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Outdoor mobility in senior housing residents
and community-dwelling older people
in different population density areas

Sini Siltanen?"®, Essi-Mari Tuomola?, Markku Kauppinen?, Kirsi E. Keskinen?, Taina Rantanen? and
Mikaela von Bonsdorff'?

Abstract

Background Outdoor mobility supports functioning and active life in old age. There is scarce knowledge about the
outdoor mobility of senior housing residents, and it remains unclear whether outdoor mobility is dependent on one’s
home location.

Aims We investigated outdoor mobility among senior housing residents and community-dwelling older adults in
different population-density areas.

Methods We pooled data from two Finnish studies: a senior housing survey (N=322) and a population-based
cohort study among community-dwelling older adults (N=1018). Life-space mobility (higher score indicating
greater mobility) and autonomy outdoors (lower score indicating greater autonomy) were used as markers of
outdoor mobility. Population density was used as an indicator of service availability and outdoor mobility enabling
infrastructure. Data were analyzed with linear regression and moderation analyses.

Results The mean life-space mobility scores were 70.5 (standard deviation, SD 20.0) among community-dwelling
older adults and 54.8 (SD 27.6) among senior housing residents. For autonomy outdoors, the scores were 5.3 (SD 3.7)
and 7.4 (SD 4.9), respectively. Population density moderated the association of housing type with outdoor mobility. In
the highest and lowest population-density areas, senior housing residents had lower life-space mobility and poorer
autonomy outdoors than community-dwelling older adults, whereas in the intermediate population-density areas, no
such differences were found.

Conclusions The location of a senior house is meaningful and optimal for outdoor mobility when within easy reach
but not too near amenities. Poorer outdoor mobility among senior housing residents may reflect their adjustment to
a new home environment and life situation, e.g., becoming a widow.
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Introduction

Outdoor mobility, referring to all kinds of trips outside
one’s home, is a key factor underlying functioning and
active life in older age. Leaving the home either by foot
or by any type of transportation enables older people to
participate in various activities and community life and
supports independent living [1-3]. Leaving the home
also supports social integration [4] and is associated with
greater quality of life [5]. Furthermore, among commu-
nity-dwelling older adults, going outside one’s home
increases physical activity [6] and is associated with bet-
ter health and function [7, 8]. Hence, outdoor mobility
is regarded as a central contributor to healthy and active
aging and is of high interest for public health actions. It
may be assessed from two correlating, but not overlap-
ping perspectives: actual mobility behavior and perceived
autonomy for mobility [9]. As a marker of actual mobility
behavior, life-space mobility describes the extent of mov-
ing in an individual’s daily life and incorporates also the
frequency of travel and assistance needed for the travel
[10]. Perceived autonomy in participation outdoors (from
now on ‘autonomy outdoors’), in turn, describes one’s
self-rated possibilities to participate in activities outside
the home and incorporates the meanings attached to
these activities [11].

Environmental features, both social and physical, can
influence outdoor mobility. According to the established
ecological theory of aging, to allow optimal mobility, i.e.
the ability to go wherever, whenever and however one
wants, an individual’s competencies need to be in line
with the demands and press of the environment [12].
In previous studies among community-dwelling older
adults, it has been found that good walkability in the
outdoor environment and service availability, assessed
based on e.g. population density and street connectivity,
increases physical activity and participation in cultural
activities [13—15]. On the other hand, longer distances
to attractive destinations for outdoor mobility, such as
services, parks, or walking trails, seem to prompt older
adults for greater activity [16]. Accessibility at home is
also important, as thresholds, narrow doorways, and
heavy doors may restrict abilities to leave the home
and thus decrease participation in activities outside the
home [2, 17, 18]. The social environment may also play
an important role, as social involvement [19], social net-
works, and social support [20, 21] have been shown to
function as key correlates for greater life-space mobility
and autonomy. Overall, it is possible that a home that
once facilitated active family life may no longer be opti-
mal at an older age as functional abilities decline, and
social networks change. However, it remains unclear
whether outdoor mobility varies between older people
residing in different housing types.

