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ABSTRACT

Purpose: To explore multi-professional teamwork in relation to the physical environment in three newly

built or renovated stroke units.
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Materials and methods: An observational study was undertaken. The participants were all staff members
of a multi-professional team working in the reviewed stroke units. The data were collected using behav-
ioural mapping and semi-structured observations, and they were analysed by content analysis and
descriptive statistics.

Results: Out of all the observations in the behavioural mapping, very few were of two or more members
from the team together with a patient. None of the included stroke units had a co-location for all the
members of the multi-professional team. Three main categories emerged from the analysis of the inter-
views: (i) the hub of the unit; (ii) the division of places; and (iii) power imbalance. All the categories
reflected the teamwork in relation to parts of the physical environment.

Conclusion: The design of the physical environment is important for multi-professional teamwork.
Emphasis must be placed on better understanding the impact of the physical environment and on incor-
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porating the evidence related to multi-professional teamwork during the design of stroke units.

> IMPLICATIONS FOR REHABILITATION

e Understanding the link between the physical environment and effective teamwork can lead to more

tailored and supportive design solutions.

e The design of the physical environment should be considered as a vital part of effective teamwork in

stroke units.

e The physical environment should include shared workstations, allowing team members to meet and

communicate face to face.

Introduction

Fifteen million people experience a stroke around the world each
year, and strokes are the second leading cause of disability [1].
According to the current evidence and international guidelines,
care in a stroke unit should be the first choice for people who are
experiencing the acute phase of a stroke. Care at stroke units
reduces the risk of complications, disability and death [2]. A stroke
unit is defined as an identifiable geographic area in hospitals that
is devoted to people who have a stroke, and it is staffed by a
multi-professional team with specialist knowledge of stroke care
[3]. Multi-professional teamwork means that professionals from
different disciplines benefit from each other’s skills and work
towards common patient goals [4]. Teamwork has been shown to
improve satisfaction with care [5] and the quality of care for per-
sons with complex needs, such as the period after a stroke [6].
Regarding stroke care, several studies have described the benefits
of multi-professional teams as a factor that contributes to the

beneficial effects of care in a stroke unit, e.g. a reduced risk of
complications and disability [3,6,7]. On an ideal stroke team, there
is coordination and effective collaboration between various pro-
fessions, such as nurses, physicians, physiotherapists, and occupa-
tional therapists. The team should perform activities towards
common goals and respect the shared responsibility of group
efforts [8,9]. Teamwork was defined by Gharaveis, Hamilton and
Patis [4, p.120], “as a behavioural process, wherein team members
collectively accomplish specified goals efficiently and effectively in
the context of one or more patient care objectives”. This way of
working requires regular team meetings as well as assessments of
the patient’s health status to create a coordinated care plan
[3,10]. Given this background, it is understood that the multi-pro-
fessional team is of significant importance for a high standard in
healthcare. However, teamwork in stroke care is complex,
demanding and highly varied in format, leadership style and team
climate [11].
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Table 1. Characteristics of the physical environment.

The physical environment — observed environments

Stroke Unit 1 (SU1)

General description: Three corridors around a courtyard. A combination of multi-bedrooms and single rooms [23 beds], with

all patient rooms facing the outside. Bathroom in the patient room. Therapy area placed on the same floor as the unit.
Patient lounge/dining room placed at the entrance to the unit, and windows with daylight.

Staff workplace: Constituted by both open workplaces/desks in the corridors and rooms with big windows facing the
corridors [nurses and nurse assistants]. Separate workplaces for physicians, physiotherapists and occupational therapists.
Some of the workplaces had natural light from outside.

Venues: Team meetings and/or team conferences took place in either a large seminar room on the ward or in a seminar
room just outside the ward, both with a table in the centre. Regular team meetings were also held at the physicians’
workplaces, small rooms with a writing desk and chairs.

Stroke Unit 2 (SU2)

General description: Two corridors built at an angle. Mainly single rooms [22 beds]. Two multi-bedrooms reserved for acute

patients [n=6] in need of medical monitoring. Bathroom in the patient room. Therapy area placed at the end of a
corridor between two building complexes. Patient lounge/dining room placed in the middle of the unit with a large
entrance. No windows in the lounge/dining room.

