and social services—were
promoting family- and community-based care arrangements, including a modest allowance
paid to informal carers—typically close family members who provide care at home

(Linnosmaa & Séédksvuori, 2017).

This study offers several contributions to the literature. First, this is the first study to
analyse the health-residential mobility nexus within the family context—looking into both the
actor and the type of residential moves. Second, we investigate whether and how the
association between health decline and residential mobility varies by the parents’
sociodemographic background, allowing us to better understand how different parental
circumstances intersect with health to shape residential mobility. Third, we utilise more than
two decades of data from the population and health registers of Finland, which enables us to
link parents and their children, analyse health decline using hospital admission records, and
examine life course processes and changes in spatial proximity at a finer geographic detail

than previous studies have explored.

A family ties perspective on residential mobility

Different motivations underlie older adults’ housing and moving decisions. Around retirement

age, older adults may engage in amenity moves to improve their living environment (Litwak



& Longino, 1987). This is demonstrated by the migration of retirees from densely populated
metropolitan areas to less populous cities and rural areas (Bures, 1997). Within cities,
downsizing is an attractive option for low-income older adults who live alone and want to age
in place (Gibler & Tyvimaa, 2015). In the face of health decline, however, older adults may
engage in assistance moves or move closer to their family members, typically their adult
children, who can provide close assistance. When their healthcare needs are more than what
their family members can meet, especially nearing death, the likelihood of institutionalisation

increases (Artamonova et al., 2023; Litwak & Longino, 1987; Wilmoth, 2010).

Guided by the principle of linked lives (Elder, 1994), recent studies have gone beyond
viewing older people’s residential mobility in isolation and have examined how family
members jointly influence and even negotiate decisions to either move or stay. For instance, a
few studies demonstrate that adult children are more likely to engage in proximity-enhancing
moves than their older parents (Choi et al., 2015; Thomas & Dommermuth, 2020).
Additionally, although children may want to provide informal care and keep emotional ties
with their parents, ageing parents may avoid co-residing with a child if it would mean adding
caregiving responsibilities, especially to children who are working (Sergeant & Ekerdt,
2008). Beyond co-residence, Mulder (2018) argues that family ties—more than any other
social ties—influence both the decision to move and to stay. Family members can be an
anchor, attracting individuals to stay close. At the same time, distant family members can

also be a beacon—attracting individuals to move closer.

As Coulter and colleagues (2016) argue, residential mobility and immobility should
be seen as ways to cope with life course changes and structural constraints through social
relationships. Around retirement or earlier in the parents’ life course, children move out of
their parental homes and typically to cities for education, employment, and partnership

formation (Chudnovskaya & Kolk, 2017; Falkingham et al., 2016). However, children may



also move closer to their parents, and vice-versa, following the children’s life course
transitions, including raising their own children or partnership dissolution (Artamonova et al.,
2020; G. Lin & Rogerson, 1995; Smits, 2010; Thomas & Dommermuth, 2020). This has been
particularly observed among young adults—the so-called “boomerang generation”—who
move back into their parental home, reflecting labour market uncertainties especially
following economic crises (Arundel & Lennartz, 2017; Seiter et al., 2025; Stone et al., 2014).
In the more advanced ages (~ 70+ years), the likelihood of older adults moving also increases
(Bernard et al., 2014). This is largely due to institutionalisation, although ageing in place and
receiving home-based care may be preferrable when there are nearby children who can

provide assistance (Artamonova & Syse, 2021; Van Der Pers et al., 2015).

Health decline and residential mobility

Parents’ increasing need for healthcare is a main trigger for adult children to provide informal
care, but this depends—among other things—on the family context, including the proximity
of carers to care recipients (Broese Van Groenou & De Boer, 2016). Indeed, a number of
studies find that the exchange of support between family members is facilitated by moving
closer to one another (Choi et al., 2015a; Reyes & Shang, 2024; Smits, 2010; Vergauwen &
Mortelmans, 2020). However, one’s capacity to move, and how they attract other family
members to stay or move closer, largely depend on the individual’s need for support (Mulder,
2018; Mulder & Gillespie, 2024). Limited evidence suggests that, being the one who needs
support, it is the parent who moves closer to their children in response to declining health
(Artamonova et al., 2020; Mulder & Kooiman, 2024). At the same time, one Europe-wide
study finds that rapid health decline increases the likelihood of parents and children moving

in together (Vergauwen & Mortelmans, 2020). Our first and primary hypothesis is thus:



H1: Parental health decline is associated with parents moving in with or closer to an adult

child, but not children moving in with or closer to their parents.

Residential mobility is not an automatic response to support needs; that is, the gap
between the desire to move and its actualisation can be explained by one’s circumstances,
kinship ties, resources, and structural constraints (Coulter & Van Ham, 2013; Mulder &
Hooimeijer, 1999). Thus, we also expect that the interplay between health decline and
proximity-enhancing moves varies by parents’ sociodemographic characteristics. The first of
these characteristics is parental age, which has a strong association with the risks of both
hospitalisation and residential mobility (Bernard et al., 2014; Murphy & Martikainen, 2013).
Residential mobility rates are lower among older adults than younger adults (Falkingham et
al., 2016), although there is indication of a curvilinear pattern of residential movements in the
more advanced ages: it rises around ages 80-89, and falls from ages 90+ (Wilson, 2020). One
recent study pooling data from Europe finds that co-residence declines, while utilisation of
home-care—and residential immobility by extension—increases with age, especially after
experiencing health decline (Afable et al., 2025a). Findings from the Nordic countries also
indicate that parents who are older are less likely to move closer to and co-reside with their

children (Smits, 2010). Considering this limited evidence, we hypothesise that:

H2: The relationship between health decline and proximity-enhancing moves are stronger for

younger parents than older parents.