Page 2 of 10

Senior housing has become a popular housing option
in Finland and other Nordic countries in recent years
[22]. Briefly, senior houses are a type of non-institutional
communal housing, comparable to retirement com-
munities, and include residents mainly over 55 years of
age who can live independently. Senior housing typically
functions as an “in-between” housing option when liv-
ing in ordinary private dwellings is no longer feasible but
there is yet no need for formal care or assistance (Jolanki
2021). Hence, people move into senior housing due to
convenience, not due to a need for functional assistance.
Further, senior houses are designed to support indepen-
dent life and social interaction [23], and thus, they center
on providing organized activities and common spaces for
their residents. We found in our recent study that senior
housing residents have more depressive symptoms and
poorer self-rated abilities and overall possibilities to lead
an active life compared to community-dwelling older
adults [24]. In addition, men residing in senior houses
seem to have poorer physical functioning than commu-
nity-dwelling men, while women in senior houses are
often lonelier than community-dwelling women [25].
However, senior housing residents’ frequency of activity
or will to lead an active life does not differ from that of
community-dwelling older adults [24].

There is currently sparse knowledge on the outdoor
mobility of senior housing residents. Hence, it remains
unclear whether life-space mobility or autonomy out-
doors are different among senior housing residents com-
pared to community-dwelling older adults. In principle,
senior houses are designed to be located near ameni-
ties, recreational spaces, and public transport, and their
apartments and other facilities are accessible [22, 26],
prompting their residents to an active lifestyle. This may
contribute to senior housing residents’ autonomy out-
doors as well as actual life-space mobility. It is also pos-
sible that as most everyday activities can be performed
near the home and as functional deficits are common
among men residing in senior houses, life-space mobil-
ity is generally lower among senior housing residents
compared to community-dwelling older adults. It also
remains unknown whether the differences in outdoor
mobility are more evident in some areas than others, i.e.,
in areas that have good walkability and service availabil-
ity versus in more rural areas. These associations warrant
investigation to promote active and healthy aging more
comprehensively. This study aimed to first, discover the
plausible differences in life-space mobility and auton-
omy outdoors between senior housing residents and
community-dwelling older adults, and second, to inves-
tigate whether population density area, reflecting service
availability and the amount of outdoor mobility enabling
infrastructure, moderates the association between hous-
ing type and outdoor mobility.
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Methods

Study design and data

This study combined data from the BoAktiv senior hous-
ing survey [25, 27] and the Active Aging—Resilience
and External Support as Modifiers of the Disablement
Outcome (AGNES) cohort study [28]. The BoAktiv sur-
vey was conducted among over 55-year-old people who
were residing independently in Folkhilsan owned pri-
vate senior houses around coastal regions of Finland
and were Finnish- or Swedish-speaking. The data were
first collected in 2018 by paper-pencil surveys, which
the researchers delivered to the residents either person-
ally in the public area of the senior houses as a part of
a data collection event or to their private mailboxes in
case a resident was unable to participate in the event.
Altogether 465 residents of 12 senior houses were invited
to participate and of them, 42% (N=194) consented. In
2020, another data collection round was conducted with
three new senior houses included. This time 588 persons
were invited and 247 (42%) participated. In the present
study, we utilized individual baseline data from the first
data collection of each participant, meaning that in case
the participant had responded both in 2018 and 2020,
only answers from 2018 were utilized from these persons.
Additionally, we excluded persons who responded after
Mid-March 2020 when COVID-19 pandemic reached
Finland. This yielded a baseline sample size of 322 par-
ticipants. The BoAktiv study participants are herein
referred to as “senior housing residents”

The AGNES cohort study was conducted among com-
munity-dwelling older adults from three birth cohorts
initially aged 75, 80 or 85 years and living indepen-
dently in Jyviaskyld, Central Finland. The baseline data
of AGNES was collected in 2018 by face-to-face home
interviews. At baseline, 2348 persons were invited to par-
ticipate and of them, 1021 (43%) consented. The study
design and recruitment process of AGNES has been pre-
sented more thoroughly elsewhere [28, 29]. In the pres-
ent study, the AGNES participants are referred to as
“community-dwelling older persons”.

