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1. Introduction

Disability related to stroke is a global health burden (Fan et al., 2023)
and the third-leading cause of death and disability combined (Feigin
et al., 2023). Many people with stroke experience significant disability
for years post-discharge from the hospital, with millions of people with
stroke worldwide living at home and in the community (WHO, 2022).
Rehabilitation may be essential for returning to daily life and involves
not only interventions aimed to enhance the recovery process but also
enabling individuals to overcome (and compensate) for the challenges
that disability may cause. A supportive environment that promotes in-
dependence and participation is essential to optimize the outcome and
enable continued well-being and participation in society (Gingrich et al.,
2023; Norlander et al., 2022). This approach aligns with the WHO
definition of rehabilitation as "a set of interventions designed to opti-
mize functioning and reduce disability in individuals with health con-
ditions in interaction with their environment" (WHO, 2011).

In current clinical practice, inpatient lengths of stay tend to be short,
with the home and broader community settings the primary location for
stroke rehabilitation (Kwakkel et al., 2023; Legg et al., 2023; Nergardh

etal., 2018; Norrving et al., 2018; WHO, 2022). This shift towards more
integrated home and community-based stroke rehabilitation models
draws attention to the importance of the environment in supporting life
after stroke and improving a person’s health (Marcheschi et al., 2018). It
is crucial to consider the environment in person-centred care
(McCormack & McCance, 2006) which emphasizes and respects the
individual’s preferences, needs, and values. This perspective acknowl-
edges that environmental features can influence social participation and
rehabilitation outcomes by creating environmental conditions that are
conducive or challenging to the individual's recovery and well-being
(Obembe & Eng, 2016). Despite this, few studies have explored the
interplay between stroke recovery and environmental factors in the
home and surrounding community post-stroke (Della Vecchia et al.,
2021; Ezekiel et al., 2019).

A supportive environment that promotes independence and partici-
pation is essential for optimizing rehabilitation outcomes. To support
the rehabilitation among persons with stroke, it is recommended that
more than half of their day is spent engaging in physical, cognitive, and/
or social activities (Janssen et al., 2014). Studies focusing on inpatient
care facilities emphasize the physical environment's significant impact
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on stroke rehabilitation outcomes (Bernhardt et al., 2022; Bernhardt
etal., 2017; Lipson-Smith et al., 2021). Factors such as the configuration
of stroke units, the design of corridors and common areas, and the
availability of green spaces affect not only patient activity and mobility
(Kevdzija et al., 2022) but also staff and patient behaviours and in-
teractions (Bernhardt et al., 2022; Bernhardt et al., 2017) and emotional
wellbeing (Lipson-Smith et al., 2023).

Additionally, individuals accommodated in single-bed units,
compared to multi-bed environments, typically spend more time in their
bedrooms and demonstrate lower rates of engagement in-patient activ-
ities and social interactions (Andker et al., 2022; Andker et al., 2019,
Andker et al., 2017, Rosbergen et al., 2022; Shannon et al., 2020).
Further, the design is decisive in the staff's ability to perform a
high-quality and efficient care process (Nordin et al., 2021; Shirozhan
et al., 2022). The sum of the research underscores the need for further
knowledge and methodological approaches to systematically integrate
environmental considerations into stroke rehabilitation (ElIf et al.,
2024). In addition, research examining the influence of environmental
factors beyond the hospital setting remains multidisciplinary, concep-
tually heterogeneous and has yet to be comprehensively synthesized.
Therefore, there is a pressing need to elucidate how features of the home
and surrounding community environments affect long-term rehabilita-
tion and societal participation following a stroke (Kylén et al., 2023).

In this review, the environment for people who experienced a stroke
is understood across three domains: the built environment, the natural
environment, and the social environment. The built environment is
defined as human-made infrastructure including buildings, neighbor-
hoods, cities, and regions (Hassler & Kohler, 2014). Natural environ-
ments include features such as trees, green and blue spaces, and animals
(Wheeler et al., 2015), while the social environment includes neigh-
borhood social structure and interpersonal relationships within and
beyond the home (Hayward et al., 2015). Transitioning between
different environments, such as the home, public spaces, and the sur-
rounding community, pose distinct challenges and affordances for
rehabilitation. Drawing on Bronfenbrenner’s ecological systems theory,
the home environment can be conceptualized as an individual’s
microsystem (i.e., house, family) and the community environment as
their macrosystem (i.e., nature, public spaces, infrastructure, policy)
(Bronfenbrenner, 1979). To optimize engagement for persons with
stroke, it is necessary to understand how individuals experience both
micro- and macrosystems, as well as the transition points between these
environments. Such transition points may include the threshold of the
home or public building (e.g., garden path, steps to front door, etc.),
journey routes (e.g., footpaths, bike paths, pedestrian crossings) or
waiting areas (e.g., bus stops, park benches). Ensuring that the envi-
ronmental features along these transition points are accessible is
essential for enhancing well-being after stroke, reducing the risks of
falls, preventing hospital readmission rates (Miller et al., 2019) and
enabling activities beyond home.

Although previous research has demonstrated that the design of the
home environment is critical for stroke recovery (Elf et al., 2025; Mar-
cheschi et al., 2018), there remains limited knowledge regarding how
built, natural, and social environment factors influence daily life and
participation post-stroke (Della Vecchia et al., 2023; Ezekiel et al.,
2019). Furthermore, evidence-based stroke rehabilitation guidelines
predominantly reflect therapeutic practices in clinical spaces (Platz,
2019) and have not yet been expanded to account for rehabilitation
delivered at home and within community contexts. Accordingly, the aim
of this scoping review is to synthesize existing literature on environ-
mental factors beyond the hospital that support or hinder life after
stroke.

The following research questions guided the review:

RQ 1: How do features of the home environment and public space
support or hinder life after stroke?

