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Abstract
In old age, walking difficulty may reduce opportunities to reach valued activity destinations. Walking modifications, e.g., 
slower pace or using a walking aid, may enable individuals to continue going where they wish, and hence postpone the con-
sequences of the onset of walking difficulties. We studied visited activity destinations (type, distance) among older people 
with varying degrees of walking limitations. Community-dwelling 75–85-year-old people living in Jyväskylä (N = 901) 
were asked to state whether they had no difficulty walking 2 km, had modified their walking, or had difficulty walking. On 
a digital map, participants located physical exercise, attractive, and regular destinations they had visited during the past 
month. Destination counts and median distance to destinations from home were computed. Participants with intact walking 
reported higher counts of physical exercise (IRR = 1.45, 95% CI [1.31, 1.61]) and attractive destinations (IRR = 1.23, 95% 
CI [1.10, 1.40]) than those with walking difficulty and also visited these destinations further away from home than the others 
(b = 0.46, 95% CI [0.20, 0.71]). Those with walking modifications reported higher counts of physical exercise destinations 
than those with walking difficulty (IRR = 1.23, 95% CI [1.09, 1.40]). Counts of regular destinations and distance traveled 
were not associated with walking limitations. Walking modifications may help people with walking difficulty reach destina-
tions further away from home, potentially contributing to their sense of autonomy. For those with walking difficulty, a low 
count of destinations other than regular destinations, e.g., shops or healthcare facilities, may signal their abandonment of 
recreational activities and a decrease in their life space, potentially leading to reduced well-being.

Keywords  Mobility limitation · Activity destination · Aging · Participation · Built environment · Spatial mobility

Introduction

Mobility outside the home is important for healthy aging and 
the maintenance of older adults’ independence (Satariano 
et al. 2012). Mobility refers to the ability to move within 
one’s community environments either independently or by 
using assistive devices or vehicles (Webber et al. 2010). The 
most common reasons for older people making regular trips 
outdoors are running daily errands, shopping, walking, and 
meeting other people (Davis et al. 2011; Tsai et al. 2016; 
Chudyk et al. 2015). Visiting different destinations may 
increase daily physical activity (Tsai et al. 2016; Portegijs 
et al. 2015), maintain functional capacity and mobility, and 
enhance quality of life among older adults (Satariano et al. 
2012).

The socio-ecological model posits that individual, social, 
and environmental factors influence older people’s possibili-
ties to be active outside the home (Sallis et al. 2006; Chudyk 
et al. 2015). Functional decline may increase older people’s 
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risk of developing walking difficulties and hence reduce 
their possibilities to participate in activities outside the home 
(Verbrugge and Jette 1994; Hoenig et al. 2006; Freedman 
et al. 2017; Rantakokko et al. 2009; Leppä et al. 2021) and 
carry out essential activities of daily living (Sugiyama et al. 
2018). The most common reason preventing older people 
from engaging in outdoor activities is difficulty in walking 
(Wilkie et al. 2007). Walking limitations have been associ-
ated with decreased participation in leisure activities outside 
the home (Hand and Howrey 2019; Tuomola et al. 2023). 
Decreasing walking abilities also render older adults more 
vulnerable to environmental factors (Portegijs et al. 2017).

According to the ecological model of aging, walking 
abilities can be maintained by reducing task demands, 
increasing personal capacity, or lowering environmental 
demands (Lawton and Nahemow 1973). Older adults may 
modify their walking behavior when environmental demands 
increase relative to their physiological capacity (Freedman 
et al. 2017; Skantz et al. 2020a, b). The selective optimiza-
tion with compensation (SOC) model proposed by Baltes 
and Baltes (1990) takes a similar approach. According to 
the model, older people need to select goals, optimize their 
resources to achieve those goals, and compensate for their 
reduced abilities to maintain functioning (Baltes and Bal-
tes 1990). When older adults start experiencing a decline 
in their walking stamina, they may optimize their mobility 
by modifying their way of walking (Saajanaho et al. 2015; 
Siltanen et al. 2020). Such modifications, including walking 
at a slower pace, resting in the middle of walking, or using 
assistive devices, may help individuals continue walking 
to important destinations, at least in the earlier phases of 
physical capacity decline (Rantakokko et al. 2016; Skantz, 
Rantanen, Palmberg, et al. 2020). Thus, adaptive walking 
modifications often are the first signs of functional decline 
or preclinical disability (Fried et al. 2000).

The neighborhood environment may offer multiple des-
tinations, such as shops and other commercial destinations, 
parks and other public open spaces, and recreational facili-
ties that support older adults’ outdoor mobility (Sugiyama 
et al. 2012; Barnett et al. 2017). Such destinations provide 
opportunities for older people to be both physically active 
and interact with other people (Van Cauwenberg et al. 2018; 
Chaudhury et al. 2016; Nathan et al. 2012). Several studies 
have found that having walkable destinations in their neigh-
borhood not only motivates older adults to walk (Nathan 
et al 2012; Gauvin et al. 2012; Barnett et al. 2017) and be 
physically active (King 2008; Barnett et al. 2017), but also 
slows down the development of walking difficulties (Eronen 
et al. 2013; Sugiyama et al. 2018). It is noteworthy that the 
type of destination may also influence the distance individu-
als are ready to travel (McCormack et al. 2006).

Online participatory mapping methods, such as the Pub-
lic Participation Geographic Information System (PPGIS), 

provide an affordable and user-friendly way to examine the 
relationship between individuals and their environment 
(Laatikainen et al. 2018). The PPGIS allows researchers to 
collect information from a large group of individuals while 
minimizing the burden on participants (Hasanzadeh et al. 
2017; Laatikainen et al. 2018; Portegijs et al. 2020; Schmidt 
et al. 2018). Previous studies have shown that PPGIS can 
achieve reasonable spatial accuracy when mapping physical 
features of the environment (Brown and Kyttä 2014) and 
validity in measuring frequently visited destinations and 
distance-related features (Hinrichs et al. 2020; Shareck et al. 
2013). Locating destinations on a map has shown acceptable 
usability among older adults (Gottwald et al. 2016). Map-
based questionnaires can provide information on people’s 
destinations and the locations in which they move (Kestens 
et al. 2017) and on their motives to visit specific destinations 
(Portegijs et al. 2021). Self-reports can yield information 
about personally meaningful environmental features (Por-
tegijs et al. 2020). Map-based questionnaires allow inves-
tigation of older adults’ spatial behavior (Laatikainen et al. 
2018) and the precise distances to their activity destinations 
(Portegijs et al. 2020).

We know relatively little about activity destinations that 
support older adults’ activity behavior outside the home, 
especially those of older adults with different kinds of 
walking limitations. The purpose of this study was to gain 
an understanding of how people in the earlier (preclinical 
walking modifications) and later (manifest difficulty walk-
ing) phases in the walking disablement process are reporting 
different activity destinations compared to those with intact 
walking ability. Hence, this study explored the associations 
of older adults’ walking limitations with destination counts 
and distances to activity destinations. Data on activity des-
tinations were obtained with the PPGIS questionnaire and 
included regular destinations, physical exercise destinations, 
and attractive destinations.

