
Contents lists available at ScienceDirect

Social Science & Medicine

journal homepage: www.elsevier.com/locate/socscimed

Using the concept of activity space to understand the social health of older
adults living with memory problems and dementia at home

Jodi Sturgea,∗, Mirjam Klaassensa, Debbie Lagera, Gerd Weitkampb, Daan Vegtera,
Louise Meijeringa

a Population Research Centre, Faculty of Spatial Sciences, University of Groningen, the Netherlands
b Cultural Geography, Faculty of Spatial Sciences, University of Groningen, the Netherlands

A R T I C L E I N F O

Keywords:
The Netherlands
Qualitative GIS
Mixed methods
Memory problems
Dementia
Social health
Older adults
Ageing-in-place

A B S T R A C T

Globally as the population ages, the prevalence of dementia will increase. Simultaneously, there is a trend
toward people ageing at home. Therefore, more people will be ageing at home with dementia, as opposed to
institutional environments. In this context, there has been a recent shift in research exploring ways that people
can live well with the consequences of the disease. As a part of this emerging research, the social and spatial
aspects of the lives of people living with memory problems are becoming increasingly of interest. The aim of this
article is to use the concept of activity space to examine the social health of older adults with memory problems
and dementia who live at home. Activity space data were collected from seven older adults experiencing memory
problems and living at home in the Netherlands. Using a mixed-methods approach, insight into their activity
spaces were gained through walking interviews, 14 days of global positioning system (GPS) movement data,
travel diary entries and in-depth interviews. The GPS data, travel diary data and interview transcripts were
analyzed using a grounded visualization approach. Our findings show that participants interact independently in
routine activity spaces but depend on others to participate in occasional activity spaces. Interactions within both
these spaces contribute to the social health of older adults with memory problems and dementia who live at
home. Additionally, participants used coping strategies and decision-making to maintain autonomy in daily life.
The findings can inform dementia-friendly initiatives and social health care planning.

1. Introduction

As the population ages, the prevalence of dementia will increase.
Simultaneously, there is a trend toward people ageing at home.
Therefore, more people will be ageing at home with dementia, as op-
posed to institutional settings. To promote healthy ageing and in-
dependence of older adults who live at home in general, and those
experiencing dementia in particular, ageing-in-place policies and de-
mentia-friendly initiatives are being implemented. Globally, commu-
nities are becoming more dementia-friendly by adapting practices, such
as person-centered care, dementia awareness education and environ-
mental design, to enhance the quality of life people living with de-
mentia (Hebert and Scales, 2017). The foundation of these practices is
to support people living with dementia to remain autonomous and
engaged in society and enhance public awareness of dementia (Cahill,
2020; Førsund et al., 2018). While ageing in place is considered to be
the desire of most people with dementia (van der Roest et al., 2009), it
is important to note that living at home can present challenges for

people with dementia related to navigating environments outside of
their home and social isolation (Gibson et al., 2007; Mitchell and
Burton, 2006; Odzakovic et al., 2018).

In 2015, it was estimated that approximately five percent of the
elderly population had dementia worldwide (Dua et al., 2017). These
prevalence rates are predicted to increase due to population growth and
demographic ageing. However, rates are prone to underestimation
where many people experience a range of behavioral and cognitive
symptoms associated with dementia but may not receive a formal di-
agnosis until the late stage of the disease (Prince et al., 2013). Without a
formal diagnosis, individuals with dementia-related symptoms can be
excluded from disease estimations and services (Michalowsky et al.,
2016). A recommended approach to include the experiences of people
with a range of dementia-related symptoms is using broader termi-
nology, such as ‘memory issues’ and only use the actual term ‘dementia’
if it is used by the individual (Hellström et al., 2007; Novek and
Wilkinson, 2017). This inclusive approach results in research that re-
presents a new understanding of a range of experiences related to
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memory problems. The aim of this article is to use the concept of ac-
tivity space to examine the social health of older adults with memory
problems and dementia who live at home. Findings from this research
can inform social health care planning and contribute to the develop-
ment of dementia-friendly practices which are based on the perspec-
tives of older adults experiencing memory problems.