RQ 2: How are home environments and public spaces modified or
adapted to support life after stroke?
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2. Methods

This scoping review was conducted based on the framework of
Arksey and O'Malley (2005) and Levac et al. (2010). The review adhered
to the preferred reporting items for systematic reviews and
meta-analyses extension for scoping reviews (PRISMA-ScR) checklist
(Appendix 1) (Tricco et al., 2018). In line with recommendations, the
systematic process entailed the following phases: identification of
research questions, identification of relevant articles, article selection,
charting the data, and summarizing and reporting results. The review is
a part of two larger projects (B-Sure and InHome), which explore built
environments to support rehabilitation for people with stroke from the
hospital to the home (Elf et al., 2024; Kylén et al., 2023). This review
was registered through Open Science Framework: https://osf.io/ugaxp
/overview.

2.1. Identifying articles and selection

The search strategy was developed in consultation with an infor-
mation specialist librarian and discussions with the research team. The
search strategy was initially constructed in Medline (Ovid) and then
translated to the following databases: CINAHL (Ebsco), Scopus, and
Embase (Elsevier). The CADTH filter was used to exclude animal studies.
When all the search strategies were complete, the search strings were
peer-reviewed by another librarian according to the Peer Review of
Electronic Search Strategies (PRESS) 2015 Guideline Evidence-Based
Checklist (McGowan et al., 2016). The final search was conducted in
November 2024. An example of the search strategies, consisting of both
subject headings and free text terms, can be found in Appendix 2.

All references (n=12,633) were imported to the reference manager
EndNote X9 (Hupe, 2019) and screened for duplicates, which were
removed according to Wichor Bramer’s de-duplication method (Bramer
et al., 2016). At this step, references were removed by keyword search
terms that described other illnesses (i.e., cancer, dementia), conference
proceedings, publications not in English, and other exclusion criteria.
The remaining EndNote library was then imported into the web-based
citation management software Covidence. The Covidence software
allowed for a double-blinded structure for interrelated reliability. After
eliminating all duplicates, 4,324 articles were available to be screened
for relevance by the population, concept, and context (PCC) inclusion
criteria (Table 1). After title and abstract screening, the references were
all independently screened by two reviewers (JS, RLS). The authors met
in smaller groups to resolve conflicts and ensure reviewers' consistency.
At this step, we also excluded studies with keywords related to diseases
other than stroke (including mixed patient population studies), such as
Parkinson’s disease, dementia, heart disease, or brain injury, plus

Table 1
Inclusion and exclusion criteria.

PCC Inclusion criteria Exclusion criteria
Framework
Population Adults with stroke, or their A focus on persons without

caregivers or care professionals.

People with aphasia, gait, etc.
related to stroke. Discharged
patients

stroke; mixed sample
populations; non-adults

Concept Factors and characteristics Articles that do not discuss
supporting rehabilitation and physical/social environment
recovery factors that can affect stroke

recovery

Context Home or public space/ Hospital or institutional care

neighborhood environment;
Physical and natural
environment; Digital
environments (including games
on digital platforms); Social
environments

(inc. stroke units); robotics that
support the act of therapy; lab-
based technologies that cannot
easily be accessed in the home
such as CAVE VR
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articles that did not include the perspective of the person with stroke.
Publications older than 10 years were excluded. We focused on a 10-year
timeline, as suggested by an information specialist, to ensure that we
used current and relevant knowledge (Peters et al., 2020). The total
number of references screened, duplicates removed, and articles
screened are illustrated in Fig. 1.

2.2. Title and Abstract Screening

Titles and abstracts were reviewed in Covidence by authors (JS, RLS,
LdV, MK) to identify articles that met the population, concept, and
context (PCC) (Table 1) were used to set inclusion and exclusion criteria
(Peters et al., 2015; 2022). Studies were eligible for inclusion if written
in English and focused on built, natural and social environmental factors
and characteristics supporting the rehabilitation and recovery of adults
with stroke. Two reviewers independently screened each citation. At this
step, we also excluded studies that included a population other than
stroke (including mixed patient population studies), such as Parkinson’s
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disease, dementia, heart disease, or brain injury. Also, to align with a
person-centred approach, only articles that included the perspective of
the person with stroke were included. Articles that were not
peer-reviewed (e.g., opinion pieces), conference proceedings, reviews,
single-person case studies, or if the full article was not available for open
access were excluded. Any differing opinions were discussed at meetings
throughout the screening process until agreement was reached. Three
authors then completed a full-text review of the selected articles and
data extraction (JS, RLS, LdV).

2.4. Charting the Data
Data from each citation such as author, publication year, study

location, method population, sample size, gender dynamics and study
context were then extracted in Covidence and edited with Excel.

Records Identified through
CINAHL (Ebsco), Scopus, and
Embase (Elsevier).

=
o
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=
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Fig. 1.

PRISMA flow diagram for search strategy.
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2.5. Summarizing and Reporting the Results

Article characteristics were summarised using descriptive statistics.
To align with the Arksey and O'Malley (2005) scoping review frame-
work, a descriptive basic coding of the identified key factors related to
the concept was categorized instead of a synthesis utilizing a systematic
thematic approach (Peters et al., 2020). The review team extracted
findings from the selected studies and grouped them based on shared
characteristics and common themes relevant to the research questions.
The review team met online several times to discuss initial thoughts,
identify distinct themes, and align these to the research questions. The
identified themes and features were then mapped onto the level of either
the microsystem (home) or the macrosystem (public space/-
neighborhood) as described in the Ecological Systems Theory
(Bronfenbrenner, 1979).

3. Results
3.1. Characteristics of Selected Articles

Fourty-seven articles were included for data extraction (see Fig. 1;
Table 2). A summary of the extracted data is included in Appendix 3.
Almost half of the studies were conducted in Europe or the United
Kingdom (19 articles, 40%), with the remainder conducted in North
America (8 articles, 17%), Asia (8 articles, 17%), Australasia (5 articles,
10%), Africa (5 articles, 11%), or South America (2 articles, 5%). Most
articles were qualitative (31, 63%), or included a qualitative component
(8 mixed methods, 17%), and most were observational (29 articles,
84%). An experimental manipulation or intervention was included in
16% of the articles (n = 8). The number of participants ranged from four
to 2,000 individuals (median = 22, IQR = 13-53). Persons with stroke
were included in all the articles, with some also including their family or
friends (5 articles, 14%) and/or professional staff (4 studies, 11%). The
time since the participants’ stroke ranged from 5 days to 22 years. Some
articles focused specifically on the experiences of people with impair-
ments or abilities post-stroke, such as persons with aphasia (2 articles,
5%) or those who were able to walk independently in the community (2
articles, 5%).