Methods

This study forms part of the Places of Active Aging project 
which links participant data on the “Active aging—resilience 
and external support as modifiers of the disablement out-
come” (AGNES) study with map-based data. As described 
previously, the AGNES baseline data were collected dur-
ing 2017–2018 (Rantanen et al. 2018). A random sample of 
community-dwelling 75-, 80-, and 85-year-old adults living 
in the city of Jyväskylä in Central Finland was drawn from 
the Digital and Population Data Services Agency in Finland 
(Rantanen et al. 2018). The inclusion criteria for the study 
were living in the study area and being community-dwelling, 
willingness to participate, and the ability to communicate 
and provide an informed consent. All participants lived in 
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Jyväskylä, a medium sized city with 141 305 inhabitants 
(Official Statistics of Finland 2023). Our study area has 
small hills and quiet residential streets, with some busier 
streets intersecting them. City and subcenters form the ser-
vice and residential areas and most of the shops and other 
services are concentrated in the city center. A total of 1 
018 respondents participated in structured home interviews 
(Rantanen et al. 2018), of whom 908 participated in physi-
cal assessments in the research center, including a map-
based assessment of their perceived environment. Of the 
participants in the map-based assessments, 901 located their 
activity destinations on a digital map with the assistance of 
an interviewer (Portegijs et al. 2021). Participants’ home 
addresses were also located on a map using the Digiroad 
dataset (Finnish Transport Infrastructure Agency 2019) in 
Geographic Information System (GIS) software ArcMap 
10.6.1 (Esri Inc.). Participants had better health and mobil-
ity than nonparticipants (Portegijs et al. 2019). The study 
was conducted in accordance with the Declaration of Hel-
sinki. The Ethical Committee of the Central Finland Health 
Care District approved the study. All participants gave their 
written informed consent at the start of the home interview.

Main variables

Walking limitations were assessed based on self-reported 
walking difficulties and walking modifications. In the in-
person interview, participants were asked the question “Do 
you have difficulty walking 2 km?”. The response categories 
were (1) able without difficulty, (2) able with some difficulty, 
(3) able with a great deal of difficulty, (4) unable without the 
help of another person, and (5) unable to manage even with 
help. To identify participants using walking modifications, 
participants who reported being able to walk two kilom-
eters without difficulty (response category 1) were asked an 
additional question: “Have you noticed any of the following 
changes when walking two kilometers due to your health 
or physical functioning?” The walking modifications listed 
were walking slower, using an aid, resting during walking, 
reduced the frequency of walking, and given up walking 
distances of two km. For each modification option, partici-
pants indicated whether they were using that modification 
(yes/no). For the analyses, participants were categorized into 
three groups: (a) intact walking (reporting neither difficulty 
nor modifications), (b) walking modifications (reporting no 
difficulties and ≥ 1 modification), and (c) walking difficulty 
(reporting at least some difficulty).

A map-based internet questionnaire on activity destina-
tions was administered using the interactive online Map-
tionnaire® tool (Mapita LTD). Participants were asked to 
locate on a map three types of activity destinations which 
they had visited several times during the past month. These 
predefined activity destination types were 1) destinations for 

physical exercise, 2) destinations regarded as attractive for 
other out-of-home activity, and 3) destinations for regular 
activities (not related to physical exercise). Physical exercise 
destinations included outdoor and indoor sports facilities and 
outdoor recreational areas. Attractive destinations included 
destinations which served as motivators for older people to 
engage in out-of-home activities (other than physical exer-
cise), such as nature settings, lakeside areas, services, and 
events, places to rest and other infrastructure-related places. 
Regular destinations included essential destinations, e.g., 
grocery stores and other shops, food and health services, 
and destinations for self-selected activities such as organized 
activities and social visits.

To reflect diversity in destinations for each participant, 
the reported number of physical exercise, attractive, and reg-
ular destinations was counted for each respective category 
and summed to yield a total count of activity destinations. 
Distances between participants’ homes and their reported 
destinations were computed as road network distances 
(expressed in meters) using the Digiroad dataset (Finnish 
Transport Infrastructure Agency 2019). For technical rea-
sons, distances to 19 destinations (e.g., an island or abroad) 
were defined manually using Google Maps. The median dis-
tance was calculated for all reported activity destinations 
combined as well as separately for each activity destination 
type.

Covariates

Age, sex, perceived financial situation, years of education, 
cognitive function, regular driving, and residential density 
were used as covariates in the analyses based on existing 
knowledge of variables that correlate with out-of-home 
mobility. Participants’ age and sex were drawn from the 
Digital and Population Data Services Agency in the con-
text of their recruitment. Perceived financial situation and 
years of education, which were used as indicators of socio-
economic status, were obtained during the home interview. 
Participants were asked to rate their perceived financial situ-
ation on a four-point scale ranging from very good to poor, 
and responses were recoded as “good to very good” versus 
“poor to fair.” Educational level was self-reported as years 
of full-time education. Cognitive function was measured 
using the Mini-Mental State Examination during the home 
interview (MMSE; Folstein et al. 1975). The MMSE score 
ranges from 0 to 30, with a higher score indicating better 
function. Regular driving was assessed with the question 
“How often do you drive a car yourself?” For the analyses, 
driving a car was divided into two groups: driving regularly 
(daily or weekly) versus driving rarely (monthly or less fre-
quently). Residential density was used as an indicator of 
the availability of services and the amount of infrastructure 
for outdoor mobility. The range of residential density in the 
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1 km × 1 km squares in the study area (Population Grid Data 
2018) was categorized in tertiles (lowest, middle, highest). 
Each participant was assigned to the population density ter-
tile of their home location.

Statistical analyses

Descriptive statistics by the walking limitation categories 
were reported in percentages for categorical variables and 
as medians with interquartile range (IQR) for continuous 
variables. Differences between groups were tested with a 
Chi-square test or the Kruskal–Wallis test. The associations 
between reported walking limitations and counts of activity 
destinations were assessed cross-sectionally using Poisson 
loglinear regression analysis. General linear model analyses 
were used to investigate the associations between walking 
limitations and the log-transformed median distance from 
home to the reported activity destination. In all analyses, 
those with walking difficulty were used as a reference group. 
Analyses were run separately for each activity destination 
type and for all destinations combined. The Poisson loglin-
ear regression models were adjusted for age, sex, perceived 
financial situation, years of education, MMSE score, regular 
driving, and residential density. General linear models were 
first adjusted for age and sex and then for age, sex, perceived 
financial situation, years of education, MMSE score, regular 
driving, and residential density.

