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The physical environment is essential, but what does the
design and structure of stroke units look like? A descriptive
survey of inpatient stroke units in Sweden
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Aim: To explore the physical environment of inpatient stroke units in Sweden and

Methods: This was a cross-sectional study. Data were collected in Sweden from
April to July 2021 via a survey questionnaire.

Results: The layout of the stroke units varied broadly, such as the number of single-
bed and multi-bed rooms. More than half the stroke units comprised spaces for re-
habilitation and had an enriched environment in the form of communal areas with
access to computers, games, books, newspapers, and meeting places. However, they
offered sparse access to plants and/or scenery.

Conclusions: Healthcare environments are an essential component of a sustainable
community. From a sustainability perspective, healthcare facilities must be built
with high architectural quality and from a long-term perspective. Research on the
physical environment in healthcare should contribute to improved quality of care,
which can be achieved through building healthcare facilities that support the per-
formance of care and recovery. Therefore, mapping of areas of interest for further

investigation is crucial.
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INTRODUCTION produce clinical effects and affect health outcomes [1-4].
For example, the physical environment influences nurses’
The physical environment can affect health and well- practices because limited spaces make it difficult to move

being; the design of hospital buildings has been shown to around, use and relocate equipment, transfer patients,
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and interact with patients and other team members [1,
5]. In stroke care, studies have shown that the design of
hospital buildings affects patients’ activity levels [6-9]
and their feelings of loneliness [10], as well as staff's op-
portunities to provide optimal care [11]. Despite this, the
only design recommendations in Swedish guidelines for
stroke units are that the unit should be a geographically
delimited area [12]. There are also no specific building
guidelines for stroke units other than technical building
recommendations such as room size, ventilation, and the
number of windows. This means that the stroke units can
be designed differently and not based on the evidence that
exists about stroke. This study mapped the physical envi-
ronment of stroke units via a national survey to under-
stand the current design of stroke units and identify areas
for research and improvement.

BACKGROUND

Healthcare facilities are among the most complex and ex-
pensive buildings to construct, maintain, and operate [13].
The design of hospital buildings affects several people in
the society, including patients and their relatives [4, 14,
15]. Decisions about the design must be well substanti-
ated in evidence of the users’ needs, patients’ experiences
with the existing infrastructure, and economic conditions,
and anchored in the context in which the building needs
to be constructed [16, 17]. Over the last decade, Sweden
and other OECD countries have witnessed an expansion
in investments for new hospital buildings, and this trend
continues. Many existing facilities cannot match the new
requirements of healthcare design, such as rooms that
support patients’ rights to safe and person-centred care, in
which integrity and control are vital aspects [18].

Unfortunately, there is no central organisation in
Sweden that is responsible for standardisation and trans-
fer of knowledge of design and quality of healthcare envi-
ronments. Different platforms enable collegial exchange
of information—for example, the Swedish PTS forum
(Program for Technical Standards), which works to find
standard routines for building health facilities [19], and
the National Board of Housing, Building, and Planning
[20]—but there is no comprehensive platform. Thus, there
is a lack of clarity about the national building stock of
stroke units. An overall picture of the facilities could pro-
vide a basis for decisions regarding new healthcare facili-
ties. Thus, the current study aimed to gather information
about the design of stroke units in Sweden and identify
areas for investigation and improvement.

The process of development of new healthcare envi-
ronments is incredibly complex; however, it generally

occurs in three overlapping stages: (i) the planning stage,
in which architects collaborate with healthcare providers
to understand users’ needs, the model of care, and the
clinical programme using a functional brief that sum-
marises the requirements for the new hospital; (ii) the
design stage, in which architects interpret these require-
ments to develop an initial concept which is then refined
into a detailed design; and (iii) the delivery stage.

One consequence of the lack of knowledge, trans-
fer of design, and quality could be difficulties in timely
detection of deficiencies or problems, thus affecting the
quality of care. The Institute of Medicine's (IOM) overall
quality objectives are summarised in the concept of good
care, where the environment is seen as an essential part of
achieving good and high-quality care [21]. Building design
can promote health and well-being and is now considered
an important part of high-quality healthcare. However,
there is a need to define the quality of care in relation to
the physical environment [22]; for example, the way we
address safety concerns, such as the risk of falling, needs
to be defined in relation to different contexts. By mapping
the areas of interest, we are building a foundation for re-
search in these areas.