About half of the articles considered both the home environment and
the surrounding public space (20 articles, 42%). The aspects of the
environment that were most commonly described in the findings were:
1) variables associated with the social environment, such as the presence
of family, neighbours, or a sense of community (28, 59%), 2) aspects of
urban design, i.e., the arrangement, appearance and function of towns,
cities, public space, and transport (27 studies, 57%), 3) the exterior or
interior design of the home, including ramps, stairs, appearance, and
function (44 studies, 57%). Supportive equipment, such as wheelchairs
and walkers were mentioned in six studies (16%), and in-home tech-
nology, such as tablets, home assistants, and smart devices were
mentioned in seven studies (14%).

3.2. Narrative Summary of Findings

This review identified four major themes, addressing the two
research questions: 1) Adapting to environments; 2) Transitioning be-
tween home and public space; 3) Engaging in meaningful and everyday
activities; and 4) Technology in the Home. The themes are described in
detail in Table 3.

Theme 1: Adapting to Environments

Several studies highlighted that rehabilitation is supported by being
in one's own familiar environment as opposed to being in an institution.
For example, one study described how the participants felt that being at
home in a familiar and meaningful everyday space was healing and
supported practicing skills and activities (Lou et al., 2017). As described
by EIf et al. (2023), Kylen et al. (2022) and Meijering et al. (2016),
coming home after discharge can require psychological and practical
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Table 2
Characteristics of the included articles.
Author, Year, Study Population Sample Gender Context
Country method size (%F; %
M)
Appireddy, Mixed Persons 75 33; 67 Home
et al., 2019, Methods with stroke
Canada
Atler, 2015, Mixed Persons 23 35; 65 Home;
USA Methods with stroke Public
space
Blonski, et al., Qualitative Persons 10 40; 60 Public
2014, with stroke space
Canada with
aphasia
Bottger, et al., Qualitative Persons 5 60; 40 Public
2022, with stroke space
Germany
Bright, et al., Quantitative Persons 736 42; 58 Home;
2024, USA with stroke Public
space
Cawood, et al., Mixed Persons 53 45; 50 Public
2015, South Methods with stroke space
Africa
Chavda & Quantitative  Persons 77 32;68 Public
Prakash, with stroke space
2024, India
Chen, et al., Qualitative Persons 13 15; 84 Home
2020, USA with stroke
Chimatiro, Qualitative Persons 7 Not Home;
et al., 2014, with stroke reported Public
Malawi space
Débora Quantitative  Persons 95 36; 64 Home;
Pacheco, with stroke Public
et al., 2019, with space
Brazil walking
ability
Delhey, et al., Quantitative Persons 1392 47; 53 Public
2023, USA with stroke space
Dewilde, et al., Quantitative Persons 569 43; 57 Home
2020, with stroke
Belgium
De Witt, et al., Qualitative Persons 11 36; 64 Home;
2024, South with stroke Public
Africa space
Dos Santos, Quantitative Persons 75 47; 53 Home;
et al., 2022, with stroke Public
Brazil space
Elf, et al., 2023, Quantitative Persons 34 38; 62 Home
Sweden with stroke
Fors, et al., Qualitative Persons 22 Not Home;
2019, with reported  Public
Uganda stroke; space
Family/
friends;
Staff
Greenhalgh, Mixed Persons 21 33; 67 Public
et al., 2019, Methods with space
UK stroke;
Staff
Harrisson, Mixed Persons 2000 42; 58 Home;
et al., 2022, Methods with stroke Public
UK & Ireland space
Hodson, et al., Qualitative Persons 7 57; 43 Home;
2016, with stroke Public
Australia space
Kanai, et al., Quantitative Persons 61 25; 75 Public
2019, Japan with stroke space
with
walking
ability
Kwah, et al., Qualitative Persons 19 47; 53 Public
2024, with stroke space
Singapore
Kylén, et al., Qualitative Persons 14 50; 50 Home;
2022, with stroke Public
Sweden space

(continued on next page)
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Table 2 (continued)

Table 2 (continued)
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Author, Year, Study Population Sample Gender Context Author, Year, Study Population Sample Gender Context
Country method size (%F; % Country method size (%F; %
M) M)

Le Dorze, et al., Qualitative Persons 17 29; 70 Public van Dongen, Qualitative Persons 10 30; 70 Home;
2014, with stroke space et al., 2020, with stroke Public
Canada with Iceland space

aphasia Visagie, et al., Qualitative Persons 8 50; 50 Public

Lee, et al., Quantitative Persons 100 44; 56 Public 2023, South with stroke space
2024, South with stroke space Africa
Korea White, et al., Qualitative Persons 12 33; 67 Home

Lo, et al., 2023, Qualitative Persons 51 45; 18 Home; 2015, with stroke
Hong Kong with Public Australia

stroke; space Zhang, et al., Mixed Persons 818 34; 66 Home
Staff 2016, China Methods with stroke

Lou, et al., Qualitative Persons 40 55; 45 Home Zhang, et al., Qualitative Persons 18 22; 78 Home;
2017, with 2018, China with stroke Public
Denmark stroke; space

Family/
friends

Malinowksy, Quantitative ~ Persons 63 48; 52 Public adjustments in which persons with stroke must become reacquainted
et al., 2020, with stroke space with their home environment. For instance, some people chose to avoid
Sweden . .

Meiieri - the room where the stroke occurred, or sleep in a different room than
eijering, Qualitative Persons 40 Not Home o X
et al., 2016, with reported before the stroke due to accessibility issues, other chose to use a
The stroke; particular space in the home (i.e., the kitchen) to do all their activities
Netherlands Family/ (Rennick-Egglestone & Mawson, 2021). Domestic responsibilities and

friends . . .