Of the 901 participants, 14 were excluded from the anal-
ysis due to missing information on self-reported walking 
limitations, and hence, the analysis was conducted for 887 
participants. Information was missing on years of educa-
tion for four participants, MMSE score for three partici-
pants, and financial situation for four participants. These 11 

participants were not included in the fully adjusted models 
in the Poisson loglinear regression and general linear model 
analyses. We did additional sensitivity analyses stratifying 
the data based on regular driving. In stratified analyses, the 
main models did not materially differ between drivers and 
non-drivers (data not shown). The results were regarded as 
statistically significant if the p value was < 0.05 or 95% con-
fidence intervals did not include one in the Poisson loglinear 
regression analyses or did not include zero in the general 
linear model analyses. SPSS Statistics for Windows (version 
26.0; IBM Corp.) were used for statistical analyses.

Results

The participants’ median age was 78.9 (IQR = 4.7) years 
and 57.1% (n = 506) of the participants were women. Par-
ticipants with intact walking were statistically significantly 
more often male, younger, drove regularly and had a higher 
education, better financial situation, and higher MMSE 
score than those with walking difficulties (p ≤ 0.002 for all; 
Table 1).

Count of activity destinations

The most commonly reported physical exercise destina-
tions were outdoor sports facilities, while the most reported 
attractive destinations were service or event venues and 
nature settings (Appendix 1). The most commonly reported 
regular destinations were grocery and other stores. The 
characteristics of the participants’ activity destinations by 
walking limitations are summarized in Table 2. The results 
showed that the median count of destinations reported by 

Table 1   Participants characteristics by walking limitations (N = 887)

Statistically significant p values are bolded. Bold values indicate p < 0.05. IQR interquartile range, MMSE Mini-Mental State Examination
a Tested with Kruskal–Wallis test. b Tested with Chi-square test

Intact walking
n = 424

Walking modifications
n = 167

Walking difficulty
n = 296

p value

Median (IQR) Median (IQR) Median (IQR)

Age, years 75.7 (4.4) 79.4 (4.6) 79.6 (8.6)  < 0.001a

Education, years 11.0 (6.0) 10.0 (7.0) 10.0 (6.0) 0.002a

MMSE, score 28.0 (2.0) 28.0 (3.0) 27.5 (3.0) 0.002a

Men, % (n) 49.1 (208) 43.1 (72) 34.1 (101) 0.001b

Good or very good perceived financial 
situation % (n)

69.5 (294) 54.5 (91) 51.5 (151)  < 0.001b

Regular driving % (n) 64.2 (272) 55.7 (93) 43.6 (129)  < 0.001b

Tertile of residential density % (n) 0.218b

Lowest 48.1 (204) 40.7 (68) 49.0 (145)
Middle 20.0 (85) 28.1 (47) 20.6 (61)
Highest 31.8 (135) 31.1 (52) 30.4 (90)
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the participants with intact walking was seven, whereas the 
corresponding count reported by those with walking diffi-
culty was six (p < 0.001; Table 2). In addition, compared to 
participants with walking difficulty, those with intact walk-
ing reported a higher count of physical exercise destinations 
(median = 3, IQR = 2 vs. median = 2, IQR = 2; p < 0.001) and 
attractive destinations (median = 2, IQR = 1 vs. median = 1, 
IQR = 2; p < 0.001). No statistically significant differences 
were observed in regular destination counts between the 
walking limitations categories (p = 0.410).

Figure 1 presents the fully adjusted incidence rate ratios 
(IRR) and 95% confidence intervals (CI) for the activity 
destination counts for those with walking limitations. 
Compared to the participants with walking difficulty, the 
IRR for the count of all destinations combined for those 

with intact walking was 1.20 (95% CI [1.13, 1.28]). Thus, 
the total count of destinations reported by those with intact 
walking was 21% higher than that reported by those with 
walking difficulty. Intact walkers had greater IRRs for the 
counts of physical exercise destinations (IRR = 1.45, 95% 
CI [1.31, 1.61]) and attractive destinations (IRR = 1.23, 
95% CI [1.09, 1.40]) than those with walking difficulty. 
Participants with walking modifications were estimated 
to report a 9% higher count of all destinations combined 
(IRR = 1.09, 95% CI [1.01, 1.18]) and a 23% higher count 
of physical exercise destinations (IRR = 1.23, 95% CI 
[1.08, 1.40]) than those with walking difficulty. However, 
the association between using walking modifications and 
reporting attractive destinations was nonsignificant. The 
results also showed that having walking limitations was 

Table 2   Characteristics of 
reported activity destinations by 
walking limitations (N = 887)

Statistically significant p values are bolded. Bold values indicate p < 0.05. IQR interquartile range, MMSE 
Mini-Mental State Examination
a Tested with Kruskal–Wallis test. b Tested with Chi-square test

Intact walking
n = 424

Walking modifications
n = 167

Walking difficulty
n = 296

p value

Median (IQR) Median (IQR) Median (IQR)

Count
All destinations 7.0 (3.0) 6.0 (3.0) 6.0 (4.0)  < 0.001a

Physical exercise destinations 3.0 (2.0) 2.0 (2.0) 2.0 (2.0)  < 0.001a

Attractive destinations 2.0 (1.0) 1.0 (2.0) 1.0 (2.0) 0.003a

Regular destinations 2.0 (1.0) 3.0 (1.0) 2.0 (1.0) 0.410a

Median distance (km)
All destinations 2.1 (1.7) 1.6 (1.6) 1.4 (1.6)  < 0.001a

Physical exercise destinations 1.9 (1.8) 1.3 (1.4) 0.9 (1.4) 0.001a

Attractive destinations 2.0 (10.4) 1.1 (3.7) 0.9 (2.9)  < 0.001a

Regular destinations 2.5 (2.8) 2.2 (2.5) 2.1 (2.4) 0.048a

Fig. 1   The incidence rate ratios (IRR) and 95% confidence intervals 
(CI) for the count of activity destinations in Poisson loglinear regres-
sion models with walking limitations (N = 887). The results were con-

sidered statistically significant when the 95% confidence intervals did 
not include one
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not statistically significantly associated with the reported 
count of regular destinations.

Median distance to activity destinations

Table 2 reveals that, when all destinations were consid-
ered, older people with intact walking reported destinations 
approximately 700 m further from their homes than those 
with walking difficulty (p < 0.001). The physical exercise 
destinations reported by intact walkers were located one 
kilometer (p = 0.001) and the attractive destinations 1.1 km 
(p < 0.001) further than those reported by those with walking 
difficulty. The difference in the median distance of regu-
lar destinations between participants with intact walking 
and those with walking difficulty was 400 m (p = 0.048). 
In general, the linear models using loglinear transformation 
showed that the older people with intact walking reported 
a greater median distance to all destinations combined 
(b = 0.13, 95% (CI) [0.08, 0.19]), physical exercise destina-
tions (b = 0.61, 95% CI [0.47, 0.74]), and attractive destina-
tions (b = 0.51, 95% CI [0.26, 0.77]) than those with walking 
difficulty (Table 3). After adjusting with covariates, the asso-
ciations were somewhat attenuated but remained significant 
in all models. In addition, participants using walking modi-
fications (b = 0.42, 95% CI [0.25, 0.59]) reported a greater 
median distance to physical exercise destinations than par-
ticipants with walking difficulty. The association remained 
statistically significant after adjusting with covariates. 
However, the association between walking limitations and 
median distance to regular destinations was nonsignificant.