Staff workplace: Constituted of both open workplaces/desks in the corridors and rooms with large windows facing the
corridors [nurses and nurse assistants]. Separate workplaces for physicians, physiotherapists and occupational therapists.
A workplace between the two multi-bedrooms facing both rooms with large windows.

Venues: No specially designed rooms for team meetings or team conferences. All team meetings were held in a small room
with a writing desk and chairs [the primary workplace for nurses and nurse assistants].

Stroke Unit 3 (SU3)

General description: Two parallel corridors. Primarily single rooms [22 beds]. One room was reserved for acute patients

[n=3] in need of medical monitoring. Bathroom in the patient room. Therapy area on the same floor as the unit.
Patient lounge/dining room at the end of the corridor, with windows facing the outside.

Staff workplaces: Placed along the corridors, with large windows facing the corridors. Separate workplaces for physicians,
physiotherapists and occupational therapists.

Venues: Team meetings and/or team conferences took place in a large seminar room in the ward with a table in

the centre.

Earlier studies showed an association between the well-being
of patients and staff at healthcare facilities and the design of the
physical environment [12-15]. In stroke units, the physical envir-
onment has been described as essential for patient activities and
care [16-18]. Changes in the physical environment have been
found to influence patient activity and social interactions [16]. In
a recent study, patients were found to have higher levels of activ-
ity in a stroke unit that had a combination of single and multi-
bed room designs compared to a stroke unit with only a single-
room design [18]. However, the interplay between the physical
environment of stroke units and multi-professional teamwork has
rarely been investigated.

Generally, efforts to make the environment supportive of
patient needs must also consider the needs of the staff. For
instance, the physical environment could include spaces designed
to allow team members to work together, face to face, and to
accommodate supplies nearby, such as rooms for medical prod-
ucts and storage facilities [4]. Ulrich et al. [13] found that the
physical environment can contribute to staff stress, fatigue and
ineffectiveness in delivering care, which may influence patient
safety, health outcomes, and the overall quality of the healthcare.
Recently, a systematic review [4] of the impact of a well-function-
ing physical environment on teamwork and communication dem-
onstrated that both layout and spatial arrangement influenced all
aspects of communication in healthcare facilities.

To create a physical environment that supports positive health
outcomes for patients and staff, decisions on design alternatives
in the environment should be based on research. Evidence-based
design has become the theoretical framework on which to base
decisions about design to set up a physical environment that has
positive health outcomes for patients and staff [19]. In an evi-
dence-based design process, decisions about the design should
be based on current evidence and experiences from existing
healthcare environments [20]. This approach includes research
about the needs of those working in the stroke units [19] and
how the physical environment could be a facilitator or a barrier
to the multi-professional team’s ability to provide high quality
care and rehabilitation.

For effective and safe stroke care, the physical environment in
modern stroke units should facilitate evidence-based care in
which the multi-professional team has a central role. There is
sparse knowledge as to how the physical environment impacts
multi-professional teamwork in stroke units, although environ-
mental factors are generally outlined as being important in terms
of how staff can work within healthcare facilities.

Aim and research questions

The overall purpose of this study was to explore multi-profes-
sional teamwork and the physical environment in three newly
built stroke units. This purpose was addressed using the following
questions as a guide:

a. To what extent are the team members working together dur-
ing the day?

b. In what location are the team members working together to
care for the patients in the stroke unit?

¢. How does the physical environment impact the multi-profes-
sional teamwork?

Materials and method
Design

The current work is part of a larger study in which different fac-
tors in the physical environment important for patients and staff
in stroke units have been explored. For this study, an observa-
tional design was used to observe the multi-professional team-
work and the physical environment in stroke units. A combination
of both qualitative and quantitative methods was used in the
data collection and analysis according to the basic principles from
the Creswell and Plano Clark [21] model of a convergent parallel
mixed design. This method refers to the different independent
strands employed during data collection and analysis, followed by
relational comparisons of the results during the overall interpret-
ation and discussion.