Measures

Life-space mobility and autonomy outdoors were used
as markers of outdoor mobility. Life-space mobility was
assessed using the University of Alabama at Birmingham
Study of Aging Life-Space Assessment (LSA) [10] trans-
lated into Finnish [30]. The measure comprises six life-
space areas starting from one’s bedroom and expanding
to the other parts of one’s home, yard, neighborhood,
town, and eventually, beyond town. Respondents are
asked whether they have moved in each area during the
previous four weeks, how often and whether they have
needed help or assistance in doing so. In this study, we
used the validated life-space mobility composite score
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that takes into account the distance, frequency and level
of independence of mobility [10, 31]. The score ranges
from 0 to 120, with higher scores indicating greater life-
space mobility. In BoAktiv, 316 (94%) and in AGNES,
1017 (99.6%) participants had data on life-space mobility.

Autonomy outdoors was assessed using the “autonomy
outdoors” subscale of the Impact on Participation and
Autonomy (IPA) questionnaire. The IPA questionnaire
is validated and can be used either as a whole or as sub-
scales [32, 33]. The scale assesses perceived possibili-
ties to (1) visit friends and relatives, (2) make trips and
travel, (3) spend leisure time, (4) meet other people, and
(5) live life as one wants. The response options for these
five items range on a Likert scale from “very good” (0)
to “very poor” [4]. The item scores are summed, and the
total score thus ranges from 0 to 20, with higher scores
indicating poorer perceived autonomy. In BoAktiv, 321
(96%) and in AGNES, 995 (97%) participants had data on
autonomy outdoors.

Population density area was used to indicate service
availability and the amount of outdoor mobility enabling
infrastructure [34] at the participant’s home location and
it was treated as a moderator in the analyses. AGNES
participants’ home addresses were derived from the pop-
ulation register and geocoded using the Digiroad dataset
[35]. All AGNES participants lived in the municipality of
Jyviskyld, a medium-sized city with 141 305 inhabitants
[36]. The BoAktiv senior houses were manually located
on a map based on address information. The Boaktiv
senior houses were located in 12 municipalities, which
varied from 9400 to 638 000 in their population [36]. For
each municipality separately, the range of population
density (number of people/km?, data available in 1 km
x 1 km grids) [34] within the municipality’s administra-
tive borders [37] was defined in GIS and divided into ter-
tiles (highest, intermediate, lowest). The highest tertile
typically indicated the center of each municipality. Each
participant was assigned to the population density tertile
based on their home location and thus categorized into
living in the highest, intermediate, or lowest population
density area.

Covariates included variables that correlated with
housing type and/or outdoor mobility, i.e., age, sex,
depression, self-rated health, educational attainment,
living alone, and the length of residence in the current
home. Age was calculated based on self-reported birth
year (BoAktiv) or drawn from the national population
register (AGNES). Sex was categorized as (1) men or
(2) women. Depressive symptoms were assessed with
the Center for Epidemiologic Studies Depression Scale
(CES-D; range 0-60, higher scores indicate more depres-
sive symptoms) [38]. Self-rated health was assessed with
one question and six possible responses categorized into
three: (1) good or very good, (2) moderate or fair, and
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(3) poor or very poor. Educational attainment was based
on self-reports and categorized into three: (1) high (high
school diploma or university degree), (2) intermediate
(middle school, folk high school, vocational school, or
secondary school), and (3) low (primary school or less).
Living alone was categorized into (1) living alone or (2)
living with someone (spouse, family member, or someone
else). Length of residence was indicated in years.