2. Theoretical framework

2.1. Social health

Traditionally, dementia research primarily focused on cognitive
consequences of the disease, but there is an emerging interest in un-
derstanding the social and spatial aspects of a person with dementia's
life (Dröes et al., 2017; Keady et al., 2012; Vernooij-Dassen and Jeon,
2016; Ward et al., 2018). An evolving concept of health is the foun-
dation for this article. In this paper, we refer to Huber et al.'s (2016;
p.1) definition of health as having “the ability to adapt and self-manage
when facing social, physical and emotional challenges” as the starting
point. Huber et al. (2011) identified three aspects of health: physical,
mental and social health. Social health is explained through three di-
mensions which include having the ability to i) fulfill one's potential
(e.g., through work or volunteer jobs that relate to an individual's re-
sident's talents), ii) manage one's life with some degree of independence
(e.g., taking a walk alone) and iii) participate in social activities (e.g.,
attending an art club or spending time with friends at home) (Huber
et al., 2011). These dimensions have been further operationalized for
dementia to guide the development of innovative care models and
support based on an individual's capabilities (Dröes et al., 2017;
Vernooij-Dassen; Jeon, 2016) (see Table 1).

Although this approach provides insight into the capabilities of a
person, there is limited research on how to promote (Dröes et al., 2017)
or measure the social health (Mangiaracina et al., 2019) of people with
dementia living in a community setting. Ward et al. (2018) were the
first to explore the social health of people living with dementia who live
at home on a neighborhood level. Their findings highlighted how
neighborhoods create conditions, such as routine practices and being
connected to neighbors, which allow individuals to manage their lives
with a degree of independence that supports social health.

2.2. Activity space for health research

A useful concept to explore spatial interactions in neighborhoods is
the concept of activity space. Building upon the findings of Ward et al.
(2018), and suggestions for future research on the dynamic outdoor
space experienced by community-dwelling people with dementia
(Keady et al., 2012), exploring behavior over time and space can pro-
vide further insight into an individual's relationship with their socio-
spatial environments. The everyday experiences of people with de-
mentia living in a neighborhood setting have been explored using a
range of qualitative and participatory methods (Odzakovic et al., 2018;
Phinney et al., 2016; Ward et al., 2018). Our study further explores the
daily mobility patterns using a mixed-method approach. For the pur-
pose of this article, activity space is defined as space outside of the
home that includes a subset of locations that are routinely and non-

routinely visited, and the corresponding travel routes which an in-
dividual has direct contact with over a period of time (Hirsch et al.,
2014, Golledge and Stimson, 1997; Zenk et al., 2018). The concept of
activity space has been recognized as an important health research tool
to explore environmental determinants of health and inequalities
(Kestens et al., 2018), diet and physical activity (Zenk et al., 2011),
accessibility of healthcare opportunities (Sherman et al., 2005) and
social inequalities (Shareck et al., 2014). There are three common ap-
proaches to explore activity space: spatial methods, qualitative methods
or mixed-methods. A common method to capture the spatial and tem-
poral components of an individual's activity space is through the use of
GPS data. When using GPS data in health research, a minimum of 14
days of monitoring is suggested to accurately measure attributes of
individual's routine activity space (Zenk et al., 2018). Qualitative ac-
tivity space data, such as travel diaries, interviews and walking inter-
views, are also used to understand travel behavior. GPS data and qua-
litative data can be analyzed independently or further triangulated
using qualitative GIS methods to provide a unique insight into the
meaning and experiences of activity spaces (Cope and Elwood, 2011;
Mennis et al., 2013).

There is limited research on activity space in later life. According to
a recent systematic review (Smith et al., 2019), there are just nine
studies that used the concept of activity space to explore the time-space
interaction of older adults. The contributions of these studies to the
knowledge of activity space in later life have been threefold: 1) The size
and structure of activity spaces in later life provides important insight
into the mobility of older adults related to neighborhood walkability,
driving patterns and physical support to go outside (Hirsch et al., 2014).
2) The everyday mobility practices and different modes of travel of
older adults can be understood by using GPS (Hirsch et al., 2016) and
mixed-method approaches (Franke et al., 2017; Meijering and
Weitkamp, 2016). The work by Hirsch et al. (2016) compared older
adult activity spaces boundaries, created with GPS, with administrative
neighborhood boundaries. Findings indicated that compared to activity
spaces, neighborhood boundaries do not reflect the geographic space or
resources used by older adults. A mixed-method approach provides
insight into socio-spatial and temporal complexities of older adult
mobility (Franke et al., 2017) and furthermore, a deeper understanding
into population specific data collection methods, time-geographies and
micro-geographies (Meijering and Weitkamp, 2016). Franke et al.
(2017) found that combining perceptions of place and time provided
insight into the factors that influence movement in neighborhoods
overtime and how older adults rely on public transportation to maintain
mobility patterns. Meijering and Weitkamp (2016) observed social
mobility patterns of older adults and noted that mobility patterns can
be constrained when a participant's time-geography differs from time
made available by their family and social contacts. 3) Using a qualita-
tive GIS approach, the everyday activities of older people are under-
stood on a neighborhood level by exploring person-place interactions
(Hand et al., 2018), linking social factors to perception and interactions
(Milton et al., 2015) and understanding how neighborhood environ-
ments and transportation impact livability (Vine et al., 2012). Based on
Smith et al.’s (2019) review, activity space studies on older adults have
so far focused on older adults in good health or who experience the
'normal' impairments that come with age. This means that insight into