Mohd Nordin, Qualitative Persons 23 61; 39 Home; dal?y tasks such as cleamng. (N.orlander ét a.l., 2022; Tse et al., 2022),
et al,, 2014, with Public taking out the garbage, or bringing groceries into the house (Kylen et al.,
Malaysia stroke; space 2022) can be burdensome for some due to the lack of modifications or

Staff supports.

Nanninga, Qualitative  Persons 33 Not Home; Other studies showed that some people had to move to a new house
et al., 2018, with stroke reported Public N . .

The space due to accessibility and safety requirements, or to be closer to family or
Netherlands services (Kylen et al., 2022; Nanninga et al., 2015; Norlander et al.,

Nanninga, Qualitative Persons 33 Not Home; 2022; Rennick-Egglestone & Mawson, 2021; Tse et al., 2022) or having
etal,, 2015, with stroke reported  Public to sell their home due to financial constraints (Rennick-Egglestone &
;tfherlan i space Mawson, 2021). Relocating to a new community after a stroke can be

Narbutaitiene, Qualitative Persons 5 60; 40 Home challenging as familiar social connections and community resources
et al., 2024, with stroke may belost (Tse et al., 2022). Seven studies described people losing their
Estonia employment or experiencing challenges returning to work after their

NIChOIISO;‘(’JM Qualitative P"j;s:"f y 13 62; 38 Home stroke (Bright et al., 2024; Chimatiro & Rhoda, 2014; De Witt et al.,

t al., X
;K‘ with stroke 2024; Hodson et al., 2016; Le Dorze et al., 2014; Lo et al., 2023; Reu-

Norlander, Qualitative Persons 14 50; 50 Home nanen et al., 2016; Tse et al., 2022). Macrosystem factors such as the loss
et al., 2022, with of employment can have financial implications resulting in not
Sweden stroke; adequately being compensated by existing disability insurances (Le

fa.mltljy/ Dorze et al., 2014) or insufficient income for leisure activities, rent or
riends . . . .

Norlander, Qualitative Persons 14 50; 50 Home; food (Cawood and Visagie, 2015; Harrison et al.,“2022, Nanninga et al.,
et al.,, 2018, with Public 2018; Norlander et al., 2022; Tse et al., 2022; Tornbom et al., 2019).
Sweden stroke; space Theme 2: Transitioning between Home and Public Space

Family/ Some of the included articles described how some persons living with
friends the consequences of a stroke face barriers immediately outside the front

Rennick- Qualitative Persons 4 Not Home X K X
Egglestone, with stroke reported door of their house when there are high stairs or when they encounter
etal., 2021, hills, uneven terrain including sandy or loose soil or uneven ground
UK o pavement such as potholes (Cawood & Visagie, 2015; Chimatiro &

Relt"alne;ém Qualitative P‘z;i";sroke 14 36; 64 ;{3;‘111‘2 Rhoda, 2014; De Witt et al., 2024; Débora Pacheco et al., 2021; Kylen
et al., , wi . .

Finland space et al., 2022; Nanninga et al., 2018; Tornbom et al., 2019; Zhang et al.,

Saywell, et al., Qualitative Persons 21 52; 48 Home 2018). These accessibility issues pose risks of falls and injuries and can
2023, New with stroke significantly impact the rehabilitation process by limiting outdoor

TAZeal;md | oualitat ’ . 29 70 . mobility and social participation opportunities. Additional factors

imothy, et al., ualitative ersons ; ome; . . . . .
2016, New with stroke Public d(?scrlbed are heavy traffic (Bot.tger etal., 2022; Gr.eenhalgh etal., 2019;
Zealand space Tornbom et al., 2019), non-designated street crossings (Dos Santos et al.,

Tornbom, etal.,  Qualitative Persons 11 55; 45 Home; 2022; Twardzik et al., 2023), unclear pedestrian pathways (Bottger
2019, with stroke Public et al., 2022; Kanai et al., 2019; Twardzik et al., 2023), lack of parking

~ Sweden . Space (Mohd Nordin et al., 2014; Norlander et al., 2018), weather (Reunanen

Tse, et al., Mixed Persons 30 20; 80 Public 1 . 1 . 1 X
2022, Methods with stroke space et al., 2016; van Dongen et al., 2021), noise (Dos Santos et al., 2022;
Australia Harrison et al., 2022), and crime (i.e. roaming dogs or criminals)

Twardzik, Mixed Persons 275 50; 50 Public (Cawood & Visagie, 2015) that can create barriers for people to access
E‘;\l-’ 2022, Methods with stroke space public space. Further, barriers such as tight spaces or the lack of

accessible public toilets can make these environments difficult to access
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Table 3

Themes and Features of the Environment.

Environmental Barriers

Environmental Supports /
Facilitators

Theme 1: Adapting
to Environments

Theme 2:
Transitioning
between Home
and Public Space

Theme 3: Meaningful
and Everyday
Activities

Theme 4:
Technology in the
Home

e Avoidance of certain
rooms or reconfiguring
routines within a single
room

e Domestic tasks
burdensome when
modifications/supports are
lacking

o Needing to moving
house/community due to
inaccessibility, safety,
distance from services/
family

e Loss of employment or
difficulty returning to work
o Barriers outside the
home: high or multiple
stairs; hills; uneven terrain,
sandy or loose soil;
potholes

o Environmental stressors:
heavy traffic, non-
designated crossings,
unclear pedestrian
pathways, lack of parking,
adverse weather, noise,
crime/roaming dogs

o Tight indoor spaces, lack
of accessible toilets, and
stairs in public buildings

e Visual and cognitive
demands in public spaces
o Transport barriers:
driving restrictions;
limited/unsafe cycling
infrastructure; unavailable,
unreliable or physically
difficult to access public
transport

e Anxiety using specialised
transport or wheelchairs in
vehicles

e Home barriers: stairs;
inadequate lighting;
unsuitable furniture; lack
of handrails; inaccessible
toilets and showers limiting
self-care

e Barriers in extended
home environments due to
stairs, uneven ground, or
other obstacles

e Overprotective family or
care networks

o Costly home
modifications can be
delayed, or only partially
effective; structural
constraints (small
dwellings, poor quality
housing)