Statistical analyses

Mann-Whitney U-test and chi-square test were used
to analyze the differences in study participants’ back-
ground characteristics by housing type. Mann-Whitney
U-test was used for continuous variables. In addition,
we analyzed the differences in senior housing residents’
background characteristics by population density area
with Kruskal-Wallis test and chi-square test. To define
relevant covariates, the correlations between the main
variables and plausible covariates were tested with Pear-
son’s (continuous variables) and Spearman’s correla-
tion (categorical variables, data not shown). Thereafter,
linear regression analysis was used to investigate the
individual associations of housing type and population
density area with life-space mobility and autonomy out-
doors. Hence, housing type and population density area
were analyzed in separate models. Before running the
analyses, the assumptions for the absence of multicol-
linearity, homoscedasticity, and normality were tested
and ensured. In the final phase, to assess whether popula-
tion density area moderates, i.e., influences the strength
of the association of housing type with outdoor mobility,
we used the PROCESS macro by Andrew Hayes [39]. In
these analyses, housing type was set as the independent
variable, population density area as a moderator, and life-
space mobility and autonomy outdoors as outcomes. All
linear regression analyses were first adjusted for age and
sex (Model 1), and thereafter additionally for self-rated
health, educational attainment, length of residence, living
alone, and depressive symptoms one at a time and finally,
all together (Models 2 and 3). Life-space mobility and
autonomy outdoors were assessed separately. Popula-
tion density area, educational attainment, and self-rated
health were dummy-coded for the regression analyses
and the highest or best category was used as a reference
category for all these variables. The level of confidence
was set at 95% in all analyses.

Moreover, 51 AGNES study participants (5%) were liv-
ing independently in a senior house. To assess whether
this affects the findings, we conducted sensitivity analy-
ses by excluding these persons from the regression analy-
ses. All analyses were performed with SPSS Statistics
version 29.
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Results

The differences in background characteristics by housing
type are presented in Table 1. Senior housing residents
were older, had been living in their current home for a
shorter period, and had more depressive symptoms and
restrictions in life-space mobility and autonomy outdoors
than community-dwelling older adults. In addition, a
greater proportion of them were women, living alone, and
had higher educational attainment compared to commu-
nity-dwelling older adults. A greater proportion of senior
housing residents were also living in an area with higher
population density area compared to community-dwell-
ing older adults. The differences in self-rated health did
not quite reach statistical significance but suggested that
senior housing residents rated their health slightly better
than community-dwelling older adults. Lastly, a greater
proportion of senior housing residents were widowed
compared to community-dwelling older adults (47% vs.
26%, respectively). Moreover, when senior housing resi-
dents’ background characteristics were analyzed by pop-
ulation density tertile (Supplementary Table), we found
that residents in the intermediate population density area
were younger, had higher educational attainment, and
rated their health better than senior housing residents in
the highest and lowest population density areas. In addi-
tion, their autonomy outdoors and life-space mobility
were greater compared to senior housing residents in the
highest and lowest population density areas.

The linear regression analyses showed that housing
type was statistically significantly associated with life-
space mobility and autonomy outdoors, such that senior
housing residents had more restricted life-space mobility
and autonomy outdoors compared to community-dwell-
ing older adults (Table 2). These associations remained
after all adjustments (F(10, 1218)=60.16,p<.001 for
life-space mobility and F(10, 1215)=68.04,p<.001 for
autonomy outdoors). The coefficients were slightly higher
for the association between housing type and life-space
mobility than for housing type and autonomy outdoors,
indicating a stronger effect for the aforementioned. Pop-
ulation density area was not associated with life-space
mobility nor autonomy outdoors (Table 2).

In the final phase, we found that population density
area moderated the associations of housing type with
life-space mobility and autonomy outdoors. With both
outcomes, the interaction including the intermediate
and highest population density area was statistically sig-
nificant in the models adjusted for age and sex whereas
the interaction including the highest and lowest popula-
tion density area was not (Table 3). This indicates that
the association of housing type with outdoor mobility
was similar in the highest and lowest population den-
sity areas, but different in the intermediate population
density areas (Fig. 1 for life-space mobility and 2 for
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Table 1 Background characteristics of the participants according to housing type
Community-dwelling Senior housing
N Mean (SD) Min-max N Mean, SD Min-Max p?
Age, years 1021 78.8(3.6) 74.6-85.7 303 82.7 (7.5) 62.0-101.0 <0.001
Depressive symptoms, CES-D 987 86 (7.1) 0-43.0 293 14.2 (8.8) 0-42.0 <0.001
Length of residence, years 1014 227 (164) 0-84.0 301 4.7 (4.8) 0-240 <0.001
Autonomy outdoors, IPA 995 533.7) 0-20.0 308 7.4 (4.9) 0-20.0 <0.001
Life-space mobility, LSA 1017 70.5 (20.0) 0-120.0 302 55.0(27.7) 0-120.0 <0.001
N N (%) N N (%) [
Sex, women 1021 585 (57) 336 225 (70) <0.001
Living alone 1016 419 (47) 332 235 (74) <0.001
Married or in a relationship 1017 598 (59) 333 97 (30) <0.001
Educational attainment 1006 330 <0.001
High 268 (27) 190 (60)
Intermediate 491 (49) 103 (33)
Low 247 (25) 23(7)
Self-rated health 1016 329 0.069
Very good or good 463 (46) 167 (53)
Moderate or fair 502 (49) 134 (43)
Poor or very poor 51 (5) 14 (4)
Population density area 1021 336 <0.001
Highest 320(31) 116 (36)
Intermediate 225 (22) 188 (58)
Lowest 476 (47) 18 (6)