Table 1
The operationalization of the social health framework for people with dementia based on Dröes et al. (2017).

Dimension of Social Health Description

1) Capacity to fulfil one's potential and
obligations

The ability of a person living with dementia to function in the society according to their competencies and talents
(‘potentials’) in the best possible way and to meet social demands (‘obligations’) on a micro and macro level

2) Manage life despite the disease The ability to manage life with some degree of independence; can be operationalized as the ability to preserve autonomy and
to solve problems in daily life, as well as to adapt to and cope with the practical and emotional consequences of dementia

3) Participation in social activities The act of being occupied or involved with meaningful activities and social interactions and having social ties and
relationships that are meaningful to the person living with dementia themselves
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the activity spaces of older adults with a specific illness or disability is
lacking. Therefore, one of the key contributions of this paper is to
provide insight into the activity spaces of older adults who experience
memory problems and dementia.

3. Methodology

When involving people with dementia or memory problems, careful
and sound ethical practice is essential, which is why we begin our
methodology section with an ethics discussion. Best practices for ethi-
cally involving people with dementia in research, specifically the re-
cruitment and informed consent processes (McKeown et al., 2010),
were thoroughly considered in the design of this study. For the re-
cruitment phase, the research team met with dementia case planning
teams and community organizations to ensure the recruitment material,
terminology and research methods were appropriate to connect with
participants. Based on these consultations and findings from earlier
research, the term “memory issues” was used to recruit participants for
this study. “Memory issues” is considered a less contentious term for a
dementia study where not all people with dementia, especially at the
early-stage of the disease, have a formal diagnosis or may feel stigma-
tized by the word (Hellström et al., 2007; Novek and Wilkinson, 2017).
It was decided to use a broader, inclusive approach to recruit partici-
pants with a variety of experiences related to memory problems and
mention ‘dementia’ in circumstances where the participants, or the
caregiver, used the term. A layered approach, based on an adaptation of
the process consent model for people with dementia (Dewing, 2002),
was used to obtain written informed consent from participants. During
this process, participants were carefully explained detailed information
on the research project, with what participation would entail, as well as
safeguard measures in place to protect data, rights of participants and
how to contact the research team in case of queries including with-
drawing consent. After this information was carefully explained, par-
ticipants were asked if they wanted to participate. If they agreed, they
signed a consent form and provided a copy for their records. Consent
was also re-confirmed at the beginning of the second meeting with
participants.

Participants for this study were recruited throughout the northern
part of the Netherlands using several methods including community
outreach, flyers and media. There were three inclusion criteria: i) being
over the age of 65 years, ii) living at home independently iii) and ex-
periencing memory problems. Although our age limit for recruitment
was 65 years and older, a case manager made a referral for a 59 year-
old who had a dementia diagnosis. After speaking with the referral, it
was decided to accept them as participant where their lived experience
of dementia and life phase was similar to other participants.

All data were collected in Dutch with five methods: i) a socio-de-
mographic and self-reported health survey, ii) a walking interview iii)
GPS tracking, iv) travel diary entries, v) and an in-depth interview. A
layered approach of data collection provides complementary data and
is considered a best practice in dementia research (Clarke and Keady,
2002). Project information material was developed to include info-
graphics and text to clearly describe the methods and the sequence of
data collection to stakeholders and participants (Fig. 1).