As one of the leading causes of disability, stroke can
cause health impairments and increase patient depen-
dence on daily life support, creating challenges for pa-
tients, caregivers, and society [23]. Brain damage resulting
from stroke can have consequences for patients' health
and ability to perform activities of daily living (ADLs) and
participate in social life [24, 25]. National guidelines for
stroke care recommend that rehabilitation should start in
a stroke unit and be individually adapted based on prev-
alent symptoms and disabilities [12]. Early mobilisation
after a stroke has been reported to be an important factor
in the patient's recovery [26]. Patient-initiated early mobil-
isation, which can include physical activity, is associated
with improved mobility [12, 23, 27] and a positive long-
term effect on a patients’ ability to perform ADLSs and par-
ticipate in society [28].

A stroke unit is a geographically defined area in the
hospital, and there is strong evidence that it provides
benefits—such as lower mortality and morbidity—for
patients [29]. Factors contributing to superior care out-
comes in stroke units include multidisciplinary stroke
expertise, early rehabilitation plans, avoidance of bed
rest, and early and comprehensive assessment of health
status [23]. In a stroke unit, nurses play a central role in
all care-related activities [30, 31], which include main-
taining functions, preventing complications, encouraging
patients to form social relations [30], assessing patients'
skin, blood pressure, and body temperature, and mobilis-
ing patients [31].
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The design of healthcare environments has been shown
to affect patient outcomes, staff satisfaction, and financial
performance of the facility [14, 32]. It also has a significant
impact on the staff’s ability to provide person-centred care
[33, 34]. Person-centred care includes supporting inter-
actions, enabling joint decision-making while respecting
patients' privacy, and empowering them. This approach
requires creation of spaces that support mental health
and well-being and provide a therapeutic environment for
emotional, cognitive, and physical recovery. Additionally,
the possibility for patients to be able to look out of win-
dows and let daylight into the room has been proven to be
important for recovery [14], and poor lighting can further
lead to an increase in fall accidents [17].

From a sustainability perspective, it is essential to
develop functional healthcare facilities. The Swedish
Government emphasises that research on the physical en-
vironment in healthcare should contribute to sustainable
community building where quality of care is achieved by
designing buildings that are conducive to security, well-
being, and trust [18]. Furthermore, universal access to
safe, inclusive, and accessible public spaces, particularly
for older adults and people with disabilities, is one of the
goals of sustainable development. The design of hospital
buildings must be part of society's aim to build accessi-
ble healthcare environments. The Swedish Government
has decided that Sweden will play a leading role in global
work with the 2030 Agenda for Sustainable Development
[35]. The agenda aims to transform Swedish society into a
modern and sustainable welfare state. Goal 11 of sustain-
able development aims to foster inclusive and sustainable
urbanisation and generate capacity for participatory, inte-
grated, and sustainable human settlement planning and
management in all countries. This includes universal ac-
cess to safe, inclusive, accessible, and green public spaces,
particularly for women, children, older adults, and people
with disabilities [36].

A physical environment that can support patient care
and activities in a stroke unit is referred to as an enriched
environment (EE). An EE is described as an environment
that is appropriate and stimulating, contains challenges
for patients [37, 38], and focuses on enrichment via com-
munal areas that have access to computers, games, books,
newspapers, and meeting places, such as sofa groups [38-
40]. Studies have shown that EEs can increase patient ac-
tivity in acute and rehabilitation settings after stroke [38,
41] and may have a positive effect on functionality and
mood [42]. However, the concept of EE has only been
vaguely defined; there is considerable variability in the
conceptual definitions, contexts of studies, and outcome
measures [37, 43, 44].

In summary, a well-designed, stimulating, and at-
tractive physical environment is essential for patient

care. Currently, there is no overarching review on the
design of modern Swedish stroke units. Therefore,
this study aimed to explore the physical environment
of stroke units in Sweden and describe the design and
structure of these facilities; we collected data on their
size, decade of establishment and year of renovation,
collocation status with other hospital care, availability
of communal areas and rooms for rehabilitation, the
number of single-bed and multi-bed rooms, ward lay-
out, and enrichment of the environment. By describing
these stroke units, we hope to identify areas for further
investigation and improvement and inform future re-
search priorities.

METHODS
Study design

This was a cross-sectional study. We conducted a
survey to collect data from stroke units in all Swedish
regions.