Note. CES-D=Center for Epidemiologic Studies Depression Scale, IPA=Impact on Participation and Autonomy outdoors scale, LSA=the University of Alabama at

Birmingham Study of Aging Life-Space Assessment
2 tested with Mann-Whitney U-test
b tested with chi square test

Table 2 Standardized coefficients (B) for life-space mobility and autonomy outdoors tested with linear regression analysis

Life-space mobility

Autonomy outdoors

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Housing type, community-dwelling vs. senior housing 0.146%** 0.167%** —0.093%** —0.066%
Age —0.337%%* —0.265%** —0.302%** 0.285%** 0.188*** 0.2027%**
Sex, women vs. men —0.180%** —0.158*** —0.161%** 0.089** 0.055% 0.054*
Self-rated health, moderate vs. good —0.210%** —0.189%** 0.237%%* 0.2371%%*
Self-rated health, poor vs. good —0.235%%* —0.224%** 0.264*** 0.264***
Educational attainment, intermediate vs. high —0.109%** —0.074%* 0.018 0.010
Educational attainment, low vs. high —0.1719%** —0.080%* -0.004 -0.017
Living alone vs. living with someone 0.037 0.053* 0.028 0.021
Depressive symptoms —0.0971%** —0.127%* 0.3711%** 0.319***
Length of residence 0.030 0.085%** —0.005 —-0.027
Population density area, intermediate vs. highest —-0.019 0.045
Population density area, lowest vs. highest —0.008 —-0.020
R 0.206 0.336 0319 0.117 0363 0363
Note. *** p<.001, ** p<.01, *p<.05
autonomy outdoors). The moderation effects became Discussion

non-significant when adjusted for length of residence
(Table 3).

Further, we conducted sensitivity analyses by excluding
those AGNES participants who lived independently in a
senior house (#=51) and found that the results were not
impacted at all (data not shown).

We found in this study that despite living in an accessible
and social environment, senior housing residents dem-
onstrated lower life-space mobility and poorer autonomy
outdoors than community-dwelling older adults. How-
ever, it was also found that population density, reflecting
service availability and the amount of infrastructure that
facilitates outdoor mobility, moderated this association.
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Table 3 Unstandardized coefficients (B) for life-space mobility and autonomy outdoors with housing type as an independent variable
(community-dwelling vs. senior housing) and population density tertiles (highest, intermediate, and lowest) as a moderator

Life-space mobility Autonomy outdoors

Model 1 Model 2 Model 1 Model 2
Housing type, community-dwelling vs. senior housing 17.12%% 12.95% -3.14%*% -141
Population density area, intermediate vs. highest 13.95% 8.24 -2.60* -1.04
Population density area, lowest vs. highest 2.28 -0470 -1.77 -0.59
Housing type * intermediate vs. highest population density area -15.20%* -9.06 3.02% 1.60
Housing type * lowest vs. highest population density area —0.788 1.88 149 0.24
R’ 0222 0.344 0127 0.369

Note. *** p<.001, ** p<.01, *p<.05. Model 1 adjusted for age and sex; Model 2 adjusted for age, sex, self-rated health, educational attainment, length of residence,

living alone, and depressive symptoms
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Fig. 1 lllustration of the moderation effect of population density area on the association between housing type and life-space mobility (the higher the

score, the better)