After obtaining written consent, and completing a short socio-de-
mographics survey, participants were asked if they could walk a typical
route they regularly take near their home. During the audio-recorded
walking interview, participants were asked about typical experiences
and social encounters they have when taking the route. This interview
was also used as an opportunity to demonstrate how to use the GPS
tracking device. Participants were provided with a GPS tracking device
(QStarz BT-1000X) to track their movement for a period of 14 days. To
complement the GPS data, travel diaries were provided to record ac-
tivities outside the home. The participants were asked to record daily
activity information such as date, day of the week, time of departure
and arrival time, location, purpose of the activity, mode of

transportation, with whom they travelled with and did the activity
with, the use of a mobility aid and if the activity was planned. After two
weeks of data collection, an in-depth interview was set up based on the
participant's availability. The purpose of this audio-recorded interview
was to discuss the activities that the participants engaged in during the
data collection period and to gain perspective on the meaning and the
experiences of the activities. The travel diary was used to prompt dis-
cussion and allow participants to feel more confident to recall the
events that they recorded. These interviews typically lasted between 45
and 60 min and the participants were provided a small appreciation gift
for their contribution.

Once the data collection was complete, audio-recorded interviews
were transcribed verbatim, with the locations and names pseudony-
mized, and exported into ATLAS.ti 8.4. Data from transcribed inter-
views were coded using a grounded visualization approach. Similar to
the method described by Franke et al. (2017), an open coding approach
identified codes based on most common issues, later compared across
interviews, and then combined into a theme. GPS data were edited in
Microsoft Excel and imported into V-Analytics to create a spatial da-
tabase of activity locations and trips between locations. Similar to the
method used by Meijering and Weitkamp (2016), V-Analytics software
was used for the time-space movement analysis – an analytical feature
that is limited in other GIS packages. Activity locations and trips for
each participant were identified by connecting GPS points. When GPS
points were connected within an 80 m bounding box for periods longer
than five min, an activity was created and the points that fell outside
the boundary were linked as trips between events. Once all the activity
locations and trips were identified, the corresponding.csv files were
exported from V-Analytics and imported into ArcMap 10.5.1. Within
ArcMap, activity locations and routes were contextualized by linking
maps to pseudonymized travel diaries. The emerging themes from the
in-depth interviews were then connected to trends seen in the maps,
which provided insight to participant's spatial behavior. Identifying
information in the maps (i.e., street network files) were removed in the
final stages of the analysis.

4. Findings

Data were collected between November 2018 and July 2019 from
seven older adults who live in urban and rural settings in the
Netherlands (Table 2). Participants ranged in age from 59 to 93 years
old and five were women. The Dutch old-age pension (AOW) was the
main source of income for six participants and four participants were
not educated beyond a primary school level. The length of time living in
the neighborhoods varied from four to over 50 years and most parti-
cipants mentioned having frequent social contact with their neighbors.
During the data collection period, all participants had contact with
family and spent time with friends.

Two of the participants were referred to the project by a dementia
case-manager while others self-referred and contacted the research
team based on information presented at a community meeting (n = 3),
a flyer (n = 1) and the project website (n = 1). Two of the participants
openly spoke about having dementia while others described memory
problems that they encountered. All participants collected travel diary
data for 14 days however; GPS data were collected for a minimum of
nine to 14 days. For some participants, their travel diary data did not
correspond with the GPS data and vice versa.

All the study participants were able to walk independently to lo-
cations nearby their home. Five of the participants used a walker or a
mobility scooter and three used a bicycle. Even though activities oc-
curred during different times of the day, doing activities in the after-
noon was most common while doing activities in the evening was least
common. Participants did activities independently but also with friends
and family. All participants spent at least one day at home during the 14
days. The reasons for staying at home included needing a day of rest,
not feeling well or waiting for an appointment (e.g., doctor visit or
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scooter technician).

4.1. Activity spaces

There are two activity space patterns identified in this study: routine
activity space and occasional activity space. Two clusters related to
distance were observed in the spatial data; within 7.5 km of the home
and beyond. The distance threshold of 7.5 km is considered a short
distance trip in the Netherlands where people are more likely to use
active transport, such as walking or cycling, than motorized transport
(Scheepers et al., 2013). The data from the travel diaries provided
further insight into the characteristics of these of spaces (Table 3). For
example, activities within the small activity space were often ‘routine’
while activities in the larger space happened less frequently and were
‘occasional’.