Discussion

In this study, use of a map-based PPGIS method enabled 
us to obtain new information about activity destination 
counts and locations relative to the homes of older adults. 
Compared to the participants with walking difficulty, the 
older adults with intact walking reported higher counts of 
physical exercise and attractive destinations and also destina-
tions that were located further away from their homes. Those 
using walking modifications, indicative of early limitations, 
reported a higher count of physical exercise destinations 
than those with walking difficulty. However, the association 
between distance to destinations for regular activities and 
walking limitations was nonsignificant. As far as we know, 
this is the first study to examine the associations between 
manifest and early walking limitations and different types 
of activity destinations among older adults. The validity of 
these findings is supported by previous results, indicating 
that destinations may motivate older adults to participate 
in out-of-home activities and that older adults have multi-
ple reasons for visiting places outside the home (Tsai et al. 

2016; Chudyk et al. 2015). However, earlier studies have 
also shown that having walking limitations may restrict peo-
ple’s participation in activities outside the home (Hand and 
Howrey 2019; Tuomola et al. 2023), as we also found in 
relation to the destinations visited by our participants.

The ecological model of aging suggests that when older 
people encounter environmental challenges that exceed 
their physical capabilities, they may adjust their walking 
behavior, e.g., by reducing their walking pace, using assis-
tive devices, or taking breaks to reduce the physiological 
demands of walking (Freedman et al. 2017; Skantz et al. 
2020a, b). This aligns with the model of selection, optimiza-
tion, and compensation, which suggests that older individu-
als use these strategies to continue engaging in activities 
that are important to them (Baltes and Baltes 1990). Walk-
ing adaptations enable older adults to maintain a sufficient 
level of community mobility (Skantz, Rantanen, Palmberg, 
et al. 2020). Our results complement earlier findings by 
showing that walking modifications allow older people to 
continue visiting destinations where activities meaningful 
to them take place. In the current study, although the older 
adults who had modified their walking behavior reported 
more physical exercise destinations than those with walk-
ing difficulty, the two groups showed only a nonsignificant 
difference in counts of destinations regarded as attractive, 
including nature locations. A possible explanation might be 
that their neighborhood environments may lack the kinds 
of facilitators that support and motivate older people with 
walking limitations to visit such places. Older people with 
walking difficulties experience environmental features dif-
ferently from intact walkers (Sakari et al. 2017; Skantz et al. 
2020a, b). Lack of resting places, long distances to destina-
tions, or hilly terrain may further encumber their mobility 
(Rantakokko et al. 2012; Keskinen et al. 2020).

In our study, the most commonly reported destinations 
that people regarded as regular were grocery and other 
stores. As daily routines, visits to regular destinations 
(Chudyk et al. 2015; Davis et al. 2011) may form a major 
part of people’s community mobility, especially for older 
people with reduced walking ability. This was also evident 
in our data. Older adults reported an equal count of regu-
lar destinations irrespective of the presence or absence of 
walking modifications or difficulty even though those with 
walking difficulty reported a lower count of other activity 
destinations. A low count of physical exercise and attractive 
destinations may signal a reduction in recreational activities, 
leading to decreased life-space and reduced well-being in 
old age.

Interestingly, regular destinations were located further 
away from home than physical exercise and attractive desti-
nations. This is most likely because they were critical, such 
as grocery stores, health services, and other shops. It has 
previously been established that critical destinations may be 
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located further away from home and still be visited regularly, 
although also using other modes of transport than walking. 
(Hirsch et al. 2016; Nathan et al. 2012). According to a pre-
vious study, passive modes of transportation such as cars or 
public transportation were commonly used for daily trips to 
services and shops (Sugiyama et al. 2019). Shopping trips, 
in particular, often involve carrying groceries and are more 
likely to be traveled by car. In our study, the median distance 
to regular destinations was from 2.1 to 2.5 km. This suggests 
that older adults with walking limitations travel outside their 
neighborhood to access services and shops, which contrib-
utes to their daily activity (Hillsdon et al. 2015) and well-
being (Satariano et al. 2012). Our recent study indicated 
that almost all self-selected activities promote well-being 
(Rantanen et al. 2021). This study suggests that the envi-
ronmental characteristics of the living environment, such as 
the residential density of the neighborhood, can influence 
how far older adults travel to visit different places. Urban 
areas may offer more destinations that are closer to home. 
Older adults may walk instead of driving if the meaningful 
destinations are located nearby (Rosso et al. 2013; Chudyk 
et al. 2015).

We also found associations between the extent of walking 
limitations and distances to specific destinations. Those with 
intact walking and those using modifications reported physi-
cal exercise destinations further from home than those with 
walking difficulty. This may suggest that they have more 
physical reserves and are thus willing to travel further to a 
specific type of destination. Previous studies have shown 
that mobility restrictions are associated with a smaller activ-
ity range (Iveson et al. 2023) and lower life-space mobil-
ity (Dunlap et al. 2022), indicating that older adults with 
mobility limitations may have more limited use of their 
environment (Iveson et al. 2023). The physical exercise and 
attractive destinations reported by those with walking dif-
ficulty were all within one kilometer from home. This under-
lines the importance of the local siting of services and other 
important destinations.

The strengths of this study include a population-based 
sample of individuals aged 75–85 who were interviewed 
face-to-face using an online participatory mapping method, 
the PPGIS, to study the out-of-home activity destinations 
of older adults. We studied road network distances to these 
locations rather than straight-line distances. This study pro-
vided a comprehensive picture of older adults’ activity des-
tinations including not only destinations for daily errands 
but also those for physical exercise and enjoying outdoor 
mobility. In addition, our sample size was relatively large 
and missing data were few. However, the study has its limi-
tations. The cross-sectional design limits the ability to infer 
causality. This study was also conducted in one country, 
Finland, and therefore generalization to different cultural and 
geographic contexts must be carefully considered. Moreover, Ta
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our study population comprised relatively healthy and well-
functioning older people. We cannot rule out variation in 
the accuracy of the identified locations, although previous 
research has shown that the spatial quality of the PPGIS 
may be adequate for mapping daily mobility (Laatikainen 
et al. 2018).

