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ABSTRACT

Purpose: Organized care in specialist stroke units is fundamental for achieving better out-
comes for persons with stroke. Although the importance of the physical environment for
health and well-being is well recognized, research regarding how environmental features can
influence stroke care is limited. The aim was to elucidate healthcare professionals’ experi-
ences of the physical environment in newly built stroke units with respect to stroke care.
Methods: Healthcare professionals (n = 42) representing eight professions participated in
semi-structured, face-to-face interviews. Qualitative content analysis was used.

Results: The physical environment both facilitated and restricted the professionals’ ability to
provide stroke care. Five categories were identified: “Working towards patient engagement in
single rooms”, “Hampered rehabilitation in an environment not always adapted to patients’
difficulties”, “Addressing patients’ psychosocial needs in the environment”, “Ensuring patient
safety by using the environment in accordance with individual needs”, and “Collaboration
and task fulfilment—a challenge due to care unit design”.

Conclusions: The healthcare professionals viewed the physical environment mainly in rela-
tion to stroke patients’ specific needs, and several environmental features were considered
poorly adapted to meet these needs. The physical environment is essential to high-quality
care; thus, the process of planning and designing stroke units should be based on existing
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evidence.

Introduction

The physical environment plays an important role
in promoting health and well-being for patients
and providing supportive workplaces for staff in
healthcare settings (Joseph et al., 2015; Ulrich
et al., 2008). To achieve expected results in health-
care, design decisions should be based on the best
available knowledge from research and practice
together with evaluation of existing buildings,
a process known as evidence-based design
(Hamilton & Watkins, 2009; Ulrich et al., 2010).
This approach may be of particular importance
within stroke units, where patients suffer from ser-
ious conditions and are depending on high-quality
care (Stroke Unit Trialists’ Collaboration, 2013). To
ensure that hospital environments (e.g. stroke
units) will support care activities and contribute
to expected results such as improved physical
and cognitive functions in patients, the user per-
spective is crucial. This article presents results from
interviews with healthcare professionals in three
newly built stroke units in Sweden.

The physical environment and health outcomes

According to Harris et al. (2002), the physical environ-
ment involves architectural aspects (e.g., room size),
ambient aspects (e.g., sound levels), and interior
design aspects (e.g., furnishing). Several literature
reviews have shown that well-designed physical care
environments in hospitals can positively affect
patients’ health, well-being and safety, together with
staff effectiveness and comfort (Huisman et al., 2012;
Ulrich et al,, 2008). For example, contact with nature
can relieve pain in patients with various medical con-
ditions such as cardiovascular disease and cancer
(Malenbaum et al., 2008) and reduce healthcare staff
stress (Ulrich et al., 2006), while safe handrails and
non-slippery flooring can reduce patients’ falls in
acute-care facilities (Taylor & Hignett, 2016).
Moreover, room size and placement of furniture and
workstations can affect communication and team-
work in healthcare facilities in general as well as in
hospital units (Gharaveis et al., 2017), while enhanced
visibility has a positive impact on staff and patient
safety (Pati et al., 2016; Zamani, 2019).
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The physical environment is an important compo-
nent of person-centred care and has considerable
potential to help meet the needs of each individual
and facilitate care processes (Edvardsson et al., 2008;
McCormack et al., 2010). A large body of research
has investigated environmental factors and person-
centred care approaches within residential care for
older people (Chaudhury et al., 2013; Hung et al,,
2016; Morgan-Brown et al., 2013; Nordin et al., 2017;
Zeisel, 2013). For instance, dining rooms with orien-
tation cues, a homelike atmosphere and acceptable
noise levels can improve the dining experience of
persons with cognitive and functional disabilities
(Chaudhury et al., 2013). One step towards person-
centred care is single-room design (Henriksen et al.,
2007), which has become a global trend in new
healthcare buildings (Maben et al., 2016). However,
there is an ongoing debate as to whether single-
room or multi-bed rooms should be provided
(Brambilla et al., 2019). The main arguments for
single rooms have been the reduction of disease
transmission (Ulrich et al, 2008) and protecting
patient privacy (e.g., patients being able to control
private conversations and social encounters)
(Huisman et al.,, 2012; Maben et al., 2016). Among
the arguments against single rooms are reduced
staff monitoring, teamwork difficulties (Donetto
et al, 2017; Maben et al.,, 2016) and patients being
socially isolated (Anaker et al., 2019; Maben et al,,
2016).