4.1.1. Routine activity space
Routine activity spaces are characterized by travel patterns close to

home with multiple activity locations and multi-purpose trips. Most
activities were located nearby a participant's home and they travelled to
these activities, often independently, by walking (with or without a
mobility aid), mobility scooter, bicycle, bus or car. Routine activities
include visiting friends, neighbors or relatives, shopping, grocery
shopping or attending a health appointment. Several of the activities
were scheduled (e.g., bingo, church or physio) or a part of a routine
(e.g., coffee with neighbors on Sundays or taking a daily walk around
the same time, along the same route). Three participants report going to
nursing home facilities. One participant went to a nursing home several
times a week for dementia daycare activities, while others visited the
facilities for social activities or to visit a friend. Vera was one of the
participants who regularly visits a friend in a nursing home. For Vera,
most of her activities are near her home. Although she has access to a
taxi service for older adults, she prefers to use the city bus where it
makes her feel independent. Vera describes the typical route she takes
(Fig. 2) as well as the details of her visit.

…. I have a friend with mental health problems who has lived in [nursing
home name] for many years […]. I go there, because nobody visits her
[…] I take bus number 77 and then to Daisy Street, nearby nursing
home. I will arrive at around 10:15 and then there will be different
groups of course, experiencing impairments and mental health problems.
They will come to me with open arms. Sometimes one of the helps [staff]
asks ‘madam, would you like to stay and eat with us?’ No, I say that is
not how it should be [purpose of the visit] but sometimes I do stay to eat
and they like it.

– Vera
Vera confidently described how she navigates the 6.5 km route to

see her friend and the warm welcome she receives, with an option to

Fig. 1. Data collection information material for participants and stakeholders (English translation).

Table 2
Characteristics of research participants.

Name Gender Age Range Marital Status Geographical Setting

Marie Female 80–89 years Widowed Rural
Harold Male 60–69 years Single/divorced Urban
Netty Female 70–79 years Widowed Urban
Bea Female 70–79 years Married Urban
Helena Female 70–79 years Single/divorced Rural
Vera Female 90–99 years Single/divorced Urban
Warren Male 50–59 years Married Urban

Table 3
Comparison of routine and occasional activity spaces.

Features of Routine Activity Space Features of Occasional Activity Space

Within a 7.5 km distance of the home Beyond a 7.5 km distance from the home
Independent and dependent activities Activities dependent on other people's time
Mode of Transportation: walking, bus, bicycle, car (passenger) Mode of Transportation: car (passenger), bus, train
Activities and trips were routine -visited easily and often more than once during the data

collection period
Activities and trips locations were an occasion - visited only once during the data
collection period
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stay for a meal. This quote demonstrates how participants travel in-
dependently within their small activity space to engage in activities that
are meaningful for them.

4.1.2. Occasional activity space
The larger activity spaces were characterized by traveling more than

7.5 km to a special event or appointment that occurred on an occasional
basis. Four of the seven participants went to an appointment or an
‘occasional’ activity located in a larger activity space. These activity
locations were only visited once during the 14 days of data collection;
activities were planned and mainly related to visiting family. Most
participants travelled to these locations by car, as a passenger. An ex-
ception is Harold, who used public transportation to meet with family
members on two occasions (Fig. 3). For the first trip, Harold met his
brother-in-law for a day out in Assen to which they both travelled.
Harold travelled 102 km (return), of which 30 min by bus, and returned
home by train while his brother-in-law travelled 2 h by train. Together
they visited a museum, ate, drank and walked around town. Harold
explained that he likes spending time with his brother in law and they
tend to get together, as they did, about once a year. For the second trip,
Harold travelled 2 h by train to the western part of the Netherlands
(500 km return) to Haarlem to see his family. When asked about this
family visit, he expressed both a sense of independence, and burden,
related to taking the trip:

[Travelling to see my family] is quite tough, and actually, it becomes
harder every time. [The journey] becomes too long but they do not come
to me. Yes, actually I should say something about that because it is a one-
way direction. And on one hand I do not like it, but on the other hand, I
like to continue traveling for as long as I can.

- Harold
Comparing the two trips, the first trip was more enjoyable for

Harold. It appears that the one-way relationship with his family was
more of an issue for Harold than the distance. This experience high-
lights a theme of reciprocity in relationships, which was also mentioned
by two other participants. For Helena, although she engages in several
activities outside her home, she described the importance of having
people also come to her home.

They (my friends) will come to me and I want them to visit in return. I do
not want to go out all the time….they also have to visit me. That is very
important.

– Helena
Although both Harold and Helena are willing and able to visit

others, they both emphasized how important and meaningful it is for
them to people come see them in return.