Conclusions

Participants with intact walking reported more physical exer-
cise destinations and attractive destinations than participants 
with walking difficulty. Moreover, intact walkers’ destina-
tions were located further away from home. Walking modi-
fications, such as resting and using a walking aid, may help 
individuals to continue visiting meaningful destinations, 
especially physical exercise destinations, despite functional 
decline. Our study suggests that despite the onset of walking 
difficulties, older people do not readily give up accessing 
destinations necessary for daily living. Such destinations 
may not only encourage older people to go outdoors but 
also give them an opportunity to be socially active. How-
ever, walking difficulties seem to decrease participation in 
recreational activities. Understanding the diversity of activ-
ity destinations and environments that are relevant for older 
adults without and with walking difficulties or early signs of 
walking limitations is important for designing age-friendly 
environments. These environments may encourage older 
people to be physically active despite early signs of walking 
difficulties. More research is needed on how environmental 
factors facilitate outdoor mobility and influence older peo-
ple’s decisions about which destinations to visit. It would 
also be important to study the role of destinations in relation 
to overall physical activity and other health outcomes.

Appendix 1: Percentages and counts 
of reported reasons to visit activity 
destinations by destination type

Physical exercise destinations % (n)

Outdoor sports facilities 58 (1350)
Indoor sports facilities 25 (575)
Outdoor recreational areas 17 (383)

Attractive destinations % (n)

Services and events 28 (595)
Nature 15 (326)
Appealing landscape 12 (254)
Waterbody or lake 11 (237)
Park or other green area 8 (162)

Attractive destinations % (n)

Good walkways or routes 7 (147)
Resting place 3 (57)
Even sidewalks 2 (49)
Other 14 (298)

Regular destinations % (n)

Grocery store 44 (1397)
Other store 16 (507)
Home of Friend/relative 9 (272)
Other service 6 (201)
Organized activity 6 (182)
Health service 5 (163)
Food service 4 (132)
Events 3 (104)
Church/parish 1 (37)
Cemetery 1 (32)
Other 5 (158)

Acknowledgements  Gerontology Research Center is a joint effort 
between the University of Jyväskylä and the University of Tampere.

Author contributions  All authors contributed to the study concep-
tion and design. TR and EP helped in participant data collection. KK 
assisted in spatial analyses. E-MT contributed to statistical analyses, 
interpretation of the data and writing original draft. KK, TR and EP 
were involved in critically revising the manuscript. All authors read 
and approved the final manuscript.

Funding  Open Access funding provided by University of Jyväskylä 
(JYU). This research was financially supported by the Finnish Minis-
try of Education and Culture [to EP], the European Research Council 
(grant number 693045; Advanced Grant to TR), the Academy of Fin-
land (grant number 310526 to TR), and the Juho Vainio Foundation [to 
EP and KK]. The funders had no role in study design, the collection, 
analysis, and interpretation of data, the writing of the report, and the 
decision to submit this article for publication. The content of this article 
does not reflect the official opinion of the European Union.

Availability of data and materials  Data will be made available on 
request. To request the data, please contact Professor Taina Rantanen 
(taina.rantanen@jyu.fi).

Declarations 

Ethics approval and consent to participate  The ethical statement has 
been provided by the Ethical Committee of the Central Finland Health 
Care District which was conducted in accordance with the Declaration 
of Helsinki. All participants gave their written informed consent at the 
start of the home interview.

Competing interests  The authors have no relevant financial or non-
financial interests to disclose or other competing interests to declare 
that are relevant to the content of this article.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 



	 European Journal of Ageing           (2024) 21:16    16   Page 10 of 12

were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Baltes PB, Baltes MM (1990) Psychological perspectives on successful 
aging: the model of selective optimization with compensation. In: 
Baltes MM, Baltes PB (eds) Successful aging: perspectives from 
the behavioral sciences. Cambridge University Press, Cambridge, 
pp 1–34. https://​doi.​org/​10.​1017/​CBO97​80511​665684.​003

Barnett DW, Barnett A, Nathan A, Van Cauwenberg J, Cerin E (2017) 
Built environmental correlates of older adults’ total physical 
activity and walking: a systematic review and meta-analysis. 
Int J Behav Nutr Phys Activity 14:103. https://​doi.​org/​10.​1186/​
s12966-​017-​0558-z

Brown G, Kyttä M (2014) Key issues and research priorities for pub-
lic participation GIS (PPGIS): a synthesis based on empirical 
research. Appl Geogr 46:122. https://​doi.​org/​10.​1016/j.​apgeog.​
2013.​11.​004

Chaudhury H, Campo M, Michael Y, Mahmood A (2016) Neighbour-
hood environment and physical activity in older adults. Soc Sci 
Med 149:104–113. https://​doi.​org/​10.​1016/j.​socsc​imed.​2015.​12.​
011

Chudyk AM, Winters M, Moniruzzaman M, Ashe MC, Gould JS, 
McKay H (2015) Destinations matter: the association between 
where older adults live and their travel behavior. J Transp Health 
2(1):50–57. https://​doi.​org/​10.​1016/j.​jth.​2014.​09.​008

Davis MG, Fox KR, Hillsdon M, Coulson JC, Sharp DJ, Stathi A, 
Thompson JL (2011) Getting out and about in older adults: the 
nature of daily trips and their association with objectively assessed 
physical activity. Int J Behav Nutr Phys Act 8(1):116. https://​doi.​
org/​10.​1186/​1479-​5868-8-​116

Dunlap PM, Rosso AL, Zhu X, Klatt BN, Brach JS (2022) The associa-
tion of mobility determinants and life space among older adults. J 
Gerontol Ser A Biol Sci Med Sci 77(11):2320–2328. https://​doi.​
org/​10.​1093/​gerona/​glab2​68

Eronen J, von Bonsdorff M, Rantakokko M, Rantanen T (2013) Envi-
ronmental facilitators for outdoor walking and development of 
walking difficulty in community-dwelling older adults. Eur J 
Ageing 11(1):67–75. https://​doi.​org/​10.​1007/​s10433-​013-​0283-7

Finnish Transport Infrastructure Agency (2019) Digiroad Publication 
1/2019. Retrieved February 22, 2019 from https://​ava.​vayla​pilvi.​
fi/​ava/​Tie/​Digir​oad/​Ainei​stoju​lkais​ut

Folstein MF, Folstein SE, McHugh PR (1975) Mini-mental state. J Psy-
chiatr Res 12(3):189–198. https://​doi.​org/​10.​1016/​0022-​3956(75)​
90026-6

Freedman VA, Kasper JD, Spillman BC (2017) Successful aging 
through successful accommodation with assistive devices. J Ger-
ontol B Psychol Sci Soc Sci 72(2):300–309. https://​doi.​org/​10.​
1093/​geronb/​gbw102

Fried LP, Bandeen-Roche K, Chaves PH, Johnson BA (2000) Preclini-
cal mobility disability predicts incident mobility disability in older 
women. J Gerontol Ser A Biol Sci Med Sci 55(1):M43–M52. 
https://​doi.​org/​10.​1093/​gerona/​55.1.​m43