x
o
o
=
=
<
w
=
o
=z
<
[
zZ
w
=
=
o
=
=>
=z
w
—
<
Y
)
>
I
o
w
I
[=

-

3%
s
%
s
8%

%

20051

S
%

%%

%
%
55

%

%

5
%92
5%

0%

S
%

2
%
s
%

993

55
55

535
%
5

%

s
RIS
e
RIS
RIS

B sy

RN

B
fees224d

X

B I
5 e SRS

e s ososy
R B

Multi-bed rooms

]
o
il
o
3
X
S
2
=
©
e
(%]

Entrance
Corridor

%

0%
e

>
35
9%
0093
5
5
o
5%
3%
e

1 Therapy area

% Single rooms
0885
S

S e Sooet 5%
i % SR 5

2l SRR (0%}

TN R

i SRR 8555

e 5

3%
2
5%

s
%
s

%

%%
%%

oot

%
Sosose

SRR
SRR
e
ot

5
5
%
o
5
%
3
%
%
3%
0%
5
2
5
3
%
2
22

et

Stroke Unit 1

)
)
c
S
o
=
=
]
2
©
o

Stroke Unit 2

N —
\\\\\\\vx\\\ 7
-

N
T

i

its.

Schematic of the included stroke un

Figure 1



4 (&) A. ANAKER ET AL.

Stroke Unit 3

=
5
%
3

259%
SR

2
B
5055

.........
S5
B
s
.

%
et

35
%
5%

%

0%

3555

%

3555
55

0508
%%
%

T
:
=
%

000
$59%
%
2%

%

Figure 1. Continued.

Study sites — the physical environment

This study was conducted at one regional and two university hos-
pitals in Sweden. One stroke unit was newly constructed [SU1]
and two units were recently renovated with a new design [SU2
and SU3]. Their physical environment characteristics (Table 1) and
design (Figure 1) somewhat differed. All the units had a combin-
ation of acute care and rehabilitation, and were built after the
ratification of the Swedish stroke guidelines in 2009 [22], which
are consistent with European stroke guidelines [3].

Participants

In this study, the definition of the multi-professional team was
based on the European stroke guidelines [3], i.e. a multi-profes-
sional stroke team consists of different healthcare professionals
with special competence in stroke care. For this study, all the staff
members of the multi-professional team in the included stroke
units were eligible for inclusion. The participants were nurses,
nurse assistants, occupational therapists, physicians, physiothera-
pists, and speech therapists. The team could work both as a team
with two or more professionals together and as individuals during
meetings with the patients. All patients included in the behav-
ioural mapping were able to give informed consent, answer ques-
tions and to perform some activities (e.g. stand, walk, eat, sit in
the bed or sit out of bed).

Data collection

Data were collected through behavioural mapping [23] and semi-
structured observations from April 2013 to December 2015. The
behavioural mapping and the semi-structured observations were
performed at the same week at the included stroke units, but not
at the same time. To provide a rich description of the physical
environment (Table 1), examples from the included stroke units
based on the semi-structured observation and examples from the
planning and design documents were collected by the
first author.

[i] Behavioural mapping. While the patient’s activities and inter-
actions were systematically observed and recorded using behav-
ioural mapping [published elsewhere], the identity of the people

in the multi-professional team, that were present during the
observation were recorded, in addition to their location. The first
and last author and two research assistants, trained and guided
by a detailed manual in behavioural mapping procedures, per-
formed all observations. For the behavioural mapping, each
patient was observed over one weekday from 8 am. to 5 p.m.
Observations were recorded every 10 min on a previously defined
route in the stroke unit, which remained consistent throughout
the day. At each observation point, categories of physical activity
[e.g. sitting, walking], the people present [e.g. physicians, nurses,
family], and the location of the activity [e.g. bathroom, patient’s
room, corridor] were recorded. When observing the people pre-
sent, it was possible to note more than one member of the multi-
professional team.

[ii] Semi-structured observation. A semi-structured observation
guide inspired by Spradley [24] was applied. The first and last
author performed all the semi-structured observations. The guide
included the location where the observation was performed, the
design of the location, the description of the activity, who was
involved, and the utilities and structure of the room. To capture
the daily work of the multi-professional teams and their collabor-
ation in the included units, a wide range of regular team-based
activities were chosen for observations: stroke team meetings,
daily activities at different workstations, and rounds and care
planning meetings. The focus of the observations was on the
ways in which the physical environment was a facilitator of or a
barrier to the multi-professional team performing their activities.
The duration of the observations ranged from 0.5 to 1.5h. The
first and last authors and a research assistant performed the
observations. During the observations, field notes were taken. The
field notes were both a description and a reflection of the facilita-
tors and barriers in the physical environment, and the aim was to
make them as complete and detailed as possible [25,26].