Second, higher-educated individuals have greater capital to move, especially longer
distances (Malmberg & Pettersson, 2007; Mulder & Hooimeijer, 1999; Thomas &
Dommermuth, 2020). For this reason, higher-educated parents and children tend to live and
move farther apart from each other (Chudnovskaya & Kolk, 2017; Compton & Pollak, 2015;

Gillespie & Fokkema, 2023; Malmberg & Pettersson, 2007). However, as parents age it is not



clear whether their moves result in enhanced intergenerational proximity, much less whether
it is motivated by parental health. One study in Sweden finds that lower-educated children are
more likely to have a parent move closer (Artamonova et al., 2020). In contrast, Thomas &
Dommermuth (2020) document that higher-educated parents in Norway have greater
resources to support children moving back in with them or closer to them. Therefore, higher-
educated children are more likely to move closer to their parents than their lower-educated
counterparts. This finding is supported by Reyes & Shang (2024), who find that cognitive
impairment leads to the largest decrease in parent-child distance and increase in co-residence
among parents and children who are both higher-educated in the United States. We therefore

hypothesise that:

H3: Higher-educated parents are more likely to undertake proximity-enhancing moves

following health decline than lower-educated parents.

Parents’ gender and marital status are also important determinants of proximity-
enhancing moves. For example, Artamanova et al. (2020) find that the effect of health
issues—measured by proximity to death—on parents moving closer to children is stronger for
fathers than mothers. Meanwhile, a few studies suggest that divorced and widowed parents
are more likely to move than married parents (Smits, 2010; Thomas & Dommermuth, 2020;
Van Der Pers et al., 2015), and they are also more likely to experience proximity-enhancing
moves following health shocks (Choi et al., 2015; Reyes & Shang, 2024). Thomas &
Dommermuth (2020) find that the flow of this move is unidirectional—with parents’ marital
dissolution and divorce being associated with them moving closer to their children, but not
the other way around. Meanwhile, Vergauwen and Mortelmans (2020) draw attention to how,
following widowhood, parents lose a crucial source of support and are hence more likely to
live with children in response to functional disabilities. Many of these studies analyse marital

status and gender separately, despite them being highly interrelated determinants of family



processes. Married men have the support of their spouse and are less likely to draw support
from children (Katz, 2000; Lin, 2008), while mothers report greater emotional ties and more
frequent contact with their children, especially their daughters (Van Gaalen & Dykstra, 2006;
Ward et al., 2009). Indeed, Smits (2010) finds that children are more likely to move closer to
divorced or widowed mothers but are less likely to move closer to divorced or remarried

fathers. We thus hypothesise:

H4: Spouseless parents (divorced or widowed), especially mothers, are more likely to move in

with or closer to children when they face health decline than parents with a spouse.

Lastly, we expect that place characteristics—particularly urbanity of residence and
homeownership—modify the relationship between health and residential moves. Urban areas,
particularly cities, attract younger adults seeking education, employment, and family
formation (Kulu, 2008), while older adults are more likely to move to rural areas following
retirement (Stockdale, 2006). For most older adults, however, ageing in place is preferrable
for various reasons, including place attachment, distance to family networks, proximity to
commercial activities and social services in urban areas, and being close to nature in rural
areas (Yadav et al., 2025). One study finds that if parents get sick, children may be more
likely to move closer if the parent resides in urban areas (Thomas & Dommermuth, 2020).
Aside from neighbourhood characteristics, housing conditions potentially modify the
relationship between health and residential mobility. Overall, studies suggest that
homeowners, experiencing greater place attachment, are less likely to move, and this finding
cuts across proximity-enhancing moves of both homeowning parents and children (Smits,

2010; Thomas & Dommermuth, 2020). Taken together, we hypothesise that:

H5: The association between health decline and residential mobility varies across place

characteristics. In particular, urban-residing and non-homeowning parents are more likely to

10



experience a proximity-enhancing move following hospitalisation than those who reside in

rural areas and who are homeowners.

Data and variables

Data

We use individual-level, pseudonymised data from the Finnish population register,
maintained by Statistics Finland and covering the period 1987-2023. The population register
provides sociodemographic information, including the place of residence at the level of four-
digit postal codes for all individuals in Finland. It also allows the linking of parents to their
children (we include biological and adopted children). The data set takes a person-period
format, such that there is one row of observations per year for each parent. We merge this
with annualized data on long-term residential care use from the Care Register for Social
Services (covering 1995-2019) and hospital records from the Care Register for Health Care
(covering 1970-2020), both maintained by the National Institute for Health and Welfare
(THL). One validation study finds the Finnish healthcare register to be highly complete and

accurate (Sund, 2012).

We take a 15% random sample of Finnish parents aged 50 or older who have adult
children (i.e., those aged 18 or over). Further, we select parents born in and after 1938, due to
the undercoverage of parent-child linkage for parents born before 1938 (see Einid et al.,
2015). We also exclude individuals who migrated out of Finland and censor individuals who
died. The analytical sample consists of 3,689,953 observations from 266,675 parents, who are

followed annually between 1995 and 2019.
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Outcomes

We focus on proximity-enhancing moves between parents and their adult children, which
occurs when parents’ distance to any of their children decreases. We measure a parent’s
distance to each of their children by calculating the shortest travel time by car (in minutes)
between the centroids of the postcodes where the parent and the child live. This calculation is
done using the osrmtime command in Stata (Huber & Rust, 2016), which incorporates
community-contributed navigation data from OpenStreetMap to calculate more realistic
measures of distances between any two georeferenced points as opposed to geometric

distances that do not account for topography and road networks.