e Problems with ramps,
elevators, and doors, steep
ramps, out of service lifts,
heavy doors without
automatic opening

e Access to technology and
necessary infrastructure
(internet, electricity,
devices) is uneven within
and between countries;
basic services such as
public phones or airtime

e Familiar home
environment

o Relocation to be closer to
family or services

o Strategies for negotiating
stairs and other obstacles
(e.g. seeking help from
bystanders, using
alternative routes)

o Access to private gardens,
balconies, terraces, and
greenhouses facilitates
gardening, outdoor
activity, and a sense of
connection with society

o Adapted cycling (tandem,
electric bikes, adapted
pedals) as an alternative
mode of transport

o Incorporating accessing
public transport practice
into rehabilitation

o Continuation of pre
stroke activities where
possible

o Adapting to new venues
closer to home and taking
up new activities

e Supportive social
networks facilitating daily
activities, appointments
and social participation;
peer support groups aiding
meaning making and
emotional support

o Pets providing routine,
motivation to go outdoors,
and emotional comfort

e Home adaptations and
assistive devices

e Home based technologies
can provide access to
rehabilitation, motivation,
and professional support
irrespective of location

o Technology can reduce
travel and parking costs

Wellbeing, Space and Society 10 (2026) 100370

Table 3 (continued)

Environmental Barriers Environmental Supports /

Facilitators

may be limited

e Technical problems,
limited space for exercise
equipment, and difficulties
adapting activities to
online formats can reduce
usability and engagement
e Some individuals miss
face to face contact, have
privacy/security concerns,
or need support to use
everyday technologies

e Technology can be hard
to learn and may increase
clutter in already
constrained spaces

and support social
connections, a sense of
safety and reminders

(Bottger et al., 2022) and require preplanning and researching the
amenities before visiting such places to ensure that places are not
crowded, barrier-free, have accessible toilets (Blonski et al., 2014;
Bottger et al., 2022; Nanninga et al., 2018) or have designated parking
available (Nanninga et al., 2018). Similar to the home environment,
public spaces with stairs can prevent people from accessing services,
including healthcare (Bottger et al., 2022; Norlander et al., 2018).

There are also descriptions of strategies used by people with stroke to
navigate stairs in public spaces (Chimatiro & Rhoda, 2014; Kwah et al.,
2024; Nanninga et al., 2018). In the Cawood & Visagie (2015) study, a
participant describes having to depend on help from fellow fans to get up
the stairs at a football match. People with stroke not only experience
physical barriers in public spaces but also visual challenges such as
requiring assistance to read material such as menus or filling in paper-
work (Le Dorze et al., 2014). In contrast, some articles highlight the
benefits of living in a house with a balcony, garden, terrace, or a
greenhouse that can enable participants to engage in gardening or
connect with society (Atler, 2016; Kylen et al., 2022; Norlander et al.,
2018).

After experiencing a stroke, transportation can be an issue such as
driving, biking or using public transportations. For example, driving can
be prohibited due to legal restrictions, or recommendations made by
physicians. Such policy decisions often make the person dependent on
public transportation (Harrison et al., 2022) or the availability of friends
and family to drive them (Cawood & Visagie, 2015; Hodson et al., 2016;
Nicholson et al., 2014; Tse et al., 2022). In several studies, biking was
mentioned as an alternate mode of transportation that some people with
stroke can rely on, especially when the bicycle is customized to fit their
needs (i.e., tandem, electric or adapted pedals) (Greenhalgh et al., 2019;
Kylen et al., 2022; Nanninga et al., 2018; Norlander et al., 2022; Tse
et al., 2022).

Public transportation is not always available, affordable suitable or
dependable (Blonski et al., 2014; Cawood & Visagie, 2015; Chavda &
Prakash, 2024; Chimatiro & Rhoda, 2014; Malinowsky et al., 2020;
Mohd Nordin et al., 2014; Norlander et al., 2018; 2022; Visagie et al.,
2023; Zhang et al., 2018) and without transportation access, people can
be restricted to home-based activities. (Chavda & Prakash, 2024; Nan-
ninga et al., 2015; Zhang et al., 2018). Additionally, challenges can arise
when boarding and exiting public transportation (i.e., buses, tramways);
navigating stairs to underground transportation systems or dealing with
impatient drivers when making requests for stops (Bottger et al., 2022;
Cawood & Visagie, 2015; Visagie et al., 2023; Zhang et al., 2018). Even
in circumstances where there are specialized transportation services for
wheelchair users, some people can experience anxiety when they need
to back out of a vehicle with a manual wheelchair (Bottger et al., 2022).
Chavda & Prakash (2024) suggest that practicing accessing public
transportation use is ideally a part of rehabilitation plans.
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Theme 3: Meaningful and Everyday Activities

This theme explores how environmental factors facilitate or limit the
engagement of persons with stroke in activities that are significant for
their rehabilitation and quality of life. Several studies described how
barriers in the home environment, including stairs (Atler, 2016; Cawood
& Visagie, 2015; Kylen et al., 2022; Zhang et al., 2016), inadequate
lighting (Zhang et al., 2016), unsuitable furniture (i.e., seating and beds)
(Zhang et al., 2016), lack of handrails (Zhang et al., 2016) and inac-
cessible toilet and shower areas (Cawood & Visagie, 2015; Timothy
et al., 2016; Zhang et al., 2016) can be challenging and limit everyday
life activities within the home. In three studies, participants described
how meaningful additional extended home environments (i.e., holiday
home environments) can be challenging to use after the stroke due to
environmental barriers such as stairs or uneven ground (Kylen et al.,
2022; Malinowsky et al., 2020; Norlander et al., 2018).