Data analysis

To address the question (a) to what extent are the team members
working together during the day, we examined behavioural map-
ping data and counted the number of observations when more
than one team member was present together with the patient.



Table 2. Examples of units of meaning, codes, sub-categories and categories.
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Unit of meaning Codes

Sub-category Category

“A room in the room. Open and closed
to the patients. The workplace is
visibly placed in the middle of the
corridor. Patients and staff circulate
around the workstation.”

Easily accessible location.
Centrally located.

Workplaces are visible and accessible

Centrally located workplaces are
visible hubs during daily tasks.

Further, to address the question of the location of teamwork (b),
we also counted each episode and summary statistics are pre-
sented. Quantitative data in the form of behavioural mapping
were analysed using descriptive statistics in Microsoft Excel 2016,
and they are reported as the number of observations.

To address the question (c) how the physical environment
impacts the multi-professional teamwork, content analysis [27,28]
was used to analyse the field notes from the semi-structured
observations. In the analysis, the authors read through the field
notes several times to obtain an overall impression and then
started to select units of meaning for analysis. The next step in
the analysis was an initial coding, followed by the identification of
subcategories. The guiding research question for the coding was
How does the physical environment impact the multi-professional
team activities? The subcategories were then scrutinised by the
members of the research team to identify similarities and differen-
ces, which were then organised into overarching categories (Table
2). These categories were further improved, resulting in the final
three main categories. Discussions were held within the research
group to reach a consensus.

Ethical consideration

A Regional Ethical Review Board approved the study. All the par-
ticipants received verbal information on the study and gave
informed consent prior to each observation. The data collectors
were not employed by the participating units.

Results

The results are presented as the numbers of observations (Figure
2) and as descriptions of the activities observed from the field
notes (Table 3). The behavioural mapping was based on 2970
observations, and the field notes were based on 56 semi-struc-
tured observations. Three main categories appeared in the quali-
tative analyses: (i) the hub of the unit; (i) division of places; and
(iii) power imbalance.

Team members and locations of the multi-professional team in
the stroke units

Observations taken when parts of the team [two or more profes-
sions] and the patient were interacting were low overall (Figure
2). These meetings mostly occurred in the patients’ rooms. During
the majority of the observations, the most common team constel-
lation was a nurse and a nurse assistant collaborating in a meet-
ing with a patient. Few other constellations were observed.

The physical environment and teamwork

Main category 1: the hub of the unit
The observations showed that centrally located workplaces
were visible hubs in the middle of the corridors close to the

patients’ rooms. They could differ in design, were all small and
were often marked with different colours on the walls, pillars,
and floors. Workplaces were either open desks where staff kept
their documents or cubicles with space for 2-3 staff members.
The staff members who worked at these workplaces were
mostly nurses and nurse assistants. These workplaces signalled
openness (i.e. staff availability) yet provided privacy. The open
desks were accessible and clearly defined by different colours in
the corridor. In contrast, the physically open desks made it diffi-
cult for staff to maintain confidentiality. During the observa-
tions, patients often sat or walked around the workplaces. At
one unit (SU1), there was full transparency into the workstation,
in which all the documents on the tables and on the computer
screens were visible to patients and relatives. The staff had to
remember to log out of the computers and to avoid leaving
any documents at the desk. During the observations, it was also
noted that everything the staff talked about was audible in the
corridor and in nearby patient rooms. Sometimes, the physi-
cians and therapists [physiotherapists and occupational thera-
pists] passed by to report on patient’s health status. During the
observations, there were few signs of ongoing teamwork in
which the professionals were meeting and discussed the care in
the stroke units.