Sample

We aimed to include stroke units from all Swedish re-
gions, and there are 21 regions in Sweden. These regions
are responsible for crucial financial decisions and re-
sources for various purposes—including healthcare—in
each county. Each region includes at least one larger
hospital with access to full-scale stroke care and several
smaller hospitals with limited access to full-scale care.
There are a total of 72units that provide care for people
that have had a stroke [45]. Stroke units are available
almost exclusively at the largest hospitals. The defini-
tion of a stroke unit used in the Swedish national stroke
guidelines published by the National Board of Health and
Welfare [12] is based on definitions agreed upon by the
Stroke Unit Trialists' Collaboration [29] and the European
Stroke Initiative [46]. The majority (94%) of the people
who have had a stroke in Sweden today are cared for in
stroke units, intensive care units, or neurosurgical units at
some point during the care period; an average of 7 days are
spent at specific stroke units [45]. Therefore, we intended
to include one stroke unit from the largest hospital in each
region. These units were either acute stroke units, or re-
habilitation stroke units, or both, or a mixed ward with a
combination of stroke and neurology. To identify eligible
facilities, we cross-referenced the list of stroke units to the
Swedish Stroke Register [45], which is a national quality
register for stroke care, primarily aimed for healthcare
staff and decision-makers in healthcare.
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Data collection

After identifying the largest hospital in each region, we
sought contact information, including telephone numbers
and e-mail addresses of the heads of these departments.
The head of the department was asked to identify any of
the staff who could be suitable to answer the question-
naire. The questionnaire was sent by post and e-mail to
the largest hospital in each region (n = 21). The respond-
ents were asked to provide information about the ward ac-
cording to the parameters listed in Table 1.

Questionnaire

The survey was a descriptive study that aimed to describe
the physical environment at a stroke unit. The question-
naire focused on 10 areas with questions about the physi-
cal environment. It was inspired by an Australian study
on the physical environment in rehabilitation centres [6].
Furthermore, questions about communal areas and envi-
ronmental enrichment were added to the questionnaire.
Space was provided to answer each question.

Statistical analysis

The collected data were analysis using descriptive sta-
tistics, such as frequency, percentages, and medians.
Respondents were also allowed to provide a detailed de-
scription; these data were used to illustrate the quantita-
tive findings.

RESULTS

Age (decade of establishment and year of
renovation)

Out of the 21 stroke units, 20 stroke units responded to the
survey. The ages of the stroke units varied; the units were
built between 1940 and 2011. In the last 20years, 12 units
were partly or fully renovated, of which, nine stroke units
had been renovated or newly built since 2010.

Size of and type of care provided in the
stroke units

Data on the number of patient beds were collected for all
stroke units. The stroke units (N = 20) provided 377 beds
altogether. The number of beds allocated to each unit var-
ied between 10 and 29; the median number of beds per
stroke unit was 19. The number of single-bed and multi-
bed rooms varied across stroke units. Two stroke units
had only single-bed rooms and the remaining 18 units had
a combination of rooms (Figure 1). Of the 377 beds, the
single-bed rooms comprised 190 (50.4%) beds, and multi-
bed rooms comprised 187. Several respondents stated that
single-bed rooms were preferable for infection control,
but it was difficult to oversee patients with anxiety and/or
cognitive impairment in these rooms.

There were six acute stroke units, 10 acute, and reha-
bilitation stroke units, and four mixed stroke units with
facilities for stroke and internal medicine (Figure 2).

TABLE 1 Parameters for information collected from each stroke unit included in the study

Variable Description
Location Name of the hospital
Type of stroke unit Acute, rehabilitation, both acute and rehabilitation, or a

Age (and year of renovation)

Size:
« Number of beds
« Number of single-bed rooms vs multi-bed rooms

Space for rehabilitation

Ward layout (in general)
Communal space
Daylight

Enrichment of the environment

Nature

combination of stroke and internal medicine
Decade of establishment of the stroke unit and year of renovation

The number of beds dedicated to stroke patients and design of the
room

Whether there is space for rehabilitation in or in direct relation
with the unit

Description of the stroke unit
Availability of indoor and/or outdoor communal areas to patients
Whether the rooms, corridors, and communal areas have daylight

Enrichment of the physical environment through communal
areas with access to computers, games, books, newspapers, and
meeting places, such as sofa groups, etc

Presence of plants, scenic view, and/or paintings with natural
motifs in the stroke unit
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FIGURE 2 Type of stroke unit

Layout of and daylight in the stroke units

The layouts of the stroke units varied significantly; some
units followed the standard format of spatial organisation
with a single corridor; whereas, other units had two corri-
dors built parallelly or at an angle. Some stroke units were
built with three corridors around a courtyard.