While senior housing residents in the highest and low-
est population density areas demonstrated poorer out-
door mobility than community-dwelling older adults, in
the intermediate population density areas no such dif-
ference was found between senior housing residents and
community-dwelling older adults. Overall, it seemed that
population density area was more meaningful for senior
housing residents than for community-dwelling older
adults in terms of outdoor mobility. Moreover, the mod-
eration effect of housing type and population density area
on life-space mobility became non-significant when con-
trolled for length of residence. There is sparse knowledge
on the outdoor mobility of senior housing residents, and
thus, this study was among the first ones to show that the

physical environment may play a greater role in outdoor
mobility among senior housing residents than among
community-dwelling older adults.

There are several possible explanations for poorer out-
door mobility among senior housing residents. First,
in previous studies among community-dwelling older
adults, it has been found that outdoor mobility tends
to decline with advancing age [40]. In this study, senior
housing residents were older than community-dwell-
ing older adults. Second, it has been shown that poorer
physical performance and walking difficulties expose to
restrictions in both life-space mobility and autonomy
outdoors [9, 41]. Similarly, it has been found that men
in senior housing manifest poorer physical function
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Fig. 2 lllustration of the moderation effect of population density area on the association between housing type and autonomy outdoors (the lower the

score, the better)

compared to community-dwelling men [25]. Further,
although living in a social environment, most senior
housing residents were living alone, and a greater pro-
portion of them were widowed compared to community-
dwelling older adults. It has been found that becoming
‘alone’ in the household’, i.e. the only one left, in old age
may decrease outdoor mobility, especially in the face of
functional deficits [42]. Another study also found that
becoming ‘alone’ in old age may increase difficulties in
finding meaningful activities and keeping up social rela-
tions [43]. This may be reflected in decreased life-space
mobility and autonomy outdoors. While living alone in
an ordinary dwelling has been linked to greater outdoor
mobility [44], in the senior housing context it seems to
be the opposite. People living alone in ordinary dwellings
are typically obliged to run their errands by themselves
whereas people living alone in a communal environment
may seek help from the community and additionally, have
access to certain services and activities already within the
house.

The findings may also be explained by the person-
environment fit posited in the ecological theory of aging
[12]. As we previously reported, people have certain rea-
sons for moving into senior housing, typically related
to declining health and function, loneliness, and seek-
ing comfort [24]. Usually, relocation is seen as a way to
decrease environmental pressure and maintain autonomy

and control over everyday life [45]. However, relocation is
also perceived as a straining life event as such [45], and it
requires adaptation to a new environment. Perhaps one
way to adapt is to decrease life-space mobility — at least
for a while. In previous studies, it has been found that
moving in an unfamiliar environment increases the need
for cognitive processing and may cause sensory overload
vs. moving in a familiar environment [46, 47]. This, in
turn, may influence autonomy outdoors. Whether this
adaptation takes months or years is not known, but in the
present study, the median length of residence was 2 years
among senior housing residents and 20 years among
community-dwelling older adults. However, including
the length of residence as a covariate did not explain
the association of housing type with outdoor mobility.
Finally, we must note that we cannot rule out the possi-
bility that these persons would have even more restricted
outdoor mobility if they still lived in their initial dwell-
ings. Hence, we cannot conclude whether the findings of
this study reflect the consequences of relocation, the pos-
sibilities at the new residence, or rather describe the life
situation of the persons who decide to move into senior
housing.