We are specifically interested in the actor and the type of residential moves. Against
the baseline outcome that there is no residential move over the past year, we define the

following outcomes:

a) parent moves in with a child, which occurs when parents’ household ID changes and
matches that of any of their children, conditional on not co-residing with any child in
the past year;

b) any child moves in with the parent, which occurs when the household ID of any of the
children changes and matches that of the parent, conditional on not co-residing with
the parent in the past year;

c) parent moves closer to a child, which occurs when the parent’s household ID changes
and their distance to any child decreases;

d) any child moves closer to the parent, which occurs when the parent’s household ID
does not change but their distance to any child decreases;

e) parent and/or child moves further away, which occurs when the distance between the

parent and any child increases; and

12



f) parent moves to a care home, which occurs when the parent moves to a retirement or
nursing home, a service housing unit, or a rehabilitation centre, as recorded in the
Care Register for Social Services; conditional on not residing in a care home in the

past year.

Explanatory variables and controls

Our key predictor is experience of hospitalisation in the past year. We define hospitalisation
as inpatient care admission, requiring at least one night of hospital stay. Hospitalisation can
serve as a good proxy for health decline given older Finnish adults’ high appreciation and
utilisation of the country’s universal healthcare system (Ikonen et al., 2022). Although data on
other healthcare visits are also available in the data (e.g., outpatient care), we use
hospitalisation given its strong association with various health conditions, including frailty

and multimorbidity (Chang et al., 2018; Rodrigues et al., 2022).

In the multivariate analyses, we control for selected characteristics of the parents and
their children, measured in the prior year, which may influence both their risk of
hospitalisation and residential moves. The key covariates include birth cohort (1938-1944,
1945-1949, 1950-1954, 1955-1959, 1960-1970) and region of residence at the NUTS2 level
(West Finland, Helsinki-Uusimaa, South Finland, North & East Finland, and Aland). We also
account for the length of hospital stay (in days), a potential indicator of illness severity, which
is associated with the risk of hospital readmission (Frost et al., 2009) and potentially parents’
motives and capacity to move. Similarly to previous studies (Artamonova et al., 2020; Choi
et al., 2015), we study proximity-enhancing moves with respect to all children from the
parents’ perspective, and do not fix the reference child . While fixing the reference child, e.g.,

eldest child, would allow us to control for the characteristics of a specific child, this approach

13



ignores moves to and from other children. Instead, we control for the collective
characteristics of all adult children, including their number, median age, whether any of them
are college-educated, whether any have experienced divorce, whether any have lost a job in
the past year, the number of grandchildren, as well as the median proximity to all children (in

minutes).

Analytical strategy

We present residential mobility rates, which we compute by dividing the number of moves
over total person-years (see Kulu et al., 2021). We model proximity-enhancing moves in a
discrete-time competing-risk framework, in which the risk of different types of residential
moves is a function of covariates. This model takes the following multinomial logistic

specification:

)
h:.’

o) < 027 47 =
tij

Given a set of m outcomes for the multinomial response 4ij, the approach involves generating

m-1 equations that contrast event » with “no event” (Steele et al., 2004). ﬁ(r) is the

coefficient of the covariate, which can either be time-varying or fixed across individuals. Zt(r)

represents the baseline hazard, which we specify as a quadratic function of age minus 50,
given the curvilinear relationship between age and residential mobility (Bernard et al., 2014;
Lin & Rogerson, 1995). We report cluster-robust standard errors, which are corrected for the

presence of multiple residential spells for each individual.

To test whether parents’ characteristics moderate this association, we generate models

interacting hospitalisation and parents’ a) age group (50-59, 60-69, 70-83); b) education
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(basic, upper-secondary, college); ¢) combined gender and marital status (fathers with spouse,
mothers with spouse, spouseless fathers, and spouseless mothers); d) homeownership (yes,
no), and e) place of residence (urban vs rural). We present average marginal effects (AMEs)
of hospitalisation on residential moves, which quantifies the change in the probability of a
move after experiencing hospitalisation. As opposed to relative effect measures such as odds
ratios, AMEs allow for a direct comparison of associations within and across models. The
AME is computed by taking the average of the individual-level marginal effects, i.e.,
difference in the probability assuming an individual is “treated” (i.e., hospitalised) versus

otherwise, conditioned on covariate values.

Results

Descriptive results

We first describe our analytical sample. About one in 10 parents have experienced
hospitalization, spending a total average of 4 days in a hospital in the past year. The majority
of the parents in the sample are aged 50-59 (53%) and were born between 1938-1949 (57%).
The sample is predominantly female (54%), not college-educated (71%), homeowners (82%),
and residing in urban areas (65%). Most parents (69%) are either married or in a registered
partnership. There is a fairly even distribution of parents residing in West Finland, Helsinki-
Uusimaa, South Finland, and North and East Finland. In terms of their children’s
characteristics, older parents have an average of two adult children whose median age is 33
years, and one grandchild. Close to 4 in 10 parents have at least one college-educated child
(39%), while one in 10 has a child who experienced divorce (11%), and/or lost a job in the
past year (11%). In terms of geographic proximity, half of the parents live within a 17-minute

car journey to their nearest child.
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Table 1. Descriptive statistics of the analytical sample, in 1995-2019