Daylight in rooms, corridors, and communal areas var-
ied from full daylight in all areas to limited by daylight in
corridors (Figure 3).

Space for rehabilitation and
communal areas

Thirteen units (65%) comprised space—in relation to the
unit—for rehabilitation, such as therapy gym. It is un-
clear whether the rooms for rehabilitation were located
somewhere else or rehabilitation activities were con-
ducted in patients' rooms. One unit used the corridor as
a rehabilitation room. Some stroke units had rooms for
rehabilitation in the ward, but they were not built for re-
habilitation purposes; quoting a respondent, “a former
multi-bed room is used as a rehabilitation room. It is lo-
cated in the ward. There are two workplaces (computers)
with the option to close the sliding door. The room has
exercise equipment, but the room is not built for rehabili-
tation; during crisis, we can transform the room into a pa-
tient room”.
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FIGURE 3 Daylight in rooms, corridors, and communal areas
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FIGURE 4 If there were any enrichment of the physical

environment in the form of communal areas

All stroke units had communal areas but their design
and location varied. These areas included a special dining
room with only tables and chairs or a special room with ta-
bles, sofa groups, books, magazines, and different types of
games. Some units had sofa groups, where patients could
socialise with others.

Enrichment of the environment

The stroke units were asked about the status of enrich-
ment of their environment in the form of communal areas
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with access to computers, games, books, newspapers, and
meeting places, such as sofa groups (Figure 4). Some units
reported that they had a communal area with tables, sofa,
and television; however, they did not permit access to
books, Wii-play, etc. due to risk of infection.

Nature

Some stroke units reported that they had plants (n = 3) or
plastic plants (n = 8); whereas other units reported having
no plants (living or plastic) for health- and hygiene-related
reasons. Eleven stroke units had paintings with natural
motifs. One unit had access to a balcony with plants and
aview of nature.

DISCUSSION

To the best of our knowledge, this is the first cross-
sectional study focusing on the physical environment of
Swedish stroke units. To gain more knowledge and iden-
tify the best environment design for a stroke unit, the dif-
ferent parts of the physical environment of stroke units
should be mapped out. Currently, there is no Swedish
organisation that is responsible for the standardisation
and transfer of knowledge of building design inwards as
of stroke units. In other words, here is lack of clarity about
the overarching picture of the quality and standards of
stroke units in Sweden.

Stroke units ensure the co-location of people affected
by stroke, who are treated in a geographically bounded
area by multidisciplinary staff with specific expertise in
stroke care [23]. However, not all stroke units could fit the
definition in the current study, and there was consider-
able variation in the design and layout of the stroke units
included in the study. This is a striking result for it was
crucial for healthcare institutions to run stroke units ac-
cording to the recommendations 10-15years ago [46]. In
our study, several units had combination of facilities for
stroke care and other internal medicine, such as kidney
disease care. The fact that the principals of the healthcare
system have abandoned pure stroke units is serious and
probably a result of cuts in care, and that the healthcare
system is forced to limit the available space and merge
units to save resources like nurses. Research shows that
acute care and rehabilitation in stroke units (vs. in gen-
eral wards) lead to an increase in the number of patients
surviving, returning home, and regaining independence
in ADLs [29, 46]. Stroke units ensure the co-location
and treatment of people with stroke in a geographically
bounded area by multidisciplinary staff with expertise in
stroke care [23]. Therefore, it is crucial that all stroke units

in large hospitals are formal stroke units. A mapping such
as that in the present study can be helpful in informing
policymakers about the current healthcare situation in
Sweden.