Gauvin L, Richard L, Kestens Y, Shatenstein B, Daniel M, Moore SD, 
Mercille G, Payette H (2012) Living in a well-serviced urban area 

is associated with maintenance of frequent walking among seniors 
in the VoisiNuAge study. J Gerontol Ser B 67B(1):76–88. https://​
doi.​org/​10.​1093/​geronb/​gbr134

Gottwald S, Laatikainen TE, Kyttä M (2016) Exploring the usability 
of PPGIS among older adults: challenges and opportunities. Int J 
Geogr Inf Sci 30(12):2321–2338. https://​doi.​org/​10.​1080/​13658​
816.​2016.​11708​37

Hand CL, Howrey BT (2019) Associations among neighborhood char-
acteristics, mobility limitation, and social participation in late life. 
J Gerontol B Psychol Sci Soc Sci 74(3):546–555. https://​doi.​org/​
10.​1093/​geronb/​gbw215

Hasanzadeh K, Broberg A, Kyttä M (2017) Where is my neighbor-
hood? A dynamic individual-based definition of home ranges 
and implementation of multiple evaluation criteria. Appl Geogr 
84:1–10. https://​doi.​org/​10.​1016/j.​apgeog.​2017.​04.​006

Hillsdon M, Coombes E, Griew P et al (2015) An assessment of the 
relevance of the home neighbourhood for understanding environ-
mental influences on physical activity: how far from home do 
people roam? Int J Behav Nutr Phys Act 12:100. https://​doi.​org/​
10.​1186/​s12966-​015-​0260-y

Hinrichs T, Zanda A, Fillekes MP, Bereuter P, Portegijs E, Rantanen 
T, Schmidt-Trucksäss A, Zeller AW, Weibel R (2020) Map-based 
assessment of older adults’ life space: validity and reliability. 
Eur Rev Aging Phys Activity 17(1):21. https://​doi.​org/​10.​1186/​
s11556-​020-​00253-7

Hirsch JA, Winters M, Ashe MC, Clarke P, McKay H (2016) Destina-
tions that older adults experience within their GPS activity spaces 
relation to objectively measured physical activity. Environ Behav 
48(1):55–77. https://​doi.​org/​10.​1177/​00139​16515​607312

Hoenig H, Ganesh SP, Taylor DH Jr, Pieper C, Guralnik J, Fried LP 
(2006) Lower extremity physical performance and use of compen-
satory strategies for mobility. J Am Geriatr Soc 54(2):262–269. 
https://​doi.​org/​10.​1111/j.​1532-​5415.​2005.​00588.x

Iveson AMJ, Abaraogu UO, Dall PM, Granat MH, Ellis BM (2023) 
Walking behaviour of individuals with intermittent claudication 
compared to matched controls in different locations: an explora-
tory study. Int J Environ Res Public Health 20(10):5816. https://​
doi.​org/​10.​3390/​ijerp​h2010​5816

Keskinen KE, Rantakokko M, Suomi K, Rantanen T, Portegijs E (2020) 
Hilliness and the development of walking difficulties among com-
munity-dwelling older people. J Aging Health 32(5–6):278–284. 
https://​doi.​org/​10.​1177/​08982​64318​820448

Kestens Y, Wasfi R, Naud A, Chaix B (2017) “Contextualizing Con-
text”: reconciling environmental exposures, social networks, and 
location preferences in health research. Curr Environ Health Rep 
4(1):51–60. https://​doi.​org/​10.​1007/​s40572-​017-​0121-8

King D (2008) Neighborhood and individual factors in activity in older 
adults: results from the neighborhood and senior health study. J 
Aging Phys Act 16(2):144–170

Laatikainen TE, Hasanzadeh K, Kyttä M (2018) Capturing exposure 
in environmental health research: challenges and opportunities 
of different activity space models. Int J Health Geogr 17(1):29. 
https://​doi.​org/​10.​1186/​s12942-​018-​0149-5

Lawton MP, Nahemow L (1973) Ecology and the aging process. In: 
The psychology of adult development and aging. American Psy-
chological Association, pp 619–674. https://​doi.​org/​10.​1037/​
10044-​020

Leppä H, Karavirta L, Rantalainen T, Rantakokko M, Siltanen S, Por-
tegijs E, Rantanen T (2021) Use of walking modifications, per-
ceived walking difficulty and changes in outdoor mobility among 
community-dwelling older people during COVID-19 restrictions. 
Aging Clin Exp Res 33(10):2909–2916. https://​doi.​org/​10.​1007/​
s40520-​021-​01956-2

McCormack GR, Giles-Corti B, Bulsara M, Pikora TJ (2006) Corre-
lates of distances traveled to use recreational facilities for physical 

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/CBO9780511665684.003
https://doi.org/10.1186/s12966-017-0558-z
https://doi.org/10.1186/s12966-017-0558-z
https://doi.org/10.1016/j.apgeog.2013.11.004
https://doi.org/10.1016/j.apgeog.2013.11.004
https://doi.org/10.1016/j.socscimed.2015.12.011
https://doi.org/10.1016/j.socscimed.2015.12.011
https://doi.org/10.1016/j.jth.2014.09.008
https://doi.org/10.1186/1479-5868-8-116
https://doi.org/10.1186/1479-5868-8-116
https://doi.org/10.1093/gerona/glab268
https://doi.org/10.1093/gerona/glab268
https://doi.org/10.1007/s10433-013-0283-7
https://ava.vaylapilvi.fi/ava/Tie/Digiroad/Aineistojulkaisut
https://ava.vaylapilvi.fi/ava/Tie/Digiroad/Aineistojulkaisut
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1093/geronb/gbw102
https://doi.org/10.1093/geronb/gbw102
https://doi.org/10.1093/gerona/55.1.m43
https://doi.org/10.1093/geronb/gbr134
https://doi.org/10.1093/geronb/gbr134
https://doi.org/10.1080/13658816.2016.1170837
https://doi.org/10.1080/13658816.2016.1170837
https://doi.org/10.1093/geronb/gbw215
https://doi.org/10.1093/geronb/gbw215
https://doi.org/10.1016/j.apgeog.2017.04.006
https://doi.org/10.1186/s12966-015-0260-y
https://doi.org/10.1186/s12966-015-0260-y
https://doi.org/10.1186/s11556-020-00253-7
https://doi.org/10.1186/s11556-020-00253-7
https://doi.org/10.1177/0013916515607312
https://doi.org/10.1111/j.1532-5415.2005.00588.x
https://doi.org/10.3390/ijerph20105816
https://doi.org/10.3390/ijerph20105816
https://doi.org/10.1177/0898264318820448
https://doi.org/10.1007/s40572-017-0121-8
https://doi.org/10.1186/s12942-018-0149-5
https://doi.org/10.1037/10044-020
https://doi.org/10.1037/10044-020
https://doi.org/10.1007/s40520-021-01956-2
https://doi.org/10.1007/s40520-021-01956-2