Some people with stroke continue pre-stroke activities (i.e., such as
golf, gardening, dancing, poker, chess, singing or travelling (Nanninga
et al., 2015; Norlander et al., 2018; Reunanen et al., 2016; van Dongen
et al., 2021; Zhang et al., 2016). Some people adapt to new locations to
do activities closer to their home to make participation easier (Delhey
et al., 2023; Mohd Nordin et al., 2014; Norlander et al., 2022; Lee et al.,
2024; Reunanen et al., 2016). Participating in new activities outside the
home can be common for some people post-stroke (Norlander et al.,
2018; Kwah et al., 2024), such as handicrafts, yoga or swimming, that
had been initiated “thanks to the stroke” (Tornbom et al., 2019; pp. 13)

Having a supportive social network is identified as an enabler to
participate in meaningful activities beyond the home (Bottger et al.,
2022; Bright et al., 2024; Delhey et al., 2023; Norlander et al., 2018;
Zhang et al., 2018). Support from family, friends, or care professionals is
often required for people with stroke to participate in activities of daily
living including social participation or attending appointments (Cawood
& Visagie, 2015; Le Dorze et al., 2014). For some individuals, attending
stroke recovery meetings can be a beneficial venue for making sense of
one’s experience, sharing personal experiences, and being in a place
where they could receive support (Le Dorze et al., 2014). Pets can also
provide social support, a sense of relaxation and a reason to get out of
the house (Harrison et al., 2022; Tse et al., 2022; Tornbom et al., 2019).
However, living with a partner or a family member can influence social
and leisure participation in both positive and negative ways. For
instance, living with a partner can provide a sense of security (Lou et al.,
2017) and link to social contact (Norlander et al., 2018). Also, even
when people have family and friends in their support network, they can
experience receiving little social and emotional support (Norlander
et al., 2018; Tornbom et al., 2019; Zhang et al., 2018). Further, relying
on friends, family, and care staff can also hinder social activities when
the social network is overprotective fearing falls or adverse events (Le
Dorze et al., 2014; Kwah et al., 2024; Mohd Nordin et al., 2014; Nan-
ninga et al., 2015).

Home adaptations and modifications of the environment can support
social participation at home and assist people with stroke to participate
in activities also beyond the home (Harrison et al., 2022). Some envi-
ronmental barriers can be addressed through simple home modifications
such as tray tables, bath boards, or adapted kitchen utensils (Cawood &
Visagie, 2015). While assistive devices, such as mobility canes or
wheelchairs (Bottger et al., 2022; Cawood & Visagie, 2015; Reunanen
et al., 2016; Zhang et al., 2018), handrails in stairwells (Tornbom et al.,
2019) or using assistive devices can support participation within and
beyond the home. However, home modifications can be expensive, and
the application process can be a tedious experience with having to
identify which aids and modifications are most suitable to the unique
home environment (Nanninga et al., 2018; Zhang et al., 2018). Some
studies described delays in the home modification application process or
installation. For instance, some people must apply for an assistive
equipment or devices (i.e., grab bar installation or a mobility scooter)
but there is a delay in getting them (Nanninga et al., 2018) or having
grab bars prescribed as part of the rehabilitation plan at home or the
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devices were not yet properly installed (Bottger et al., 2022; Kylen et al.,
2022). Further, the size and structure of the home (e.g. small and poor
quality) (Cawood & Visagie, 2015) can result in challenges in getting
repairs done. For example, despite modifying some features in the home,
maneuvering a wheelchair can be challenging when the home is not
designed for a wheelchair. Also, in some cases, home modifications, such
as installing grab handles, only solved part of the problem (i.e., still
having to take the stairs) (Nanninga et al., 2018) or despite having an
elevator, experiencing challenges opening heavy doors (Reunanen et al.,
2016). Similarly, installing ramps can enable mobility, but, for some,
ramps can be a challenge as going up can require a lot of strength and
technique (Hodson et al., 2016). For people with stroke using a wheel-
chair, elevators can be problematic, especially when the elevator is out
of service and there is no information on alternative means of access
(Bottger et al., 2022) or when buildings have a ramp but no button to
open the door automatically (Le Dorze et al., 2014).

Theme 4: Technology in the Home

This theme describes how access to technology at home can support
life after stroke, rehabilitation and social participation. It also describes
the complexity faced by some individual’s post-stroke. Technology in
the home can enable access to rehabilitation regardless of where one
lives but this access depends on the availability of the technology and
necessary infrastructure (internet, electricity, etc.), and on the abilities
of the person to operate the technology. Technology in the home can
provide access to healthcare and rehabilitation through assistive devices
(i.e., monitoring systems), smartphone applications, and video-based
support through tablets and other computer devices to provide inter-
action and motivation to engage in rehabilitation (Appireddy et al.,
2019; Cawood & Visagie, 2015; Chen et al., 2020; Dos Santos et al.,
2022; Narbutaitiené et al., 2024; Saywell et al., 2023; White et al.,
2015). Rehabilitation in the home provided through technology allows
healthcare to be accessible, cost-saving (i.e., saving time and avoiding
parking costs), and convenient, especially for persons living in rural
locations (Appireddy et al., 2019). Technology can also allow for more
social connections, a sense of safety, system reminders and shopping
virtually (De Witt et al., 2024; Chen et al., 2020; Fors et al., 2019; Kylen
et al., 2022; Narbutaitiené et al., 2024; Norlander et al., 2022; Reunanen
et al., 2016; White et al., 2015 ). However, there can be challenges
relying on technology due to technical issues and limited space in the
home, for example, to be able to engage in physical rehabilitation ex-
ercises (Chen et al., 2020; Rennick-Egglestone & Mawson, 2021).
Additionally, some people with stroke may have challenges adapting to
an online activity that they used to do in person (i.e., playing cards)
(Kylen et al., 2022), miss the face-to-face connection )Saywell et al.,
2023), have privacy or security concerns (Appireddy et al., 2019) or
need help to use everyday technology such as a telephone (Le Dorze
et al., 2014) where pushing the right number can be challenging
(Reunanen et al., 2016). Technology can also be challenging to learn,
engage, and adapt to use plus it can increase ‘clutter’ (i.e. cables,
charges, and displays) (Narbutaitiene et al., 2024; Rennick-Egglestone &
Mawson, 2021; p7). Furthermore, in some countries, technology is not
universally available or affordable. Basic communication services, such
as public phones or phone airtime are limited with a low percentage of
the population having computers and email (Cawood & Visagie, 2015;
Fors et al., 2019).