Stroke unit care

Stroke occurs suddenly and unexpectedly, usually fol-
lowed by a range of disabilities requiring long-term
rehabilitation and resulting in major life changes for
the individual (Crowfoot et al., 2018). Approximately
one-third of stroke patients become permanently dis-
abled with, for example, partial paralysis and impaired
comprehension, memory and speech (World Health
Organization, 2004) and are at risk of being affected
by depression (Villa et al, 2018). Stroke units are
geographically bounded areas in hospitals exclusively
for stroke patients (Ringelstein et al., 2013), and orga-
nized care in stroke units is fundamental for achieving
better outcomes for persons with stroke (Stroke Unit
Trialists’ Collaboration, 2013). Essential stroke care
activities involve the detection and management of
complications together with early mobilization based
on the patients’ individual needs (Powers et al., 2019;
Ringelstein et al, 2013; Stroke Foundation, 2017).
A key component of effective stroke care is the provi-
sion of holistic and comprehensive care covering
a range of different interventions performed by multi-
professional teams with expertise in nursing, medi-
cine, and rehabilitation (Langhorne & Pollock, 2002;
Miller et al., 2010). Such teamwork involves careful

choreography to provide optimal patient care, includ-
ing communication and collaboration among health-
care professionals (Taylor et al, 2015) and
emphasizing the participation of patients and their
relatives (Kirkevold, 2010; Miller et al., 2010).

Environmental research in stroke care

In recent years, there has been an emerging interest
in stroke care environments, and observational stu-
dies have investigated how the physical environ-
ment can support stroke care and rehabilitation
(Anaker et al., 2018; Shannon et al., 2018), including
enriched environments (Janssen et al, 2014;
Rosbergen et al, 2019; White et al, 2014). For
instance, patient access to social meeting places
(e.g., day rooms) and opportunities for activities via
computers, books and games can have a positive
impact on well-being and promote rehabilitation
(Janssen et al., 2014). The occurrence of patient
activity in these facilities has been observed, and
several studies found that patients in both acute
and rehabilitation stroke facilities were inactive and
alone for a large part of the day (Anaker et al., 2017;
Astrand et al., 2016; Bernhardt et al., 2004), which is
likely to negatively affect recovery. However,
research on staff perceptions of the physical envir-
onment in stroke units is still limited. Seneviratne
et al. (2009) are among the few to have taken
a staff perspective, and they found that nursing
staffs’ opportunities to move around, to use equip-
ment and to transfer patients together with docu-
menting care and interacting with stroke team
members were hampered due to limited space.

Evidence-based design

As a result of the awareness of the environmental
impact on people’s health and well-being, evidence-
based design (EBD) has evolved. EBD is based on
evidence from various disciplines and involves repre-
sentatives from healthcare, architecture and building
construction (EIf et al., 2015). It is a critical process in
which current evidence and experiences from existing
environments are used (Stankos & Schwarz, 2007) and
the needs of the users are identified (Hamilton &
Watkins, 2009). Nevertheless, such evidence is not
always transferred into building standards and regula-
tions (Vischer, 2008), and there is limited feedback on
how the physical environment works for its users, e.g.,
staff and patients, after a new facility has been put
into use (Leaman et al., 2010; Vischer, 2008). This
limited evidence also applies to stroke units, where
more knowledge is required regarding how environ-
mental features influence stroke care. Hence, it is of
great value to consider the views of the healthcare
professionals working in a highly specialized care
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environment and who are responsible for providing
vital care to people affected by serious conditions
such as stroke.

Aim
The aim of the present study was to elucidate health-
care professionals’ experiences of the physical envir-

onment in newly built stroke units with respect to
stroke care.

Methods
Design

To capture the healthcare professionals’ experiences
of the physical environment, the study employed
a qualitative research design using semi-structured
interviews. Qualitative content analysis with an induc-
tive approach was considered appropriate to allow
new insights to emerge from the data (Elo & Kyngas,
2008). The study was reported in accordance with the
consolidated criteria for reporting qualitative research
(COREQ) checklist (Tong et al., 2007).

Context and participation

The study was guided by the assumption that new
facilities would be designed to support stroke care in
accordance with current knowledge (e.g., early reha-
bilitation provided by a multi-professional team to
address the needs of the individual). The criterion for
inclusion was that the unit should have been subject
to a fundamental change in the design of the physical
environment. An example of such a change is the
patient room design, where multi-bed rooms had
been replaced with single rooms and where patients
have access to their own bathroom. Another criterion
was that the units were built or inaugurated after
the year 2009, when the Swedish stroke guidelines
were published.

The stroke units were identified through the
Swedish Health Care Facilities Network, a forum for
organizations and professionals working with health-
care facilities. The included stroke units were located
at three hospitals in different counties in Sweden. All
of the included stroke units provided a combination
of acute care and rehabilitation. In two of the units,
single-room accommodations predominated,
whereas one unit had a mix of single rooms and
multi-bed rooms, with the majority being single
rooms. All the units had therapy areas located on
the same floor as the unit and access to venues
such as patient lounges. Staff workspaces consisted
of lockable rooms, and two of the units also had open
working desks in the corridors near the patients’
rooms. More details on the stroke units’

environmental characteristics are presented in Table
I. All healthcare professionals on the selected stroke
units who had worked for at least one year were
eligible for inclusion.