Background characteristics Person-years
Number %/mean +
SD/median
Hospitalised
Yes 410,856 11.1
No 3,279,097 88.9
Median length of hospital stay 4.0
Age group
50-59 1,966,091 53.3
60-69 1,324,033 359
70-83 399,829 10.8
Birth cohort
1938-1944 1,064,498 28.8
1945-1949 1,047,155 28.4
1950-1954 751,267 20.4
1955-1959 491,706 133
1960-1970 335,327 9.1
Sex
Male 1,712,217 46.4
Female 1,977,736 53.6
Marital status
Never married 145,729 39
Married/registered partnership 2,556,860 69.3
Divorced 755,961 20.5
Widowed 231,403 6.3
Education
Basic 1,247,471 33.8
Upper-secondary 1,357,680 36.8
College 1,084,802 29.4
Homeownership status
Homeownership 3,006,717 81.5
Renting 683,236 18.5
Place of residence
Urban 2,387,653 64.7
Rural 1,302,300 353
Region of residence
West Finland 958,280 26
Helsinki-Uusimaa 922,173 25
South Finland 852,676 23.1
North & East Finland 938,405 25.4
Aland 18,419 0.5
Number of children 24+1.2
Median age of children 328+7.8
Number of grandchildren 1.5+1.1
Any child is college-educated
No 2,248,782 60.9
Yes 1,441,171 39.1
Any child got divorced in the past year
No 3,259,579 88.3
Yes 430,374 11.7
Any child lost a job in the past year
No 3,267,916 88.6
Yes 422,037 11.4
Median proximity to the nearest child (minutes) 17.31
Total 3,689,953 100.0

Source: Authors’ calculation using pooled data from the Finnish population register and Care
Register for Healthcare (1995-2019).



Residential mobility rates

Table 2 presents all parents’ and children’s moving propensities. On average, in a given year,
19% of parents experience residential moves, and most of these moves are proximity-
enhancing (77%). The majority of residential moves are non-coresidential (70%). Children
moving closer to their parents is the most common type of proximity-enhancing move (77%),
followed at a far second by parents moving closer to a child (13%). Co-residential moves are
much fewer (9%), and parents moving in with a child is a particularly rare occurrence (0.9%).
About a quarter of all residential moves are due to either the parent or child moving further

away (23%), while moves to a care home are a rare event (0.3%).

Across hospitalisation status, the rate of experiencing residential moves is slightly
lower among hospitalised parents than the non-hospitalised group. For the hospitalised group,
however, the rates of moving in with a child (0.2%) and moving closer to a child (2.3%) are
higher than for the non-hospitalised group, who in contrast are more likely to experience
having any child move in (1%) or closer to them (11%). Meanwhile, the rate of moving to a
care home is ninefold higher for hospitalised parents than for the non-hospitalised group

(0.27% vs 0.03%).
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Table 2. Residential mobility rates, by type of residential move and hospitalisation status, in 1995-2019

Type of residential move All Not hospitalised Hospitalised
Number of Rate (per Number of Rate (per Number of Rate (per
events 100 person- events 100 person- events 100 person-
years) years) years)
No residential move 2,978,808 80.73 2,645,258 80.67 333,550 81.18
Parent moves in with a child 4,965 0.13 4,133 0.13 832 0.20
Any child moves in with parent 45,196 1.22 41,063 1.25 4,133 1.01
Parent moves closer to a child 73,433 1.99 63,855 1.95 9,578 2.33
Any child moves closer to parent 421,414 11.42 376,632 11.49 44,782 10.90
Parent/child moves further away 164,151 4.45 147,278 4.49 16,873 4.11
Parent moves to a care home 1,986 0.05 878 0.03 1,108 0.27
All residential moves 711,145 19.27 633,839 19.33 77,306 18.82
All proximity-enhancing (PE) moves 545,008 14.77 485,683 14.81 59,325 14.44
Co-residential moves 50,161 1.36 45,196 1.38 4,965 1.21
Non-coresidential PE moves 494,847 13.41 440,487 13.43 54,360 13.23

Source: Authors’ calculation using data from the Finnish population register, Care Register for Healthcare, and Care Register for Social Services (1995-2019).
Note: co-residential moves = parent moves in with a child + any child moves in with parent; non-coresidential proximity-enhancing moves = parent moves

closer to a child + any child moves closer to parent.
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Association between hospitalisation and residential moves

We then examine the average marginal effects (AMESs) of hospitalisation on the probability of
residential moves (Table 3). First, hospitalisation is associated with a 0.04 percentage-point
increase in the annual probability of parents moving in with a child. Although this association
appears small in magnitude, it is significant when viewed against the rate of such a move for
the non-hospitalised group. In contrast, there is no significant association between
hospitalisation and having any child move in with the parent. Meanwhile, hospitalisation is
associated with a (.24 percentage-point increase in the annual probability of parents moving
closer to any child. Additionally, hospitalisation increases the probability of any child moving
closer to the parent and the parent/child moving farther away by 0.17 and 0.08 percentage
points, respectively. While these values are statistically significant, they are negligible when
viewed against the baseline risks of such residential moves. Finally, hospitalisation is
associated with a significant 0.13 percentage-point increase in the probability of parents to

move to a care home.

Table 3. Average marginal effect of hospitalisation on residential moves

Outcome AME
No move -0.62 ***
(0.08)
Parent moves in with child 0.04 ***
(0.01)
Any child moves in with parent -0.03
(0.02)
Parent moves closer to child 0.24 ***
(0.03)
Any child moves close to parent 0.17 **
(0.06)
Parent/child moves farther away 0.08 ***
(0.04)
Parent moves to a care home 0.13 *
(0.01)

Source: Authors’ calculation using data from the Finnish population register, Care Register for
Healthcare, and Care Register for Social Services (1995-2019).

Notes: Values are expressed in percentage points. Standard errors in parentheses; * p <.05; ** p
<.01; *** p<.001.
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Sociodemographic heterogeneities in the link between health and residential moves

The preceding results mask the considerable heterogeneity in the association of
hospitalisation with residential mobility across parents’ sociodemographic backgrounds
(Figures 1-5). Across parents’ age, we find that the association between hospitalisation and
any residential moves is highest in the oldest age group (AME7o.g3 = 1.5 PP) (Figure 1).
Although this is largely driven by the elevated risk of moving to a care home after
hospitalisation, we also observe such an age gradient for parents moving in with a child
(AME-~0.83 = 0.2 PP). On the other hand, an opposite pattern can be observed for parents
moving closer to any child, which has a stronger association with prior hospitalisation in the

younger age group.