European Journal of Ageing           (2024) 21:16 	 Page 11 of 12     16 

activity behaviors. Int J Behav Nutr Phys Activity 3(18):18. 
https://​doi.​org/​10.​1186/​1479-​5868-3-​18

Nathan A, Pereira G, Foster S, Hooper P, Saarloos D, Giles-
Corti B (2012) Access to commercial destinations within the 
neighbourhood and walking among Australian older adults. 
Int J Behav Nutr Phys Act 9(1):133. https://​doi.​org/​10.​1186/​
1479-​5868-9-​133

Official Statistics of Finland (2023) Population structure 2018. Sta-
tistics Finland. https://​www.​stat.​fi/​til/​vaerak/​index_​en.​html

Population Grid Data 2018 (1 km × 1 km), Statistics Finland. 
Retrieved August 16, 2023, from https://​www.​stat.​fi/​org/​avoin​
data/​paikk​atiet​oaine​istot/​vaest​oruut​uaine​isto_​1km_​en.​html

Portegijs E, Tsai L-T, Rantanen T, Rantakokko M (2015) Moving 
through life-space areas and objectively measured physical 
activity of older people. PLoS ONE 10(8):e0135308. https://​
doi.​org/​10.​1371/​journ​al.​pone.​01353​08

Portegijs E, Keskinen KE, Tsai L-T, Rantanen T, Rantakokko M 
(2017) Physical limitations, walkability, perceived environmen-
tal facilitators and physical activity of older adults in Finland. 
Int J Environ Res Public Health 14(3):333. https://​doi.​org/​10.​
3390/​ijerp​h1403​0333

Portegijs E, Karavirta L, Saajanaho M, Rantalainen T, Rantanen T 
(2019) Assessing physical performance and physical activity in 
large population-based aging studies: home-based assessments 
or visits to the research center? BMC Public Health 19(1):1570. 
https://​doi.​org/​10.​1186/​s12889-​019-​7869-8

Portegijs E, Keskinen KE, Eronen J, Saajanaho M, Rantakokko M, 
Rantanen T (2020) Older adults’ physical activity and the rel-
evance of distances to neighborhood destinations and barriers 
to outdoor mobility. Front Public Health 8:335. https://​doi.​org/​
10.​3389/​fpubh.​2020.​00335

Portegijs E, Keskinen KE, Tuomola E-M, Hinrichs T, Saajanaho M, 
Rantanen T (2021) Older adults’ activity destinations before 
and during COVID-19 restrictions: from a variety of activi-
ties to mostly physical exercise close to home. Health Place 
68:102533. https://​doi.​org/​10.​1016/j.​healt​hplace.​2021.​102533

Rantakokko M, Mänty M, Iwarsson S, Törmäkangas T, Leinonen R, 
Heikkinen E, Rantanen T (2009) Fear of moving outdoors and 
development of outdoor walking difficulty in older people. J 
Am Geriatr Soc 57(4):634–640. https://​doi.​org/​10.​1111/j.​1532-​
5415.​2009.​02180.x

Rantakokko M, Iwarsson S, Mänty M, Leinonen R, Rantanen T 
(2012) Perceived barriers in the outdoor environment and 
development of walking difficulties in older people. Age Age-
ing 41(1):118–121. https://​doi.​org/​10.​1093/​ageing/​afr136

Rantakokko M, Portegijs E, Viljanen A, Iwarsson S, Rantanen T 
(2016) Mobility modification alleviates environmental influence 
on incident mobility difficulty among community-dwelling older 
people: a two-year follow-up study. PLoS ONE 11(4):e0154396. 
https://​doi.​org/​10.​1371/​journ​al.​pone.​01543​96

Rantanen T, Saajanaho M, Karavirta L, Siltanen S, Rantakokko M, 
Viljanen A, Rantalainen T, Pynnönen K, Karvonen A, Lisko I, 
Palmberg L, Eronen J, Palonen E-M, Hinrichs T, Kauppinen 
M, Kokko K, Portegijs E (2018) Active aging—resilience and 
external support as modifiers of the disablement outcome: 
AGNES cohort study protocol. BMC Public Health. https://​
doi.​org/​10.​1186/​s12889-​018-​5487-5

Rantanen T, Eronen J, Kauppinen M, Kokko K, Sanaslahti S, Kajan 
N, Portegijs E (2021) Life-space mobility and active aging as 
factors underlying quality of life among older people before and 
during COVID-19 lockdown in Finland—a longitudinal study. J 
Gerontol Ser A 76(3):e60–e67. https://​doi.​org/​10.​1093/​gerona/​
glaa2​74

Rosso AL, Grubesic TH, Auchincloss AH, Tabb LP, Michael YL 
(2013) Neighborhood amenities and mobility in older adults. Am 
J Epidemiol 178(5):761–769. https://​doi.​org/​10.​1093/​aje/​kwt032

Saajanaho M, Rantakokko M, Portegijs E, Törmäkangas T, Eronen J, 
Tsai L-T, Jylhä M, Rantanen T (2015) Personal goals and changes 
in life-space mobility among older people. Prev Med 81:163–167. 
https://​doi.​org/​10.​1016/j.​ypmed.​2015.​08.​015

Sakari R, Rantakokko M, Portegijs E, Iwarsson S, Sipilä S, Viljanen 
A, Rantanen T (2017) Do associations between perceived envi-
ronmental and individual characteristics and walking limitations 
depend on lower extremity performance level? J Aging Health 
29(4):640–656. https://​doi.​org/​10.​1177/​08982​64316​641081

Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft MK, Kerr J 
(2006) An ecological approach to creating active living communi-
ties. Annu Rev Public Health 27(1):297–322. https://​doi.​org/​10.​
1146/​annur​ev.​publh​ealth.​27.​021405.​102100

Satariano WA, Guralnik JM, Jackson RJ, Marottoli RA, Phelan EA, 
Prohaska TR (2012) Mobility and aging: new directions for public 
health action. Am J Public Health 102(8):1508–1515. https://​doi.​
org/​10.​2105/​AJPH.​2011.​300631

Schmidt T, Kerr J, Kestens Y, Schipperijn J (2018) Challenges in using 
wearable GPS devices in low-income older adults: can map-based 
interviews help with assessments of mobility? Transl Behav Med. 
https://​doi.​org/​10.​1093/​tbm/​iby009

Shareck M, Kestens Y, Gauvin L (2013) Examining the spatial con-
gruence between data obtained with a novel activity location 
questionnaire, continuous GPS tracking, and prompted recall 
surveys. Int J Health Geogr 12(1):40. https://​doi.​org/​10.​1186/​
1476-​072X-​12-​40

Siltanen S, Tourunen A, Saajanaho M, Palmberg L, Portegijs E, Ran-
tanen T (2020) Psychological resilience and active aging among 
older people with mobility limitations. Eur J Ageing 18(1):65–74. 
https://​doi.​org/​10.​1007/​s10433-​020-​00569-4