Data collection

For all three stroke units, data collection occurred
over a period of 31 months in total. The data were
collected by well-trained research assistants with an
MSc degree and took place at the stroke units. Prior to
data collection, the research assistants visited the
stroke units to provide information about the study
and to become acquainted with the environments.
Face-to-face interviews were conducted with partici-
pants on one occasion using a semi-structured inter-
view guide developed by the research team. The
interviews lasted between 10 and 30 minutes, with
the majority being 30 minutes. All interviews were
audiotaped and transcribed verbatim. The partici-
pants were encouraged to talk freely about the
topic, and each interview session started with an
open-ended question: Could you please tell me about
your experience of the physical environment in the unit?
This question was supplemented by questions regard-
ing specific features of the environment, e.g., Could
you please tell me your experience with the lighting in
the unit? Questions on how environmental factors
could relate to care were also posed, e.g., How do
you think the environment affects opportunities for
early mobilization? To obtain a deeper understanding
or clarify the meaning of the responses, follow-up
questions were asked continuously during the inter-
views. Although similar questions were asked to the
study participants, their individual experiences of the
physical environment were in focus during the
interviews.

Ethical considerations

The study was approved by the Ethics Review
Authority in Sweden (Ref No. 2012/199).

The World Medical Association (WMA) Declaration
of Helsinki—ethical principles for medical research
involving human subjects were followed (World
Medical Association, 2013). Before informed consent
from the participants was obtained, verbal and writ-
ten information was provided on the study purpose
and on what participation would entail. This informa-
tion was repeated verbally to the participants in con-
junction with the interview together with the
information that they were free to withdraw from
the study at any time without declaring any further
reason. Verbal informed consent was obtained from
all participants prior to the interviews, and the provi-
sion of consent was documented. The interview mate-
rial was handled confidentially.
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Data analysis

To transform the interview text into findings and
provide knowledge relevant to our study topic, con-
tent  analysis was  considered  appropriate
(Krippendorff, 2004). Content analysis involves both
a quantitative and a qualitative methodology. Within
quantitative research, it has a long history with roots
in logical positivism (Berelson, 1952), while qualitative
content analysis can be linked to the hermeneutic
tradition originating in the interpretation of ancient
and biblical texts (Grondin, 1995). In recent decades,
qualitative content analysis has been a frequently
used method focusing on interpreting human experi-
ences. In this study, a qualitative content analysis
method was applied. The interview material was ana-
lysed on a manifest level and conducted in accor-
dance with several steps described by Graneheim
and Lundman (2004). The first step was to obtain
a sense of the whole, and the transcribed interviews
were read and reviewed several times. In the next
step, meaning units were extracted from the interview
transcripts. The meaning units consisted of phrases
and sentences relevant to the aim and related to
each other through their content and context.
Thereafter, the meaning units were condensed into
shorter text and labelled with codes that concisely
described their content. All codes were compared
for similarities and differences before abstracting
them into preliminary sub-categories and categories.

According to Krippendorff (2004), categories must
be rooted in the data from which they originate, and
no data relevant to the study purpose can be
excluded because of a lack of a suitable category.
Additionally, data should not fall between two cate-
gories or fit into more than one category. Two of the
authors (SN and ME) carried out parts of the analysis
together and discussed issues and uncertainties that

Table II. Examples of the analysis process.

emerged. Then, the first author took the lead of the
analysis, which was characterized by an iterative pro-
cess with a continuous movement back and forth
between the original text, codes and categories. The
preliminary categorization was revised after several
discussions among all of the authors, who have
experience both in conducting research in this field
and in qualitative content analysis. Examples of the
analysis process are displayed in Table II.

Results

In total, 42 healthcare professionals were included
(assistant nurses, n = 10; registered nurses, n = 7;
physiotherapists, n = 8; physicians, n = 6; managers,
n = 3; occupational therapists, n = 4; speech and
language therapists, n = 3; welfare officer, n = 1).
The findings showed that the healthcare professionals
at the three stroke units experienced the physical
environment as both facilitating and restricting their
ability to provide stroke care. The analysis resulted in
the identification of five categories with underlying
subcategories (Table Ill). The categories are presented
with quotations from the interview text and represent
participants from all stroke units.