Another notable finding was that population density
area moderated the association between housing type
and outdoor mobility. The difference in life-space mobil-
ity and autonomy outdoors was evident in senior housing
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residents and community-dwelling older adults living
in the highest and lowest population density areas but
not among those in the intermediate population den-
sity areas. Further, community-dwelling older adults’
life-space mobility and autonomy outdoors scores were
similar in all population density areas, whereas among
senior housing residents, the scores differed quite radi-
cally depending on the population density area they
were living in. Overall, these findings imply that the
most optimal place for senior housing residents to live is
in an intermediate population density area and that the
physical environment may play a greater role in outdoor
mobility among senior housing residents than among
community-dwelling residents. It seems that if services
and other important outdoor destinations are located
very near the home (high population density area, typi-
cally centers of municipalities), people do not need to
travel far away from the home. This may increase com-
fort in senior housing residents’ everyday lives but nega-
tively influence life-space mobility. On the other hand, if
the key destinations are located very far away from the
home (low population density area, typically peri-urban
and peripheral areas of municipalities), senior housing
residents may increase the service use at their residence
or just find it difficult to leave the home. Community-
dwelling older adults, in turn, may have no choice but
to leave the home and run their errands themselves. The
distance from home to neighborhood destinations facili-
tating outdoor mobility has been shown to be meaning-
ful in previous studies as well. Portegijs et al. [16] and
Boakye-Dankwa et al. [48] found that in terms of physi-
cal activity, the destinations are optimally located when
within easy reach but not too close. Based on the find-
ings of this study, the same seems to apply to life-space
mobility and autonomy outdoors. However, it should
also be noted that the senior housing residents living in
the intermediate population density areas were younger
and healthier than those living in the highest and lowest
population density areas, and hence, perhaps resembled
the community-dwelling older adults the most. Finally, it
should be noted that when assessing life-space mobility,
the moderation effect of population density area became
statistically non-significant when controlled for length of
residence. However, we believe this might be a false nega-
tive finding, as the length of residence is associated with
both housing type and life-space mobility and thus may
reduce the size of the underlying effect when included
in the model. Additionally, when illustrating the fully
adjusted moderation effect, the findings seemed similar
as in the less adjusted models, i.e., that senior housing
residents and community-dwelling older adults in the
intermediate population density areas did not have sig-
nificantly different levels of life-space mobility.
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This study has its strengths and weaknesses. Firstly,
this study pooled data from two distinct study projects,
which enabled comparisons between senior housing resi-
dents and community-dwelling older adults. The utilized
datasets were rather extensive, including both men and
women and people from all social strata. Additionally,
the data were collected at similar time points using simi-
lar methods, making data harmonization feasible. Finally,
the measures were well-established and validated. Over-
all, this study laid ground for new hypotheses regarding
outdoor mobility and active aging in the senior housing
context, a growing housing option in the Nordic Coun-
tries that has sparsely been studied from this perspective.
However, some notes should be made. Senior houses are
typically designed to be located near amenities, which is
why only a few of the present senior housing residents
were included in the lowest population density tertile.
Hence, our findings may underestimate the effects of liv-
ing in low-population-density areas on outdoor mobility
among senior housing residents. In addition, it should be
noted that the BoAktiv study did not include data on the
participants’ cognitive function. Thus, we could not con-
sider cognitive function in the present analyses, although
it would have been reasonable as we used self-report
measures. However, these kinds of activity studies typi-
cally draw the most active and healthy people to partici-
pate, whereas people with more functional deficits tend
to drop out or refuse to participate in the first place [29].
Moreover, to be able to live independently, as the par-
ticipants in the present study, people cannot have major
deficits in their cognition. Thus, we assume that the pres-
ent study participants’ cognition has not significantly
influenced the reliability of the findings. Finally, the pres-
ent study is based on a cross-sectional design, which
enables the examination of associations at a certain time
point. Longitudinal and causal investigations should be
addressed in future studies.

Conclusions

To conclude, senior housing residents in the lowest and
highest population density areas had more restricted
life-space mobility and autonomy outdoors than commu-
nity-dwelling older adults. This may reflect their adapta-
tion to a new home environment and life situation, e.g.,
becoming a widow. However, in the intermediate popula-
tion density areas, no difference in outdoor mobility was
found between senior housing residents and commu-
nity-dwelling older adults. This implies that the location
of the senior house is meaningful for older people and
optimal for outdoor mobility when within easy reach but
not too near amenities. The findings of this study may
help in designing and developing senior housing services
that support active and healthy aging and quality of life
among older people. Future studies should investigate
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whether senior housing residents are satisfied with their
dwellings and whether outdoor mobility might be pro-
moted among them.
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