4. Discussion

The shift toward home-based and community-based rehabilitation
for persons with stroke represents a significant transformation in health
services and reflects broader societal development that warrants deeper
exploration. This scoping review identified 47 articles that examined
how people post-stroke interact with home and public space environ-
ments. The results were summarized across four themes, which describe
the dynamic interplay between people with stroke and microsystem
(home environment, family, etc.), and the wider macrosystem
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(neighborhood, surrounding community, social network, etc.). This
interplay is depicted in Fig. 2, which maps the findings from the
included studies onto the micro- and macrosystems. Based on the
included studies, the green italicized text in Fig. 2 illustrates factors and
features of the environment that support life after stroke while the red
text provides examples of factors and features that may pose challenges
to or complicate rehabilitation. Some of the factors and features in Fig. 2
could be supportive or challenging depending on the circumstance (e.g.,
weather, biking, family). Where this is the case, we have referred to the
evidence provided in the included articles and depicted the factors or
features accordingly. Weather, for example, was only discussed in the
included articles as a challenging factor, and so has been depicted in red
text in Fig. 2. Family and friends, on the other hand, were discussed
primarily as supportive factors (green text), except in instances where
this social network was overprotective (e.g., family or friend discour-
aging activity with fear the person with stroke will be injured). Such an
‘overprotective social network’ is therefore included as a separate factor,

pdapting to Environme,
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in red text.

Together, the themes and features in Fig. 2 offer vital insights into
environmental features that may support or hinder life after a stroke and
participation in society, providing a foundation for prioritising policy,
planning, and infrastructure changes at local and national levels. This
review therefore contributes an overview of current knowledge on
stroke recovery in home and community settings and highlights impli-
cations for researchers, policymakers, health professionals, people with
stroke, and their caregivers. Given the challenges of universally imple-
menting stroke guidelines across countries, the global findings can be
used as a basis for contextualisation for rehabilitation specialists, urban
planners and architects.

Environmental barriers and supports in the microsystem and macrosystem

This review indicates that widespread accessibility issues that persist
across various social and physical infrastructures, may affect the conti-
nuity of care once individuals step outside the hospital to their homes. At
the microsystem level, many homes are not adequately adapted to meet
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the cognitive and physical demands of those recovering from stroke.
Accessibility problems are common (Slaug, Granbom & Iwarsson, 2020)
and may pose risks not only to persons with stroke but also to the
growing share of older adults who may find their housing increasingly
unmanageable over time. Healthcare providers therefore require sup-
port to identify and address obstacles in the home environment, and
local and national policy need to acknowledge the importance of
accessibility at home and in public spaces as a prerequisite for activity
and participation. Failure to do so risks undermining rehabilitation goals
and further diminishing quality of life among already vulnerable groups.
At the macrosystem level, public spaces often experienced as complex
and inaccessible with challenges compounded by limited or insufficient
transportation infrastructure. Across the included studies, these patterns
point to an urgent need for more consistent and comprehensive acces-
sibility solutions and awareness of environmental demands early in
stages of planning, design and construction to ensure seamless transi-
tions and support for people with stroke throughout their rehabilitation
trajectory.

The home as a resource and constraint

The findings demonstrate that adapting to post-stroke living envi-
ronments is demanding and challenging. While the home is a familiar
space, it might also present new and demanding challenges that neces-
sitate adjustments. This dual nature of the home accentuates the crucial
need for environmental modifications that address not only physical
rehabilitation but also the psychological and emotional needs.
Achieving the right balance between comfort and functionality in home
design appears critical for effective rehabilitation, as emphasized by
research Elf et al. (2023), Meijering et al. (2016), and Lou et al. (2017).
However, the person undergoing rehabilitation should remain central to
these decisions about environmental adaptions. Their preferences and
needs are central to guide the rehabilitation planning and adaptations to
the home. If there are disagreements between the healthcare provider
and the person, sensitivity and dialogue are essential to the process. This
person-centred approach is fundamental to successful rehabilitation in
the home. Several studies describe how the home environment, often
perceived as a haven for recovery, can inadvertently become a place of
restriction. In contrast to hospital environments, where structured sup-
port and supervision typically encourage a certain level of risk-taking in
rehabilitation efforts, home environments typically lack constant health
professional oversight and may not have adequate adaptations in place.
This can give rise to safety concerns that limit the continuation of
rehabilitation activities and can lead to feeling powerless (Dolan, 2021;
Malinowsky et al., 2020). Furthermore, skills practised in hospital, such
as stair use, do not always translate smoothly to the home environment,
which can lead to significant setbacks in rehabilitation progress
(Nanninga et al., 2015; 2018). In hospital settings, trained medical staff
guide the rehabilitation process, balancing safety with necessary risks.
While at home, family members frequently assume an informal care-
giver role yet lack medical training yet assume the role of rehabilitation
support. They may prioritize safety excessively, leading to a protective
environment that can inadvertently slow progress and increase depen-
dence. Furthermore, this may alter family dynamics and affect every-
one's emotional and psychological well-being. At the same time, health
professionals working with rehabilitation at home report that they can
apply a person-centred approach and involve the patient in rehabilita-
tion planning better at home than in a hospital environment (EIf et al.,
2023).