Working towards patient engagement in single
rooms

Healthcare professionals reported that caring for the
patient on her or his own terms was facilitated in
single rooms. When medical rounds, assessments
and dialogues took place in single rooms, the health-
care professionals could engage the individual patient
to a greater extent than in multi-bed rooms as it was
easier to adjust to individual patients’ needs and
share information. An occupational therapist
described the advantages of single-room occupancy:

Meaning units Condensed meaning units

Codes Subcategories Categories

| experience it as positive that the
patients have their own rooms so
that | am coming in to the patient
and that both assessment and
treatment are taking place in the
patient’s room a bit on the patient’s
terms

What | think can be difficult, is this
rehab conference in this oblong room
when everyone is sitting with their
heads twisted, instead of everyone
sitting around a table where we all other
can look each other in the eyes and
so we are sitting and looking askew
up at a projected computer, and that
is not optimal in teamwork

the patient’s terms

As the patients have their own room,
assessment and treatment can be on

Not optimal in teamwork when everyone Difficult to see
is sitting with their heads twisted
during the rehab conference instead of
sitting around a table looking at each

More focus on the Caring for the Working towards

patient in single patient on her or patient

rooms his own terms is engagement in
facilitated in single rooms
single rooms

Varying prerequisites Collaboration and

each other for team task fulfilment —

during dialogues and a challenge due

conference documentation in to care unit
work areas design
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Table lIl. Subcategories and categories.

Subcategories

Categories

Caring for the patient on her or his own terms is facilitated in single rooms

Family involvement in care is promoted in single rooms
Privacy is facilitated in single rooms but restricted in multi-bed rooms

Transfers and exercises require functional design and adequate space
Transfers and exercises are restricted by non-purposeful furniture
Environmental distractions as barrier and support

Social interactions are restricted by inadequate communal spaces
Rest and recovery are hindered by high sound levels
Positive distraction is promoted by access to nature
Opportunity to withdraw versus risk of loneliness in single rooms

The patient’s form of disability guides the use of aids and furniture
Patients with a risk of falling are placed to enhance staff supervision

Monitoring of patients is promoted by a central location and proximity to spaces

Availability at the expense of being interrupted in workplaces with open designs

Limited privacy in workplaces

Varying prerequisites for team dialogues and documentation in work areas

Working towards patient
engagement in single rooms

Hampered rehabilitation in
an environment not always
adapted to patients’ difficulties

Addressing patients’
psychosocial needs in the
environment

Ensuring patient safety by
using the environment in
accordance with individual needs

Collaboration and task
fulfilment—a challenge
due to care unit design

Our assessments are very much based on conversa-
tions, which means that single rooms are great. We can
sit down in peace and quiet; the patient can concen-
trate on what to do (P6, Unit 2).

The involvement of family members and relatives in
the care was promoted in single rooms, and the health-
care professionals described their opportunities to com-
municate with the family and exchange information
during different stages of care. The results also showed
that patient privacy and confidentiality were seen as
important values and provided a basis for patient parti-
cipation in care. These values were regarded to be
facilitated in single rooms as explained by a nurse:

One can actually talk about everything, and the
patients can be asked about everything, and no one
else can hear (P7, Unit 2).

The healthcare professionals expressed concerns
that multi-bed rooms restricted patient privacy and
confidentiality as other people could overhear
patient-provider conversations. A physio-therapist
described her thoughts around patient examinations
taking place in multi-bed rooms:

Sometimes it doesn't feel very good because there
can be several patients in the room—it can be relatives,
it can be other staff—and given the patient privacy, I'm
not really happy with it (P7, Unit 1).

When other people were present in the patient’s
room, the healthcare professionals strived to protect
the patients by speaking quietly and not carrying out
more thorough examinations.

Hampered rehabilitation in an environment not
always adapted to patients’ difficulties

According to the healthcare professionals, patient
transfers, exercises and other daily life activities
required functional design and adequate space. For
example, contrasting colours could help patients to

navigate the environment, whereas monotonous fea-
tures such as corridors that looked the same could be
confusing. Activities that involved several staff mem-
bers or required aids and technical equipment were
regarded as particularly dependent on adequate
space. A physiotherapist described a situation invol-
ving a patient with neglect:

She [the patient] has left-sided neglect and needs to
orient herself to the left and get up in that direction, but
then it is crowded and cumbersome because there is too
little space and too many other things around. So, it is
not natural for the staff to help her get up in that
direction (P15, Unit 1).

The healthcare professionals described that
many daily life activities took place in the patients’
bathrooms. Although proximity to hygiene areas
was seen as highly beneficial, the bathroom was
generally considered poorly adapted for stroke
patients, with inadequate room for shower stools
and wheelchairs, toilet doors opening in the wrong
direction, insufficiently sloped floors and misplaced
washbasins. Moreover, transfers and exercises in
the patients’ rooms were restricted by the pre-
sence of non-purposeful furniture. These issues
were described by a speech and language thera-
pist and a physiotherapist respectively:

Then, the patients do not reach the tables at all
times. Because some wheelchairs are very wide, they
[the patients] cannot reach the training tables in their
rooms (P10, Unit 3).

The tables in the room are small, cute coffee tables
that a stroke patient has no use for whatsoever. Instead,
they need tables that they can sit at, exercise at and
perform self-directed exercises and so on. These don't
exist (P19, Unit 1).