Across education, the association between hospitalisation and any residential move is
strongest among parents with basic education (AME = 0.9 PP), who also exhibit the highest
increase in the risk of moving to a care home following hospitalisation (AME = 0.15 PP)
(Figure 2). Likewise, the association of hospitalisation with the risk of parents moving in with
a child is highest among the basic-educated group (AME = 0.07 PP vs 0.01 PP for the

college-educated). We observe less educational heterogeneity for all other moves.

Meanwhile, across gender and marital status, Figure 3 suggests that hospitalisation
increases the risk of any residential move among spouseless parents (AME = 1.2 PP for
spouseless fathers and 1.1 PP for spouseless mothers). This is particularly driven by the
elevated risks of spouseless fathers to move to a care home (AME = 0.36 PP) and spouseless
fathers to experience distance-increasing moves (AME = 0.42 PP) following hospitalisation.
The variation is not as strong for proximity-enhancing moves, although there is a pronounced
association between hospitalisation and spouseless fathers moving in with any of their

children (AME = 0.14 PP).
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We also find that the association between hospitalisation and any residential move is
stronger for home-owning parents (AME = 1.12 PP vs 0.5 PP for non-homeowners), and this
is mostly driven by the heightened risk of having any child move closer (AME = 0.57 PP),
parents moving to a care home (AME = 0.21 PP), and parent/child moving farther away
(AME = 0.28 PP) (Figure 5). On the other hand, the probability of moving closer to any child
increases among non-homeowning parents following hospitalisation (AME = 0.3 PP). It is
also worth noting that hospitalisation has a negative association with homeowners having any

child move in with them (AME = -0.11).

Finally, across place of residence, the association of hospitalisation with any
residential move is higher among parents in rural areas (AME = 0.81 PP vs 0.3 PP in urban
areas), which is largely due to the 0.3 PP-increase in the probability of having a child move
closer to rural-residing parents. For other proximity-enhancing moves, however, there is no

substantial heterogeneity between urban and rural areas.
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Figure 1. Average marginal effects of hospitalisation on residential moves, by age group
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Source: Authors’ calculation using data from the Finnish population register, Care Register for Healthcare, and
Care Register for Social Welfare (1995-2019).

Notes: Average marginal effects (AME) are calculated from models interacting hospitalisation and age group
and controlling for parental and children’s characteristics, including gender, birth cohort, education, marital
status, homeownership, place of residence, region of residence, number of children, median age of children,
number of grandchildren, if any child is college-educated, if any child got divorced in the past year, if any child
lost a job in the past year, and prior proximity to children. AME for “any residential move” is the total AMEs
from all residential moves for each age group.
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Figure 2. Average marginal effects of hospitalisation on residential moves, by education
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Source: Authors’ calculation using data from the Finnish population register, Care Register for Healthcare, and
Care Register for Social Welfare (1995-2019).

Notes: Average marginal effects (AME) are calculated from models interacting hospitalisation and education
and controlling for parental and children’s characteristics, including age group, gender, birth cohort, marital
status, homeownership, place of residence, region of residence, number of children, median age of children,

number of grandchildren, if any child is college-educated, if any child got divorced in the past year, if any child

lost a job in the past year, and prior proximity to children. AME for “any residential move” is the total AMEs

from all residential moves for each education group.
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Figure 3. Average marginal effects of hospitalisation on residential moves, by gender
and presence of spouse
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Source: Authors’ calculation using data from the Finnish population register, Care Register for Healthcare, and
Care Register for Social Welfare (1995-2019).

Notes: Average marginal effects (AME) are calculated from models interacting hospitalisation and gender x
presence of spouse, and controlling for parental and children’s characteristics, including age group, birth cohort,
education, homeownership, place of residence, region of residence, number of children, median age of children,
number of grandchildren, if any child is college-educated, if any child got divorced in the past year, if any child
lost a job in the past year, and prior proximity to children. AME for “any residential move” is the total AMEs
from all residential moves for each gender x spouse category.
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Figure 4. Average marginal effects of hospitalisation on residential moves, by
homeownership status
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Source: Authors’ calculation using data from the Finnish population register, Care Register for Healthcare, and
Care Register for Social Welfare (1995-2019).

Notes: Average marginal effects (AME) are calculated from models interacting hospitalisation and
homeownership status, and controlling for parental and children’s characteristics, including age group, gender,
birth cohort, education, marital status, place of residence, region of residence, number of children, median age
of children, number of grandchildren, if any child is college-educated, if any child got divorced in the past year,
if any child lost a job in the past year, and prior proximity to children. AME for “any residential move” is the
total AMEs from all residential moves for each homeownership category.
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Figure 5. Average marginal effects of hospitalisation on residential moves, by place of

residence

ANY RESIDENTIAL MOVE

Parent moves in with any child 0/05
003

-0.04

Any child moves in with parent
-0.01

Parent moves closer to any child

Any child moves closer to the parent

Place of residence

Rural ¢ Urban

Parent/child moves farther away

Parent moves to a care home

. 2
0.08

-0.25 0.00

0.3

0.21
0.28

0.31

0.25

0.81

0.75 1.00

Average marginal effect (in percentage points)

Source: Authors’ calculation using data from the Finnish population register, Care Register for Healthcare, and

Care Register for Social Welfare (1995-2019).