The number of single-bed rooms and multi-bed rooms
varied. It is surprising that the percentage of single-bed
rooms is low, considering the policy recommendations
and arguments about the advantages of single-bed rooms
in Sweden and elsewhere [47]. Building recommenda-
tions for new healthcare environments comprise a single-
bed room design. However, the benefits of single-bed
versus multi-bed rooms are currently being discussed. A
recent literature review on effects of the design of patient
room (single-bed vs. multi-bed room) on older adults with
neurological diseases (aged above 60years) in hospitals
showed that apart from slightly better infection control
in single rooms, there was no evidence that single rooms
were better for older adults with neurological diseases
[8]; in fact, multi-bed rooms may aid in reducing falls
[46] and promoting social interactions [9, 47]. Our survey
showed that Sweden has a mix of different types of rooms.
However, the radical policy recommendation to build only
single-bed rooms must be a subject of further investiga-
tion in terms of its consequences for organisations and for
care of patients. The results underline the importance of
an overarching picture in understanding the design of and
standardising Swedish stroke units. Currently, there is no
central organisation to provide clarity on and control the
design and standards of stroke units.

The survey results showed that more than half the
units had enriched their physical environment in the
form of communal areas with access to computers,
games, books, newspapers, and meeting places, such as
sofa groups, etc. EE has been mainly explored through
animal models [48] and is a growing area of research in
which critical issues are now about the concept to peo-
ple in different contexts [37]. Activity is an important
driving force for recovery after stroke [23, 49, 50], and the
physical environment of stroke units can both limit and
increase activity. Therefore, it is essential to continuously
study the effects of different embodiments of the physi-
cal environment, such as enriched environments. Further
research is needed to study the effects of enrichment of
a domain on an activity and the experience of loneliness
among stroke patients. It is essential to understand the
concept and components of EEs. Several stroke units in-
cluded in the study comprised some form of enrichment
of their environments. However, future research must not
only conduct detailed examinations of the type of enrich-
ment that may be beneficial to patients in stroke units but
also study the broad meaning of the concept, including
the physical environment's design and architecture. For
example, all stroke units included in the current study
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had common spaces; however, two interesting questions
to answer would be how physically and visually accessible
these spaces are, and is it tempting to go to these common
spaces?

From a nursing perspective, stroke units can either
hinder or facilitate rehabilitation nursing practice, ulti-
mately affecting patient care. Contextual factors impact-
ing nurses' practices include organisation, leadership, and
utility of the physical environment [51]. The results of this
study can aid in setting an agenda for further investiga-
tion; the basis of further investigation could be that the
design of stroke units is an important part of nursing prac-
tice, patient care, and activities performed by patients, and
the interaction between healthcare and physical environ-
ment can promote health and well-being. Unfortunately,
Sweden does not have national standards to regulate the
design of the physical environments in healthcare en-
vironments, beyond technical aspects. Ultimately, the
design process requires knowledge to make informed de-
cisions regarding the design of the environment. It is es-
sential to gauge the structure and design of different units
to foster optimal distribution of resources among differ-
ent healthcare facilities with the ultimate objective of im-
proved quality of healthcare. In order to build healthcare
facilities with a long-term perspective and high architec-
tural quality, there is a need for in-depth knowledge of the
building design. Hospital design and enriched physical
environments are essential for patients, significant others,
and healthcare professionals in stroke units.

Study limitations

The results of this study should be interpreted in light
of certain limitations. Although a strength of this study
is that almost all Swedish regions responded, it would
be desirable to include all hospitals that provide care for
stroke patients. The stroke units included in the study
varied in size, decade of establishment and renovation,
and types of care provided, which should make the selec-
tion representative in a Swedish context. One limitation
is that the survey may have weaknesses in terms of data
reliability because we do not know the role and expertise
of the respondents; we have no knowledge, for example,
about who answered the survey, their profession, or their
knowledge of design and architecture. The responses con-
tained a variety of examples ranging from summary re-
sponses to extended texts and architectural drawings of
the unit. It is possible that we missed some parts of the
data, and the respondents could have misunderstood the
survey questions. However, a strength of the study is that
several units were involved in providing detailed descrip-
tions of the building designs.

CONCLUSION

Healthcare environments are an important part of a sus-
tainable community. From a sustainability perspective,
healthcare facilities must be built with high architectural
quality and from a long-term perspective. Research on the
physical environment of stroke units should contribute to
could contribute to the building of a physical environment
supports the performance of care, leading to improvement
in the quality of care. Mapping areas of interest for fur-
ther investigation is crucial. This study showed that re-
search on building design of stroke units should continue
to focus on methods of creating an enriched environment
for patients, staff, and visitors, contributing to a positive
environment in stroke units.
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