The healthcare professionals also reported that dis-
tractions in the physical environment were seen as
both a barrier and a support for the patients. For
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some patients, cramped and messy spaces could be
stressful, while for more independent patients, these
issues could offer valuable challenges such as taking
a walk in the corridor and dealing with environmental
obstacles.

Addressing patients’ psychosocial needs in the
environment

The healthcare professionals highlighted the
patients’ psychosocial needs in the stroke unit in
terms of both socializing with others and having
access to privacy and rest. For example, concerns
were raised that social interactions could be
restricted by inadequate communal spaces for
patients and visitors. An occupational therapist
expressed her thoughts around this issue:

One would have liked to have a day room that
accommodates all patients, maybe a day room that
encourages social interaction in another way (P6,
Unit 2).

The healthcare professionals also thought that
stroke patients’ need for rest and recovery could be
hindered by high sound levels. The corridors seemed
to be particularly noisy as there was a consistent flow
of people and noise from alarms, and concerns were
raised that the patients had to cope with crowded
surroundings despite their health condition after the
stroke. A welfare officer described the following:

It’s just that it’s a lot of people of course. It is a large
unit, and it is a lot of staff; it is a rather busy environment
sometimes, | think, for our stroke patients, who will suffer
from brain fatigue (P20, Unit 1).

For patients undergoing long-stay hospital care,
the healthcare professionals described that positive
distraction was promoted by views of the outside
and contact with nature. A physician expressed the
value of having access to the outdoors:

As many stroke patients have possible occurrence of
depression and homesickness, it is beneficial to go out
and take a walk if the outdoor environment allows (P4,
Unit 3).

The healthcare professionals emphasized patients’
opportunities to withdraw but also raised concerns of
loneliness in single rooms. They perceived that single
rooms offered a quieter environment and were an
alternative to the dining room for some patients. At
the same time, the patients were perceived to spend
considerable time in their rooms with the risk of
becoming lonely.

Results

There is inconsistency in terms of line spacing before
quotes. For instance at page 8 there is space before the
quotation “Then, the patients do not reach...Further

down the page, there is no line spacing before the
quotation “One would have liked to have a day...”

In other articles from the journal, there is often space
before the quotations, which makes it very clear and
easy to read. Also, in some places there seem to be
different distances between headings and text.

Ensuring patient safety by using the environment
in accordance with individual needs

According to the healthcare professionals, the indivi-
dual patient’s form of disability guided the use of the
environment through aids and furniture. For example,
impaired sensation was described as a source of
safety risk that needed to be taken into account
when using furniture, as noted by a speech and lan-
guage therapist:

These are height-adjustable tables, so if the patients
push the button themselves, they can lower the table on
a paralysed hand that is unable to feel anything (P3,
Unit 3).

Another example was cognitively affected patients
who did not always understand their limitations, and
to reduce the risk of injury, individual adjustments
had to be made when using aids and furniture. The
healthcare professionals also reported that patients
with a risk of falling were placed in spaces that
enhanced staff supervision. A nursing assistant
explained this as follows:

Usually, there are relatives who may be checking on
the patients, but at night, we usually, if there is a really
worried patient that we are not able to monitor, we can
place that person in the corridor, although we are not
supposed to ... (P2, Unit 3).

Centrally located workstations and patient rooms
located near staff areas were described by the
healthcare professionals to facilitate their ability to
observe and hear patients calling for help or assis-
tance. Nurses, in particular, required close proximity
to patients as well as access to patient information
and aids, since long distances between the nurse
and the patient were regarded to jeopardize patient
safety. Single rooms were regarded to be more
problematic in terms of patient monitoring, and
some healthcare professionals raised concerns
about safety risks and thought that it was easier
to be aware of what was happening in multi-bed
rooms.

Collaboration and task fulfilment—a challenge
due to care unit design

The healthcare professionals expressed that in work-
places with open designs, their availability was
achieved at the expense of being interrupted as
these designs created a thoroughfare for many peo-
ple. This meant that staff were highly exposed to the
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goings on in the unit. A nurse described both the
advantages and disadvantages:

That [open-designed desks] invites patients and rela-
tives to make contact easily, and they dare to ask without
feeling restricted ... they feel that we are very available.
The downside is that there are very many others standing
there all the time . ... It is not a very tranquil environment to
sit and concentrate in (P17, Unit 1).

The limited opportunities for patient privacy in work-
places were reported by the healthcare professionals.
Only at workstations with lockable doors could privacy
be maintained, but it was highly limited at open-
designed workstations. A nurse expressed her concerns
about not being able to maintain patient privacy:

Very poor [privacy]l. As we have the rooms right
behind us, the phone rings there, | might call and give
a report on a patient, papers are often on the desk, even
though | myself try to put them upside down so that
you do not, so that it is not shown, from the sides of the
computer; we do not have any privacy protection in
that module, so there, one can see from the side. No,
poor | would say (P11, Unit 1).