4.2. Coping strategies to navigate space

Four participants in this study talked about experiences of getting
lost. Netty was one of these participants and she talked about how she
would sometimes get lost while cycling. Netty moved to a senior's flat
four years ago, as suggested by her son, after she had a stroke. She uses
a bike to visit friends, shop and attend community dinners. Although
Netty lived in her neighborhood for a number of years, she described
the surroundings as unfamiliar and how she often practices routes with
friends to ensure she can go to new places alone. Netty also described a
situation when she got lost while biking:

Fig. 2. Vera's activity space.
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I went to the library and I did not know the way home. I started cycling. I
thought this is not going right, I have to ask [someone] […]: madam,
listen, I have to go to [home location]. [They will say:] Oh, madam you
are totally out of way. I say: yes, I figured that out. They then cycle with
me. I say thank you very much, now I know the way. Well, but I felt like
crying [because] I had already cycled for one hour. […] I became ner-
vous, and I thought darn, why do I not remember it. That has to do with
age, because I will become 78. I should not give up, and I will not, but I
think it is annoying.

– Netty.
Netty recalled how she biked to a location but then had difficulty

remembering how to get back home. After cycling for an hour, she
decided to ask a stranger for help. Other participants described similar
situations where they were aware that they were lost and identified
effective coping strategies to get home. Another coping strategy that
was mentioned was the use of landmarks to get ‘back on track’. Despite
distressful experiences, such as Netty's, participants typically did not let
these affect their activities and movement.

Three participants talked about difficulties navigating traffic situa-
tions. Bea described how she has adapted her biking routes to avoid
overwhelming situations caused by traffic:

I will go via Lilac Street where there is a traffic light. Then I do not have
much to do with traffic.[…] We took the outside route to the department
store by bike, but then there are 3 or 4 roundabouts. Then all the cars
come so and so. That is impossible [for me to navigate]. I cannot do that
anymore. [But] when we biked back from the department store via Tulip
Street, […] there was a traffic light and the you go left via the Dahlia
Street and then you are at [adjoining street]. That is something different.

- Bea.
By avoiding routes with roundabouts, a common built environment

feature in the Netherlands that are shared by cars, buses and bicycles,
Bea confidently continues her route by bike. Identifying a route with
traffic lights is an effective coping strategy that Bea uses to deal with
overwhelming traffic situations.

4.3. Decision-making to manage activities

There were other busy activities, beyond traffic, that were managed
by the participants. For Warren and his wife, for instance, they decided
that a dementia diagnosis would not hold them back from the activities
that they like to do. They told us how Warren wanted to go to the
community fair as he used to do. Although this is known to be a loud
and busy event, they decided to go, just so that he could experience it.
However, they decided to leave 5 min after arriving. That short time
was enough for Warren to ‘get out of the house’ and experience the fair.
They also described a situation when their family made accommoda-
tions for him to attend a big family party:

Interviewer: And how is that for you with 78 people?
Warren: That is too busy for me. Then I will go somewhere where it is

less busy…..They have a very big garden. There were people there, there
were some there (pointing). Everywhere there were people of course.

Warren's wife: Warren notices quickly that somewhere at the back they
[the family] had created a [comfortable] place for him where he could sit.
Two chairs. Not more. So that someone could sit with him for a talk. They
made the place purposely for him.

During this situation, Warren clearly described how the activity is

Fig. 3. Harold's activity space.
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too busy for him but he makes a choice to find a way, or place, to still
experience the activity but in a less busy way. Although some partici-
pants continue to go to ‘busy activities’, others talked about deciding to
no longer participate in activities that they experience to be too busy.
Bea, for instance, described how she no longer participates in activities
that she finds too overwhelming, such as going to church or a museum:

Bea:…. I don't go to church anymore, there are too many stimuli for
me….Since four or five years, I have vascular dementia, and from that time,
those things (stimuli) started.

Interviewer: …. So that is not possible anymore to go there (church)?
Bea: No, that is too much [….] What I often did in the past with my

parents, to the museum, a whole day. I'm not able to do that anymore. The
last time that we were in a museum…I sat down on a bench. The impressions
are too much for me and it takes too long. It makes me too tired.

Bea's story illustrates how activities that she used to enjoy have
become a burden and are no longer enjoyable. As a result, she decided
to discontinue these activities. Overall, in discussing busy traffic si-
tuations and activities participants openly talked about feelings of be-
coming overwhelmed, but also described ways they adapted to those
situations to allow them to engage in a meaningful activity, or to decide
that an activity has become so distressful that it is discontinued.