Notes: Average marginal effects (AME) are calculated from models interacting hospitalisation and place of
residence, and controlling for parental and children’s characteristics, including age group, gender, birth cohort,
education, marital status, homeownership, region of residence, number of children, median age of children,
number of grandchildren, if any child is college-educated, if any child got divorced in the past year, if any child
lost a job in the past year, and prior proximity to children. AME for “any residential move” is the total AMEs

from all residential moves for each place of residence.
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Supplementary analyses

We perform additional analyses to check the robustness of our findings. First, as the results
can be sensitive to the way we operationalised health decline, we examine the AMEs of at
least a week-long hospitalisation on residential moves. This specification likely indicates
more severe health issues necessitating more intensive care. The results are largely consistent
with what is shown in the paper, with at least a week-long hospitalisation being associated
with parents moving in with a child and to a care home. The magnitude of the associations for
these moves, however, are stronger than our main results, indicating that co-residence with

children and institutionalisation are potent responses to even more progressive health issues

(Table S1).

Second, death is a potential competing risk following hospitalisation. We therefore
compare our main results with the AMEs from a fully adjusted model that includes death as a
competing outcome. As expected, hospitalisation has a strong association with death, while
patterns of its association with the risk of residential moves remain consistent. The exception
are the risks of any child moving closer to the parent and parent moving to a care home,
which attenuate when death is included as an outcome, suggesting that these two residential

moves happen close to parents’ death (Table S2).

Third, unobserved time-invariant characteristics may also affect individuals’
likelihood of moving (Mikolai & Kulu, 2018). However, we have not explicitly modelled
them due to the computational limitations of predicting probabilities from random effects
models with more than four outcomes (Luedicke, 2021), and we have instead computed
standard errors correcting for repeated observations. As a sensitivity check, we compare the
parameters of an unadjusted model with that of an individual-level random effects model that

include a shared variance component, i.e., a shared frailty model, which to an extent captures
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unobserved heterogeneity. We find that the estimates for these two models are similar (Table

S3).

Finally, we provide the coefficients of the main model for interested readers (Table

S4). This and the results of these additional analyses are provided in the Supplementary File.

Summary and discussion

Recent advances in the literature increasingly recognise the role of family ties in shaping
individuals’ residential mobility. In this study, we simultaneously examine the residential
moves of older parents and their adult children and disentangle whether these moves involve
co-residence. We contribute to the extant scholarship by demonstrating how parental health
shapes the geographic convergence—or divergence—between generations, and how parents’
sociodemographic characteristics modify this relationship. To this end, we take advantage of
the rich information from the multigenerational population and health registers of Finland, a
country where rapid population ageing challenges the sustainability of its care systems and

increasingly foregrounds the role of informal support in the care economy.

Our descriptive results suggest that around a quarter of all residential moves
experienced by older Finnish parents lead to a greater proximity to their adult children, and
close to 60% of these moves are due to children moving closer to them, mirroring findings
from past research (Artamonova et al., 2020; Choi et al., 2015; Thomas & Dommermuth,
2020). On the other hand, co-residential moves are a rare occurrence—only experienced by

1.4% of parents—but even rarer are moves from community to a care home.

Supporting our first hypothesis, we find that health decline leads to geographic
convergence between parents and their children. However, this is only true for parents

moving in with or closer to their children, but not for children’s moves, consistent with the
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broader finding in the literature that individuals who need support—not the carers—are the
ones who move (Artamonova et al., 2020; Mulder & Kooiman, 2024). This finding, however,
is not universal, and the relationship between health and residential mobility varies across
parents’ sociodemographic background. Partially supporting our second hypothesis, we find
that pre-retirees (ages 50-59) are more likely to move closer to a child in response to health
decline. However, hospitalisation induces the likelihood of parents aged 70-83 to move in
with a child and to transfer to a care home. Collectively, these findings suggest that in the
younger ages, health decline signals parents to move closer to children for support while still
maintaining their autonomy and independence. In the more advanced ages, however,
healthcare needs require more intensive support through either co-residence with children or

institutionalisation.

Meanwhile, our results do not support our third hypothesis that higher-educated
parents are more likely to experience proximity-enhancing moves following health decline.
On the contrary, we find that the associations between hospitalisation and parents moving in
with any child or to a care home are stronger among lower-educated parents, while there is no
substantial variation across education for other moves. This suggests that parents with lower
socioeconomic status are more likely to draw support from a co-resident child following
health decline. While this overall result does not conform to the finding of one recent study in
the United States (Reyes & Shang, 2024), it is consistent with the socioeconomic gradient of
co-residence with children and institutionalisation that other studies have found (Van Der
Pers et al., 2015; Vergauwen & Mortelmans, 2020). We note, however, that our analytical
sample only includes ages 50-83, and this finding could also be a result of the fact that lower-
educated adults experience disability earlier and move to care homes, and we may not be

fully capturing the delayed onset of diseases among the higher-educated (Chiu et al., 2019).
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Our findings also provide partial evidence in support of our fourth hypothesis.
Compared to mothers and to fathers who have a spouse, the association between
hospitalisation and the risk of moving in with or closer to children is most pronounced among
spouseless fathers. This goes against our expectation that the association would be stronger
for mothers. A European-wide study suggests that older men rely more on family and well-
known ties compared to older women, who experience growth in nonfamily ties as they age
(Schwartz & Litwin, 2018). The more constrained social networks of fathers could thus help
explain the differential effect of health decline on their likelihood of moving closer to
children, and of moving to a care home, after marital dissolution. On the other hand, there is a
pronounced association between hospitalisation and distance-increasing moves between
spouseless mothers and their children—and we can only speculate whether these moves

involve nonfamily ties.

Finally, supporting our fifth hypothesis, we find that place characteristics are an
important aspect shaping the relationship between health decline and residential mobility. In
line with our expectations, the association between hospitalisation and parents moving closer
to any child is stronger among non-homeowning parents. In contrast, hospitalisation has a
stronger association with the risk of homeowning and rural-residing parents having any child
move closer, which runs counter against our hypothesis that hospitalisation would induce
proximity-enhancing moves among urban-residing parents. In any case, these results
altogether suggest the importance of inertial factors in families’ residential mobilities.
Following health decline, non-homeowning parents exhibit greater flexibility in moving to
housing situated closer to their children. Meanwhile, homeowners and rural residents are
more likely to age in place and instead attract children to move closer to them when they are
sick. At the same time, they are more likely to move to a care home following health

decline—highlighting the potentially competing roles of formal care and support from nearby
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children in addressing the imbalance between current housing conditions and the care needs

of homeowners and rural residents.