The healthcare professionals raised the need for
communicating with colleagues within the unit,
which was both facilitated and restricted due to envir-
onmental design. A physician described accessibility
to healthcare staff:

Then, | think there are no long distances between us
if I need to talk to someone. So, | usually find them ...
And just like the physiotherapists are sitting here too,
and the occupational therapists, so if you have
a question, it is easy just to drop by (P2, Unit 2).

Moreover, the healthcare professionals described
that team dialogues and documenting care were
facilitated when there was adequate space, light and
ventilation in the work areas, whereas noisy and
crowded environments led to disruptions. Further,
staff had to move between different rooms to get
access to a computer, which resulted in work inter-
ruptions. The nurses in particular seemed to be fre-
quently interrupted. One reason given was that the
physicians’ seats were prioritized, and the nurses had
to find another space for themselves.

Discussion

This study explored healthcare professionals’ experi-
ences of the physical environment in three newly built
stroke units with respect to stroke care. It became
apparent that the healthcare professionals mainly
viewed the environment in relation to stroke patients’
needs and disabilities such as reduced spatial and
bodily awareness, neglect, weakness, fatigue and
depressive mood. Hence, a consistent focus in the
interviews was on how environmental features could
facilitate and restrict stroke care activities in relation

to the physical, psychological, cognitive and social
needs of those with these disabilities.

The patient’s room was a venue for care interven-
tions such as medical rounds, assessments and dialo-
gues, and our results showed that patient
engagement was facilitated in single rooms.

Healthcare professionals could involve the patients
and their relatives in the care as the needs and privacy
of the individual patient were emphasized in single
rooms. These findings are similar to those of previous
studies showing that single rooms supported commu-
nication between staff, patients and family
(Chaudhury et al., 2009; Maben et al., 2016); facilitated
clinical examinations and conversations (Chaudhury
et al., 2009; Persson & Maatta, 2012); and enhanced
privacy (Maben et al,, 2016). After a stroke, the ability
to concentrate can be affected, and for many people
with stroke, it becomes difficult to follow conversa-
tions, complete activities and learn new things (Miller
et al, 2010). Thus, it is reasonable to assume that
people with stroke are particularly sensitive to the
surrounding environment during care interventions.
A recent study conducted in stroke units showed
that single rooms could offer a quieter environment
than multi-bed rooms; the latter were found to nega-
tively affect care due to noise and the fact that several
activities were often being conducted simultaneously
(Anaker et al., 2018). Additionally, more difficult con-
versations between staff and stroke patients were
found to be restricted due to the lack of single
rooms for patients following an acute stroke
(O'Halloran et al., 2012).

However, our findings also indicated negative
aspects of single rooms as the healthcare profes-
sionals raised concerns about loneliness and that
patients spent considerable time in their rooms.
These findings corroborate studies showing that hos-
pital inpatients spend most of their day alone and
inactive (Anaker et al, 2017; Kuys et al, 2011;
Shannon et al., 2018), even when rehabilitation is
the main goal of hospital admission (Janssen et al.,
2014; Shannon et al,, 2018). Although there could be
several reasons for this, such as organizational factors
(e.g., ward culture and staffing) or factors related to
the patient (e.g., fatigue and pain), recent research in
neurological settings stressed that environmental fac-
tors need to be considered (Blennerhassett et al.,
2018; Shannon et al., 2018). Since early rehabilitation
including mobilization and daily life activities is crucial
in stroke care, the physical environment should be
designed to encourage such activities. This could be
applied not only in communal spaces but also in the
patients’ rooms, especially when the prevailing trend
is single-room occupancy. In addition, the design of
the environment has the potential to enable activities
based on individual needs, conditions and prefer-
ences. For instance, by providing the patient room
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with books, puzzles and other items of interest to the
individual patient (White et al, 2014) together with
a variety of furnishings (e.g., window seats), activities
can be promoted (Shannon et al.,, 2018).

Another result was that patient monitoring was
limited in single rooms, creating risks for patient
safety, and the healthcare professionals expressed
that it was easier to observe what was happening in
multi-bed rooms. A possible reason may be that staff
have fewer errands in single rooms and therefore are
not aware of what is happening, whereas multi-bed
rooms allow roommates to keep track of other
patients’ conditions and call for help. Previous
research has also shown that single-room design
could reduce staff visibility and monitoring of
patients, thus jeopardizing patient safety (Donetto
et al, 2017, Maben et al, 2016). For instance,
Donetto et al. (2017) found that poor opportunities
for staff to keep an eye on several patients at the
same time was a source of anxiety and dissatisfaction.
Instead, in environments that enabled people to see
and hear what was happening, patients could help
each other and support care by warning healthcare
staff about situations requiring immediate attention.
Further, a recent study showed that the doors to
patient rooms in stroke units were closed for most
of the day, which may have contributed to patients
being invisible to staff (Anaker et al., 2018). To enable
assessments and observations of patients in single
rooms, new work routines may be required such as
more frequent visits to patients. However, more
knowledge is needed about how care should be orga-
nized to meet patients’ needs and ensure that staff
can perform care that is safe, efficient and person
centred in facilities with single-room design.