5. Discussion

The aim of this article was to use the concept of activity space to
examine the social health of older adults with memory problems and
dementia who live at home. Our findings show that participants in-
teract independently in routine activity spaces but depend on others to
participate in occasional activity spaces. Interactions within both these
spaces contribute to the social health of older adults with memory
problems and dementia who live at home. Additionally, participants
described using coping strategies and decision-making to effectively
manage overwhelming situations and activities. These findings support
the concept of health proposed by Huber et al. (2011) and the social
health framework related to dementia (Dröes et al., 2017; Vernooij-
Dassen and Jeon, 2016). Further, this study sheds light on the capacity
and contributions of people with memory problems and dementia
which challenges the deficit and disability narrative associated with
dementia (de Vugt and Dröes, 2017; Rahman and Swaffer, 2018).
Highlighting the positive experiences that people have when navigating
space, despite the consequences of memory problems, can inform de-
mentia public awareness campaigns and person-centered care
(Wolverson et al., 2016). Moreover, understanding where people go,
and the reasons for engaging in particular activities, provides an im-
portant perspective that can contribute to making communities more
dementia-friendly (Han et al., 2016).

All participants in this study were able to engage independently in
routine activities nearby their homes. However, for activities beyond
7.5 km from their home, participants were more dependent on other
people to engage in ‘occasional’ activities. Routine activity spaces relate
to more positive social health experiences whereas participating in
activities within occasional spaces can both contribute to, and con-
strain, social health where participants depend on other people's time.
These observations suggest an inverse relation between the size of an
activity space and social health. Previous health research has differ-
entiated routine activity spaces from activity spaces in general
(Sherman et al., 2005; Zenk et al., 2018) and our study contributes to
these findings by defining the activity space outside the routine space as
occasional. Further, our findings build on the work of Hirsch et al.
(2014), who identified small and large activity spaces based on GPS
data from older adults in Vancouver, Canada. Similar to our study, they
found smaller activity spaces to be associated with walkability while
larger activity spaces were associated with car usage. Our mixed-
method approach expands on their findings by providing insight into
the specific experiences and destinations of a specific older adult po-
pulation. In addition, neighborhoods in the United Kingdom (UK) and

Sweden have been found to play an essential and supportive role in the
day-to-day lives of people affected by dementia (Clark et al., 2020;
Odzakovic et al., 2018, 2019; Ward et al., 2018). Our research builds on
these findings as we explored everyday practices beyond the scope of a
neighborhood. In spite of a different way of looking at space, we noted
similarities between routine spaces and neighborhoods. For example,
individuals use coping strategies to stay socially connected in neigh-
borhoods (Odzakovic et al., 2019) and routines contributed to well-
being (Clark et al., 2020). Another common theme that emerged from
our analysis was the importance of reciprocity in relationships, espe-
cially having family and friends taking time to visit participants in their
routine spaces. This theme follows on Ward et al. (2018) and Clark et al.
(2020), who highlight the importance of reciprocity in relationships for
people with dementia. Reciprocal relationships have a positive influ-
ence on the health of older adults and support their ability to cope with
life challenges (Fyrand, 2010). Therefore, we conclude that coping
strategies, routines and reciprocity would be useful indicators to mea-
sure social health.

Getting lost is a common behavior associated with dementia and
memory problems. People with dementia can experience problems with
recognizing environments or remembering where they were going
(Gibson et al., 2007). Some of the participants openly discussed their
experiences of getting lost and relying on coping strategies to orientate
themselves. Despite these distressful experiences, some of which were
noted to be happening more frequently, participants did not say that
they would stop doing activities independently, which demonstrates an
ability to self-manage circumstances related to memory problems.
Contrary to the ‘shrinking world’ model (Duggan et al., 2008), parti-
cipants described changes in their outdoor lives as a result of memory
problems but did not emphasize missing out on activities due to a loss
of independence and control. Instead, they demonstrated a capacity to
make decisions and choices, which is essential for a sense of agency.
This finding supports the capabilities-led approach to dementia
(Vernooij-Dassen and Jeon, 2016; Ward et al., 2018; Odzakovic et al.,
2018) which emphasizes what people with dementia are able to do,
rather than focusing on debilitating experiences.