Skantz H, Rantanen T, Palmberg L, Rantalainen T, Aartolahti E, Por-
tegijs E, Viljanen A, Eronen J, Rantakokko M (2020a) Outdoor 
mobility and use of adaptive or maladaptive walking modifica-
tions among older people. J Gerontol Ser A. https://​doi.​org/​10.​
1093/​gerona/​glz172

Skantz H, Rantanen T, Rantalainen T, Keskinen KE, Palmberg L, Por-
tegijs E, Eronen J, Rantakokko M (2020b) Associations between 
perceived outdoor environment and walking modifications in 
community-dwelling older people: a two-year follow-up study. J 
Aging Health 32(10):1538–1551. https://​doi.​org/​10.​1177/​08982​
64320​944289

Sugiyama T, Neuhaus M, Cole R, Giles-Corti B, Owen N (2012) Des-
tination and route attributes associated with adults’ walking: a 
review. Med Sci Sports Exerc 44(7):1275–1286. https://​doi.​org/​
10.​1249/​MSS.​0b013​e3182​47d286

Sugiyama T, Cerin E, Mridha M, Koohsari MJ, Owen N (2018) Pro-
spective associations of local destinations and routes with mid-
dle-to-older aged adults’ walking. Gerontologist 58(1):121–129. 
https://​doi.​org/​10.​1093/​geront/​gnx088

Sugiyama T, Kubota A, Sugiyama M, Cole R, Owen N (2019) Dis-
tances walked to and from local destinations: age-related vari-
ations and implications for determining buffer sizes. J Transp 
Health 15:100621. https://​doi.​org/​10.​1016/j.​jth.​2019.​100621

Tsai L-T, Rantakokko M, Viljanen A, Saajanaho M, Eronen J, Rantanen 
T, Portegijs E (2016) Associations between reasons to go outdoors 
and objectively-measured walking activity in various life-space 
areas among older people. J Aging Phys Act 24(1):85–91. https://​
doi.​org/​10.​1123/​japa.​2014-​0292

Tuomola E-M, Keskinen KE, Viljanen A, Rantanen T, Portegijs E 
(2023) Neighborhood walkability, walking difficulties, and par-
ticipation in leisure activities among older people: a cross-sec-
tional study and 4-year follow-up of a subsample. J Aging Health. 
https://​doi.​org/​10.​1177/​08982​64323​11914​44

Van Cauwenberg J, Nathan A, Barnett A, Barnett DW, Cerin E, 
The Council on Environment and Physical Activity (CEPA)-
Older Adults Working Group (2018) Relationships between 

https://doi.org/10.1186/1479-5868-3-18
https://doi.org/10.1186/1479-5868-9-133
https://doi.org/10.1186/1479-5868-9-133
https://www.stat.fi/til/vaerak/index_en.html
https://www.stat.fi/org/avoindata/paikkatietoaineistot/vaestoruutuaineisto_1km_en.html
https://www.stat.fi/org/avoindata/paikkatietoaineistot/vaestoruutuaineisto_1km_en.html
https://doi.org/10.1371/journal.pone.0135308
https://doi.org/10.1371/journal.pone.0135308
https://doi.org/10.3390/ijerph14030333
https://doi.org/10.3390/ijerph14030333
https://doi.org/10.1186/s12889-019-7869-8
https://doi.org/10.3389/fpubh.2020.00335
https://doi.org/10.3389/fpubh.2020.00335
https://doi.org/10.1016/j.healthplace.2021.102533
https://doi.org/10.1111/j.1532-5415.2009.02180.x
https://doi.org/10.1111/j.1532-5415.2009.02180.x
https://doi.org/10.1093/ageing/afr136
https://doi.org/10.1371/journal.pone.0154396
https://doi.org/10.1186/s12889-018-5487-5
https://doi.org/10.1186/s12889-018-5487-5
https://doi.org/10.1093/gerona/glaa274
https://doi.org/10.1093/gerona/glaa274
https://doi.org/10.1093/aje/kwt032
https://doi.org/10.1016/j.ypmed.2015.08.015
https://doi.org/10.1177/0898264316641081
https://doi.org/10.1146/annurev.publhealth.27.021405.102100
https://doi.org/10.1146/annurev.publhealth.27.021405.102100
https://doi.org/10.2105/AJPH.2011.300631
https://doi.org/10.2105/AJPH.2011.300631
https://doi.org/10.1093/tbm/iby009
https://doi.org/10.1186/1476-072X-12-40
https://doi.org/10.1186/1476-072X-12-40
https://doi.org/10.1007/s10433-020-00569-4
https://doi.org/10.1093/gerona/glz172
https://doi.org/10.1093/gerona/glz172
https://doi.org/10.1177/0898264320944289
https://doi.org/10.1177/0898264320944289
https://doi.org/10.1249/MSS.0b013e318247d286
https://doi.org/10.1249/MSS.0b013e318247d286
https://doi.org/10.1093/geront/gnx088
https://doi.org/10.1016/j.jth.2019.100621
https://doi.org/10.1123/japa.2014-0292
https://doi.org/10.1123/japa.2014-0292
https://doi.org/10.1177/08982643231191444


	 European Journal of Ageing           (2024) 21:16    16   Page 12 of 12

neighbourhood physical environmental attributes and older 
adults’ leisure-time physical activity: a systematic review and 
meta-analysis. Sports Med 48(7):1635–1660. https://​doi.​org/​10.​
1007/​s40279-​018-​0917-1

Verbrugge LM, Jette AM (1994) The disablement process. Soc Sci 
Med 38(1):1–14. https://​doi.​org/​10.​1016/​0277-​9536(94)​90294-1

Webber SC, Porter MM, Menec VH (2010) Mobility in older adults: a 
comprehensive framework. Gerontologist 50(4):443–450. https://​
doi.​org/​10.​1093/​geront/​gnq013

Wilkie R, Peat G, Thomas E, Croft P (2007) Factors associated with 
participation restriction in community-dwelling adults aged 50 

years and over. Qual Life Res 16(7):1147–1156. https://​doi.​org/​
10.​1007/​s11136-​007-​9221-5

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s40279-018-0917-1
https://doi.org/10.1007/s40279-018-0917-1
https://doi.org/10.1016/0277-9536(94)90294-1
https://doi.org/10.1093/geront/gnq013
https://doi.org/10.1093/geront/gnq013
https://doi.org/10.1007/s11136-007-9221-5
https://doi.org/10.1007/s11136-007-9221-5

	Associations between walking limitations and reported activity destinations among older adults
	Abstract
	Introduction
	Methods
	Main variables
	Covariates
	Statistical analyses

	Results
	Count of activity destinations
	Median distance to activity destinations

	Discussion
	Conclusions
	Appendix 1: Percentages and counts of reported reasons to visit activity destinations by destination type
	Acknowledgements 
	References