We recognise the limitations of our study. First, using hospitalisation as our proxy for
health decline represents an improvement from previous register-based studies, but this
measure may not sufficiently capture health conditions that at times require ambulatory care
but not necessarily inpatient care, such as asthma and hypertension. Second, parents and
children may move in anticipation of the former’s worsening health, but we have not
captured this in our analysis. In any case, one study finds no strong evidence for this
anticipation effect (Reyes & Shang, 2024). Third, our analyses are from the parents’
perspective, and although we have controlled for children’s characteristics, we have not
examined heterogeneities in the association between health and residential mobility across
the characteristics of individual children. Future research can analyse this association from
the children’s perspective and explore, for instance, the role of sociodemographic
characteristics and geographic considerations in their decision to move closer to or co-reside
with parents. Fourth, we have defined residential mobility as crossing postcodes—the finest
spatial unit in the data—but we could not examine short-distance moves within the postcode,
which may relate to downsizing and other amenity-related housing changes. This may

especially be an issue for large postcodes in rural areas and the northern parts of Finland.

All 1n all, our findings have important implications for understanding the intersections
of health and residential mobility from a family perspective. We frame residential mobility as
a response to health issues, but our main finding—that parents, rather than children, are the
ones who move following hospitalisation—also underscores the potential dual challenges of
relocation and worsening health. Although residential mobility has been linked to better well-
being among older adults (Finney & Marshall, 2018), it also involves adapting to a new
environment and a desire for “residential normalcy” on the part of the mover (Golant, 2011).
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At the same time, our results do not suggest that children’s residential arrangements are
wholly unaffected by their parents’ health. On the contrary, living with or near ill parents—
more common among parents aged 70+—implies some degree of support, whether realised or

anticipated, from adult children who are themselves navigating various life course transitions.
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SUPPLEMENTARY FILES

Table S1. Average marginal effects of at least a week-long hospitalisation on residential
moves

Outcome AME
No move -0.71 ***
(0.14)
Parent moves in with child 0.10 ***
(0.01)
Any child moves in with parent 0.03
(0.04)
Parent moves closer to child 0.15 ***
(0.04)
Any child moves close to parent 0.22
(0.12)
Parent/child moves away -0.02
(0.07)
Parent moves to a care home 0.23 ***
(0.02)

Source: Authors’ calculation using data from the Finnish population register, Care Register for
Healthcare, and Care Register for Social Services (1995-2019).

Notes: Values are expressed in percentage points. Standard errors in parentheses; * p <.05; ** p
<.01; *** p<.001.



Table S2. Average marginal effects of at least a week-long hospitalisation on residential
moves, with death as an additional competing risk

Outcome AME
No move -1.64 ***
(0.08)
Parent moves in with child 0.03 ***
(0.01)
Any child moves in with parent 0.04
(0.02)
Parent moves closer to child 0.2] ***
(0.03)
Any child moves close to parent 0.03
(0.06)
Parent/child moves away 0.02
(0.04)
Parent moves to a care home 0.10 ***
(0.01)
Parent dies 1.28 ***
(0.02)

Source: Authors’ calculation using data from the Finnish population register, Care Register for
Healthcare, and Care Register for Social Services (1995-2019).

Notes: Values are expressed in percentage points. Standard errors in parentheses; * p <.05; ** p
<.01; *** p<.001.
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Table S3. Unadjusted discrete-time competing risk models of residential moves: a) not
accounting for panel data structure, and b) accounting for individual-level random effects

Multinomial outcome Model a Model b
b (se) b (se)

Parent moves in with child

Hospitalised in the past year 0.512%** 0.503%**
(0.038) (0.038)

t -0.126%** -0.128***
(0.007) (0.007)

t? 0.004%*%* 0.004%%**
0.000 0.000

Constant -5.706%** -5.805%**
(0.035) (0.035)

Any child moves in with parent

Hospitalised in the past year -0.117 %% -0.117%%*
(0.017) (0.017)

t -0.065%** -0.068***
(0.003) (0.003)

t? -0.001*** -0.001%**
0.000 0.000

Constant -3.395%%* -3.492%**
(0.012) (0.012)

Parent moves closer to child

Hospitalised in the past year 0.223 %% 0.215%%*
(0.012) (0.012)
t -0.029%** -0.032%**
(0.002) (0.002)
t2 -0.000%** -0.000*
0.000 0.000
Constant -3.387%%* -3.486%***
(0.011) (0.011)
Any child moves closer to parent
Hospitalised in the past year 0.013* 0.006
(0.006) (0.006)
t -0.013%** -0.016***
(0.001) (0.001)
t? -0.002%** -0.002%**
0.000 0.000
Constant -1.586%** -1.684%**
(0.005) (0.005)
Parent/child moves away
Hospitalised in the past year 0.012 0.006
(0.009) (0.009)
t -0.115%** -0.118%**
(0.001) (0.001)
t2 0.0071*** 0.001***
0.000 0.000
Constant -1.960%** -2.057***
(0.006) (0.007)
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Parent moves to a care home

Hospitalised in the past year 2.119%** 2.104%**
(0.048) (0.048)
t 0.056%** 0.055%**
(0.013) (0.013)
t2 0.001*** 0.001 %%
0.000 0.000
Constant -9.090%*** -9.193#**
(0.099) (0.099)
var(u) 0.506%**
(0.003)
N 3,689,953 3,689,953
AIC 5,089,982.6 5,012,821.8

Source: Authors’ calculation using data from the Finnish population register, Care Register for

Healthcare, and Care Register for Social Services (1995-2019).