According to our study, the healthcare profes-
sionals perceived the unit layout to be problematic
for stroke patients who had to cope with crowded
surroundings despite their need for fewer stimuli and
a shielded environment. This finding is in line with the
study by O’Halloran et al. (2012), who found that
background noise and visual distractions in acute
stroke units posed communication difficulties for
patients with physical and cognitive impairments.
Our results also indicated that the stroke units did
not offer pleasant social areas for patients and visitors.
Previous studies have shown that neurological
patients are rarely seen in communal areas (Anaker
et al,, 2018; Shannon et al., 2018). Due to the varying
and complex sequelae after a stroke, such as psycho-
logical and emotional complications, it is of utmost
importance to offer a healthcare environment that
supports patients in several ways and contributes to
their well-being. Depression and anxiety are common
post-stroke (Chun et al.,, 2018; Towfighi et al., 2017);
they have a significant impact on recovery (Hackett
et al, 2005) and are associated with lower

engagement in stroke care activities (Villa et al,
2018). It is well recognized that stimulating activities
such as engaging in hobbies can promote well-being
for patients with stroke (Janssen et al., 2014), and
enriched physical environments for acute stroke care
have been shown to significantly increase patient
activity and make patients spend more time outside
their rooms (Rosbergen et al., 2019, 2017).

Further, social relationships play an important role
for well-being for people with disabilities (Tough
et al., 2017). Opportunities for social activities and
family visits are therefore essential, and some
researchers suggest introducing more variation in
the design of the physical environment such as via
small communal areas placed around the stroke unit
for meetings and social interactions (Anaker et al,
2018; Rosbergen et al, 2019). However, inviting
areas for communal interaction in the ward might
not be enough. Shannon et al. (2018) found that
virtually no patient activity took place in communal
areas of the hospital care units despite new environ-
mental designs such as a lounge and a therapy room.
Several reasons were suggested. For instance, the
absence of wayfinding cues and references in com-
munal areas might restrict patients’ access to such
areas, while well-designed patient room furnishings
can promote activities within the patients’ rooms.

Importantly, the healthcare professionals in our
study perceived the interior furniture to be poorly
adapted to stroke patients and stated that it could
restrict patient activities. This finding is in line with
the study by Kuys et al. (2011), which showed that
a majority of chairs in medical wards were not appro-
priate for patients to use while out of bed, with
implications for their functioning. Moreover, our
study findings indicated that daily care activities
could be problematic due to poorly designed envir-
onmental features in the hygiene areas, and the inter-
views revealed that the environment was not adapted
to meet the needs of patients affected by a range of
disabilities post-stroke. Previous research has empha-
sized the importance of adequate furniture and rele-
vant equipment for supporting the patients and
enabling staff opportunities to perform safe and effi-
cient care (Chaudhury et al., 2009). In current stroke
guidelines, there is an emphasis on the importance of
maintaining and regaining functioning and helping
patients relearn basic skills for daily life activities
such as washing, using the toilet and getting dressed
(Boulanger et al., 2018; Miller et al., 2010; Ringelstein
et al, 2013). These basic activities are important for
the patient to be able to return home, and there
appears to be potential for improvement in terms of
environmental support in patient rooms and hygiene
areas.

Our study findings showed that the healthcare
professionals felt that the unit design influenced
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collaboration and task fulfilment in their daily work.
Open-design workspaces promoted valuable contact
and communication but also led to frequent interrup-
tions of work. Inadequate space and ambient issues
such as high noise levels and poor air quality were
also regarded to have a negative effect on their work.
Previous research has demonstrated the link between
unit layout and the work of staff. For instance, team-
work and communication can be strengthened by co-
location of different professionals on the team (Clarke,
2010), by open-plan environments enabling informal
exchange of information between staff (Donetto et al.,
2017), and by adequate spaces for team members to
collaborate (Gharaveis et al., 2017). Teamwork and
communication, including face-to-face communica-
tion, are crucial factors in delivering high-quality care
(Kilner & Sheppard, 2010), not least within stroke care,
where the multi-professional team plays a key role
(Langhorne & Pollock, 2002; Miller et al., 2010). In
our study, the physical environment did not always
seem to support the work of staff. Although open
workplaces can facilitate communication, they may
also be problematic for staff to complete their tasks
and maintain patient privacy. Thus, the stroke care
environment should be designed with a variety of
spaces, including meeting rooms and workplaces sup-
porting communication and enabling staff to work
together as a team, and to perform tasks such as
documentation without being disturbed.