All participants in this study could easily bike or walk to most ac-
tivities within their routine activity space. It is important to note that
the distance used to define routine space activity (i.e., 7.5 km) is spe-
cific to the context of the Netherlands, and it is likely that the flat Dutch
landscape, bicycling culture and municipal planning has influence on
our findings. The mobility of the sample reflects the findings of
Kemperman and Timmerman (2009) who found that 23% of trips made
by older adults in the Netherlands were by bike and over 25% were
walking trips. These mobility patterns can be related to several age-
friendly practices in the Netherlands, such as well-maintained side-
walks or designated bike paths, that support the mobility of older adults
(van Hoven and Meijering, 2019). Despite these practices, participants
described difficulties navigating traffic situations such as roundabouts.
Similarly, roundabouts, a common Dutch traffic-calming measure for
bikes and for cars, have been found to be difficult for older adults to
navigate as the ways they are used are not always consistent (van
Hoven and Meijering, 2019; Van Velsen et al., 2019). This is relevant to
consider on an urban planning level, where one built environmental
feature is in place to ease traffic congestion, however, this design may
influence the mobility of older adults. This finding is in line with results
from van den Berg et al. (2011) and Buffel et al. (2014) who suggest
that several policy fields, such as transportation policy, should integrate
ageing-friendly principles and consider the safety of older adults who
travel by bike.

This study contributes to the field of activity space in later life by
exploring the day-to-day experiences of older adults with memory
problems and dementia. A notable strength of this study is that each
method yields unique data and a qualitative GIS approach results in an
enhanced understanding of activity space patterns. Our research also
suggests that the temporal aspect of mobility in later life is impacted by
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memory loss as a chronic and progressive condition. The 14 day
window of data collection allowed us to conclude that it is possible to
engage in a variety of activities when living with memory problems and
dementia. When zooming in to the temporal scale of a day, we found
that participants seemed to be restricted to undertaking their activities
in the afternoon. Further research may explore other aspects of time
within these activity spaces such as the length of time spent traveling
to, and engaging in, activities.

There are limitations of this study. Some days were not recorded in
the travel diary or with the GPS tracker which made it difficult to link
all data. Similar inconsistencies have been reported in other studies
(Meijering and Weitkamp, 2016; Zenk et al., 2018). It is possible that
these discrepancies in our study were, at least in part, related to the
consequences of living with memory problems, such as forgetting to
turn on the GPS or being too tired to do a travel diary entry. Future
research could explore these discrepancies in more detail by conducting
a primary analysis on the GPS data and the travel diaries prior to the
debrief interview. During the debrief interview, participants could then
be asked to provide context for the discrepancies and missing data. It is
also important to highlight the influence of selective daily mobility bias
(Chaix et al., 2012) on the findings of this research. The selective daily
mobility bias means that the type of destinations and spatial behaviors
can be dependent on the proximity to resources, transportation options
or personality characteristics (e.g., introverted or extroverted) which
could influence how they would engage in their activity space and
therefore influence their social health. Further research is re-
commended to explore how infrastructure, healthcare policies and
urban design in different countries affects the mobility, activity space
patterns and social health of older adults with memory problems. Ad-
ditionally, our sample is ethnically homogeneous, therefore, the activity
space and social health of people with memory problems from different
ethnicities and cultures should be further explored.

6. Conclusion

The findings of this study demonstrate that the concept of activity
space provides valuable insight into the routine and occasional activity
spaces of older adults with memory problems and dementia who live at
home. In this paper, we explored the capabilities of older adults who
experience dementia-related symptoms, though not necessarily a diag-
nosis, which provides a more inclusive and less stigmatized impression
of dementia that we hope others will further explore. These Dutch
findings contribute to the emerging research on social health and spa-
tial aspects of the lives of older adults with memory problems and de-
mentia. Our research demonstrates that individuals with memory pro-
blems and dementia engage in activities beyond a physically defined
neighborhood setting. These findings have important implications for
communities who are adapting dementia-friendly practices. The scope
of these practices should reflect engaging in activities beyond the
neighborhood level and be implemented on a provincial or national
level. Further, this study identifies coping strategies, routines and re-
ciprocity as social health indicators which would enrich person-cen-
tered care plans. To effectively enable people to age-in-place with
memory problems, policies and care practices should be based on lived
experiences.

This study presses the boundaries of dementia research by re-
cognizing that people with memory problems and dementia can navi-
gate routine spaces independently and engage in occasional spaces with
support. These findings challenge the impression that older adults with
memory problems are in a frail state of mind and cannot maintain
autonomy. Future research on the capabilities of older adults with
memory problems, will result in more effective decision aids, ageing-in-
place policy and effective dementia-friendly initiatives.
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