Notes: b = coefficient; se = standard error; * p <.05; ** p <.01; *** p <.001

t=age — 50.
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Table S4. Discrete-time competing risk model of proximity-enhancing moves

Parent moves in  Any child moves Parent moves Any child moves Parent/child Parent moves to
with a child in with parent closer to a child  closer to parent moves away a care home
B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)
Hospitalised at t-1 0.306%** -0.018 0.127%** 0.024%** 0.026** 1.770%**
(0.041) (0.018) (0.013) (0.0006) (0.010) (0.062)
Female 0.074* 0.122%** 0.026** -0.032%** -0.084*** -0.306***
(0.031) (0.010) (0.010) (0.004) (0.006) (0.053)
Birth cohort
1938-1944 Ref Ref Ref Ref Ref Ref
1945-1949 -0.038 0.049%** 0.021 0.019%** -0.036*** 0.045
(0.045) (0.017) (0.013) (0.006) (0.009) (0.067)
1950-1954 -0.058 0.146%** 0.141%** 0.081%** -0.036%*** 0.181*
(0.051) (0.017) (0.015) (0.006) (0.010) (0.089)
1955-1959 0.045 0.204%** 0.225%** 0.154%** -0.082%*** 0.492%**
(0.056) (0.019) 0.017) (0.007) (0.011) (0.114)
1960-1970 0.001 0.156%** 0.396%** 0.207%** -0.090%*** 0.414*
(0.064) (0.021) (0.019) (0.008) (0.012) (0.169)
College-educated 0.108*** 0.075%** 0.112%** 0.039%** 0.086*** -0.174%**
(0.021) (0.007) (0.006) (0.003) (0.004) (0.035)
Renting 1.146*** -0.236*** 0.928*** 0.097*** 0.382%** 0.935%**
(0.034) (0.015) (0.010) (0.005) (0.007) (0.053)
Rural -0.477*** -0.248*** -0.423*** -0.167*** -0.363*** -0.496***
(0.038) (0.012) (0.010) (0.005) (0.007) (0.062)
Marital status
Never-married Ref Ref Ref Ref Ref Ref
Married/registered partnership -0.03 0.236%** 0.006 0.088*** -0.085%** -1.436%**
(0.076) (0.027) (0.024) (0.011) (0.012) (0.109)
Divorced 0.455%** -0.027 0.542%** 0.254%** 0.180%*** -0.157
(0.076) (0.029) (0.024) (0.011) (0.012) (0.103)
Widowed 0.563*** 0.323%** 0.404*** 0.067*** 0.037* -0.343**
(0.090) (0.037) (0.029) (0.014) (0.018) (0.117)
Place of residence
West Finland Ref Ref Ref Ref Ref Ref
Helsinki-Uusima 0.213*** 0.147*** 0.094*** 0.021%** 0.055%** 0.009
(0.042) (0.015) (0.013) (0.006) (0.008) (0.069)
South Finland -0.076+ 0.002 0.029* 0.055%** -0.001 0.095
(0.045) (0.015) (0.013) (0.006) (0.009) (0.069)
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North & East Finland -0.138** 0.003 -0.050%** 0.033%** 0.107%%* -0.088
(0.045) (0.015) (0.013) (0.006) (0.009) (0.072)
Aland -0.459+ -0.448%** -0.745%** -0.890*** -0.238%** -1.385+
(0.249) (0.084) (0.086) (0.043) (0.050) (0.715)
Length of hospital stay 0.010%** -0.001 0.003%** 0 0.0027%** 0.013%**
(0.001) (0.001) 0.000 0.000 0.000 (0.001)
Number of children 0.307%** 0.330%** 0.158%** 0.239%** -0.540%** 0.005
(0.012) (0.005) (0.005) (0.003) (0.005) (0.033)
Median age of children -0.028*** -0.089*** -0.001 -0.052%** -0.079*** 0.005
(0.004) (0.001) (0.001) (0.001) (0.001) (0.006)
Number of grandchildren -0.083* 0.097*** 0.060%** 0.288%** -0.159%** -0.027
(0.034) (0.011) (0.010) (0.004) (0.007) (0.054)
Any child college-educated 0.276%** 0.282%** 0.178%** 0.337%** 0.354%** 0.064
(0.046) (0.019) (0.014) (0.006) (0.012) (0.063)
Any child experienced divorce at t-1 0.207%** 0.262%*%* 0.104%** 0.175%** 0.035%** -0.001
(0.041) (0.013) (0.011) (0.005) (0.009) (0.082)
Any child lost a job at t-1 -0.042% -0.042%** 0.139%** 0.124%** -0.218%** -0.014
(0.017) (0.006) (0.006) (0.003) (0.005) (0.034)
Proximity to nearest child 0.003%** 0.003%** 0.003%** 0.002%** 0.0071%** 0.001***
0.000 0.000 0.000 0.000 0.000 0.000
t -0.093*** -0.002 -0.020%** 0.012%** -0.061*** 0.085%**
(0.008) (0.003) (0.002) (0.001) (0.002) (0.016)
t2 0.003*** -0.001*** -0.000%** -0.001*** 0.002%** 0.001+
0.000 0.000 0.000 0.000 0.000 0.000
Constant -6.586%** -2.852%** -4 85TH** -1.599%** 0.998*** -8.662%**
(0.140) (0.049) (0.043) (0.019) (0.026) (0.229)
N =3,689,749

Source: Authors’ calculation using data from the Finnish population register, Care Register for Healthcare, and Care Register for Social Services (1995-2019).
Notes: B = regression coefficient; SE = standard error, in parentheses; * p <.05; ** p <.01; *** p <.001; t = age — 50.
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