Methodological considerations

A text always contains several meanings and involves
different degrees of interpretation (Graneheim &
Lundman, 2004; Krippendorff, 2013). To ensure trust-
worthiness in qualitative research, several strategies
are therefore required. According to Elo et al. (2014),
data collection, analysis and reporting of the results
need to go hand in hand to ensure trustworthiness. In
the present study, trustworthiness is discussed below
by using the criteria for credibility, transferability,
dependability and confirmability (Lincoln & Guba,
1985; Polit & Beck, 2012).

An essential aspect of credibility is the selection of
an appropriate data collection method and represen-
tative participants to fulfil the aim of the study (Elo
et al.,, 2014). A qualitative study using semi-structured
interviews was considered suitable for capturing and
understanding the experiences of the healthcare pro-
fessionals. The study participants were registered
nurses, assistant nurses, physiotherapists, physicians,
managers, occupational therapists, speech and lan-
guage therapists, and a welfare officer. They represent
the multi-professional team whose work is of crucial
importance within a stroke unit, and the ability to
illuminate a variety of issues was regarded to be
a key strength of the present study. However, it is

important to keep in mind that the results reflect the
perspectives of one user group, which may differ from
other users of the stroke environment, such as
patients and relatives. Another strength was the
opportunity to interview staff from three hospitals in
three different counties, as data on the same topic
under investigation in multiple sites were regarded as
enhancing the credibility. A study limitation was that
some of the interviews were short (10 minutes). One
reason may be that these participants had difficulties
in expressing their thoughts around the physical
environment. It can be assumed that staff with differ-
ent experiences and professions have varying
demands of the physical environment and thus
describe this differently. Another assumption is that
the environment is not considered as an integral part
of care and thus find it more difficult to reflect upon.
Further, since the interviews were conducted at the
stroke units, it cannot be ignored that the participants
may have felt compelled to return to their tasks.
However, the majority of the interviews were approxi-
mately 30 minutes. Overall, the material was consid-
ered to provide rich information.

Further, credibility can be enhanced during the
data analysis process by selecting the most suitable
meaning units and ensuring that all data are covered
by categories or themes. Although information could
have been overlooked during the analysis process,
this risk was considered low as the researchers repeat-
edly returned to the original text to ensure that no
relevant data were left out and that interpretations
were grounded in the data. Dependability can be
enhanced by reporting how the findings were
reached. In the present study, each stage of the
research was described together with an example of
the analysis process. Dependability also involves sta-
bility over time and under different conditions, and
since our data collection took place during a period of
31 months in total, there was a risk of inconsistency
when collecting data. However, the use of the same
semi-structured interview guide in all interviews in
the different settings was perceived to have strength-
ened dependability.

Transferability refers to the possibilities of applying
the study results to other contexts. Although it can be
problematic to generalize findings from qualitative
research studies, the results from the present study
might be transferable to similar settings (stroke units
providing acute care and rehabilitation). However,
this possibility has to be evaluated by the reader.
Hence, the included stroke units were described in
detail in the methods section. A limitation is the
incomplete information on the study sample. For
instance, data on age, gender and length of work
experience would have contributed to a more com-
prehensive picture of the characteristics of the parti-
cipants. Finally, confirmability refers to objectivity and
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that the study results represent the information
obtained from the participants. Although the first
author took the lead in the analysis, all of the authors
repeatedly discussed and reflected upon the analysis
process and development of sub-categories and cate-
gories. Furthermore, quotations from participants
were carefully chosen and enhanced the understand-
ing of the study results.

Conclusions and implications

The present study adds to a growing body of litera-
ture on the meaningful role played by the physical
environment in providing high-quality care. The
healthcare professionals at the three stroke units
experienced the physical environment as both facil-
itating and restricting care, but several features of the
environment were considered to be poorly adapted
to the specific needs of people with stroke. As all the
included stroke units were newly designed, this find-
ing is noteworthy. However, the healthcare profes-
sionals did their utmost to focus on the patients’
needs by adapting to the environment and the pre-
vailing circumstances. Environmental features such as
unit layout and room size are determined at the
beginning of a design process. Therefore, we need
to learn more about how such features can facilitate
or restrict care and rehabilitation and use this knowl-
edge in the planning of new stroke care buildings.
Additionally, it is important to remember that the
design of the physical environment is part of
a complex system consisting of organizational poli-
cies, care models and daily routines as well as char-
acteristics of the users of the environment. According
to a global trend, single-room design is standard.
Thus, care routines need to be adapted with, for
example, more frequent staff visits in the patient
rooms and encouraging patients to take part in activ-
ities in communal spaces. Finally, we propose that
healthcare professionals be involved to a greater
extent in the work of creating well-functioning envir-
onments for their users.
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