Social networks, meaningful activities, and participation

The studies synthesised under Theme 3 highlight the ambivalent role
of social networks in rehabilitation. While a social network is often
required for successful rehabilitation, overprotective networks may
inadvertently limit rehabilitation progress when they fear failing or
challenges navigating public spaces. Providing structured support,
knowledge, and skill development to families and care partners may
help to strike a more constructive balance and facilitate post-stroke re-
engagement. Plus, some adaptations that appear helpful in the short-
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term, such as frequent use of a mobility scooter at home, may
contribute to reducing physical activity and subsequent physical dete-
rioration (Nanninga et al., 2018). Similarly, activities such as using
stairs, often encouraged in clinical settings (van Dongen et al., 2021),
are often not feasible at home due to unsuitable adaptations and envi-
ronmental constraints related to safety. These discrepancies underscores
the need for home environments that promote safety while also facili-
tating the continuation of rehabilitative activities. Maintaining auton-
omy in rehabilitation decisions is another recurring theme. Physical
modifications are likely more successful when made in collaboration
with the person and family members to maintain autonomy over their
rehabilitation decisions. Such shared decision-making can bridge the
gap between hospital and home care, providing a consistent and sup-
portive rehabilitation process for a person with a stroke. Theme 3 also
highlights the importance of participating in meaningful and everyday
activities for persons with stroke, as these activities bring joy, fulfilment,
and a sense of normalcy to their lives. Both home and public environ-
ments can either support or impede participation in these life-enriching
activities. However, the design of housing and urban environments often
fails to accommodate such needs. Poor transportation, heavy traffic, and
complex urban layouts can limit accessibility and participation, illus-
trating how individual experiences intersect with broader macrosystem
conditions. This observation highlights a critical intersection between
the individual’s experiences and the broader environmental contexts, or
macrosystem, in which they live. The inability to engage in such activ-
ities can have far-reaching consequences, impacting physical but also
cognitive and social rehabilitation outcomes. Constraints on participa-
tion in meaningful activities may have wide-ranging implications for
physical, cognitive, and social rehabilitation. Strategic municipal plan-
ning and policy, such as timely support for adaptations and inclusive
design standards for public spaces have the potential improve equitable
access to the opportunities and resources necessary to engage in
meaningful activities. Therefore, we can support the continuation of
rehabilitation outside the hospital and enhance quality of life and
overall well-being, promoting recovery and integration into society. In
addition, our findings illustrate howe application processes for home
modifications can be challenging, is essential to improve future policy
recommendations.

Social and economic inequalities

In addition to physical barriers, social and economic disparities, such
as those related to income, race, ethnicity, or social demographics, can
prevent people with stroke from reconnecting with their community and
participating in activities outside their homes. The evidence in this
scoping review is weighted towards high-income countries, but even
within this context, socio-economic status will vary and the reviewed
studies point to the importance of considering environmental factors
together with socio-economic status in post-stroke rehabilitation plan-
ning. Effective rehabilitation plans should ensure that resources are
accessible and of good quality. Financial constraints can limit the
feasibility of home modifications and may also affect eligibility for
services and subsidies, thereby increasing their financial burden. Within
the scope of this scoping review, the evidence suggests that rehabilita-
tion interventions should be person-centred and address community
participation restrictions. Tailoring rehabilitation plans to the unique
needs and circumstances of people with stroke, rehabilitation programs
can support their transition to community living and improve their
overall quality of life.

Comparisons with other populations and implications for inclusive design

This review is comparable to a previous review (Sturge et al., 2021)
which focused on how people who live at home with dementia experi-
ence the social and built environment outside the home. In both pop-
ulations, supportive social networks appear important for well-being. At
the same time, public space features such as streets, traffic, and noise can
cause barriers to participating in public space activities. Although peo-
ple with dementia and those who experienced stroke are different
populations — in terms of age and progressive symptoms — many of the
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environmental challenges related to disabilities and public space infra-
structure are similar. This observation is consistent with wider research
on the role of the built environment and health for populations such as
older adults and the limitations people experience due to environmental
design. Therefore, rather than focusing narrowly on age- or dementia
friendly environment, an inclusive, more comprehensive planning ap-
proaches are required to make public space and technologies more
accessible for diverse populations, including people with stroke
(Magnusson et al., 2018).

Strengths and Limitations

This scoping review synthesised peer-reviewed literature written in
English and includes studies from several nations, including countries in
Europe, Asia, and Africa, these findings are not exhaustive or general-
izable to all contexts. Nonetheless, the findings are neither exhaustive
nor generalisable to all contexts. The design, organization and accessi-
bility of home and public environments across different countries
drastically differ in terms of urban design, and policy frameworks which
can significantly alter the relevance or applicability of our mapped
findings. Also noteworthy, most stroke guidelines are developed in in
high-income settings, which may limit their applicability difficult for
low-income and middle-income countries, particularly with respect to
environmental adaptation and environmental modification practices
(Bernhardt et al., 2020). Future research should explore this observation
and underscore the need for more contextually diverse research in this
area.

Also, as per the inclusion criteria, we excluded several conference
papers describing the role of technology in stroke rehabilitation at home
or a clinical setting. Most of these papers were excluded because they
report only on the testing phase of technological products and focus less
on the environment. However, in the near future, the role of technolo-
gies in stroke rehabilitation at home is likely be further developed
considerable. For instance, if this review were replicated in ten years, we
will likely see the effects of new medical and technological de-
velopments (e.g., advanced home monitoring, human-building inter-
action technologies, autonomous vehicles) that will change the built and
social environments. As health care increasingly moves into the home
and becomes more technology-mediated, macrosystem-level infra-
structure and policy will be required to ensure equitable and reliable
access, including contingency planning for internet outages or power
failures. Finally, this review only included studies that exclusively
included persons with stroke, up until November 2024. Future reviews
or meta-analyses may draw on mixed populations studies (e.g., inclusive
of people with stroke and other conditions) and thus extend and build
upon this scoping study.

5. Conclusion

Features within the built, natural, and social environment play a
critical role in rehabilitation after stroke. Stroke recovery occurs in and
beyond the home and includes social engagement. To ensure people
with stroke can engage in life post-stroke, understanding the transition
points between the home and society provides valuable insights into
what is required to allow people with stroke to recover successfully. Our
theoretical contribution can inform evidence-based stroke rehabilitation
guidelines for home and community settings. This approach enriches the
theoretical landscape and provides practical guidelines for improving
personal outcomes through a more nuanced understanding of the
interplay between individual needs and environmental influences. The
interdependencies between the macro- and microsystem are apparent in
our findings, highlighting inequities in individuals’ rehabilitation op-
portunities. For example, features in the home (e.g., ramps, internet
availability) often depend on the policy setting, which may vary be-
tween countries and between metro and rural regions. Transitioning
from the home environment to public space usually requires more than a
modified environment (i.e., ramps). Still, a more supportive, structural
policy understanding of the complex reliability, availability, and
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accessibility of other features such as a social network, public trans-
portation, and finances is required to support successful stroke reha-
bilitation in the future.
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