Another type of workplace was the secluded workplace, with
glass walls facing the corridor and with doors that could be
closed (SU2 and SU3). Sometimes these workplaces had frosted
glass, sometimes not. These workplaces enabled visibility, but
the staff could choose to close the door, thus providing confi-
dentiality. To facilitate planning and patient overviews [for all
the professionals in the team], there were visible patient over-
view notice boards on the walls. At all the observed workplaces,
these notice boards were visible to unauthorised persons
[patients, relatives and other temporary visitors]. These secluded
workplaces were used as rooms for the daily rounds but also for
larger team conferences with all the professionals in the team
present. During their use for the entire team’s meetings/confer-
ences, these rooms seemed too small. It was difficult for all the
team members to take part in the information exchange and the
conversation. The air quickly became bad, and then the doors
were opened, which in turn allowed people passing in the corri-
dor to overhear the conversation, causing an unintended lack of
confidentiality.

Main category 2: division of places

All the stroke units had a division of places, which meant that
different professions had separate rooms. None of the stroke
units had any places that were designed so that the entire
multi-professional team could be together during their daily
tasks. Instead, different workplaces were spread throughout the
entire stroke units. In all the included units, a nurse station was
located at one end of the corridor, and in the opposite end,
there were rooms for the physiotherapists or the physicians.
There were various spaces named as workplaces such as team
stations, open work desks, nurse stations, physician rooms, and
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60
50
40
30
20

10

ooeo

Bathroom

Number of observations

Patient’s Corridor

room

Therapy area

Patient
lounge

Physicians
room

Other (e.g.,
CT/MR/Echo)

Team member combinations

M Physician-Nurse*
PT, OT and ST

Family and staff

Nurse-Nurse assistants

W Nurses, Nurse assistants, PT, OT and ST

Family and PT, OT and ST

Figure 2. The multi-professional team at different locations. *Team member combinations. Total number of observations, n =2970. Physician-Nurse: a physician and
at least one nurse were present. Nurses-Nurse assistants: at least one nurse and one nurse assistant were present. PT, OT and ST: at least two of the PT, OT, and ST
were present. Nurse, Nurse Assistants, PT, OT and ST: a nurse or a nurse assistant plus at least one PT, OT, and ST were present. Family and Staff: a family member
was observed together with at least one of the following people: doctor, nurse, nurse assistant, PT, OT, and ST. Family and PT, OT and ST: a family member was

observed together with one or more of the following people: PT, OT, and ST.

Table 3. The physical environment and teamwork outlined as sub-categories, categories and main categories.

Sub-categories

Categories

Main categories
With quotations from the field notes.

Workplaces are visible and accessible.

Workplaces are part of the public space.

Workplaces are a central meeting place in
the department.

Full transparency at the open workplace.

Visible patient flow charts create shortcomings
in privacy.

Many different workspaces in the department.

The members of the team have different
workplaces.

Traditional space division according to professional
affiliation.

Open workplaces in the corridors are places for
nurses and nurse assistants to work.

Traditional nurse expeditions.

No physicians work in the team station.

The doctors control the computer with the medical
records.

Elongated tables create a visible chairperson.

One person controls the technique.

Small workplaces where not everyone sees
everything and everyone.

Difficult to communicate when the room is small
and cramped.

Conference rooms allow the team to work
undisturbed.

Individual meeting rooms reinforce good privacy
and allow the team to work undisturbed.

The conference rooms have technology, such as a
large screen where the records are visible, which
means that everyone in the team can participate.

during daily tasks.

in privacy.

clear hierarchy.

participation.

Centrally located workplaces are visible hubs

Physical open workplace creates shortcomings

Different professions in the team have

different physical workplaces.

The team station is a nurse station.

The conference rooms create a

Limited room with lack of communication.

The hub of the unit

“The place is in the centre of the rooms where care is
given. The staff come and go. The place is similar
to a hub in the daily activities. During the
morning, planning meetings are held at the
workplace. It is a work surface but has
shortcomings in privacy. Computers and
documents are visible to those who pass by.”

Division of places

“The workstation is located in the corridor with one
closed and one open part. Some insight from the
corridor. Marked as workstation, but the room is
the nurses’ workstation.”

Power imbalance

“Everyone is facing the computers. Disorganised
environment, with many documents, books and
loose papers. The nurse, the nurse assistant and
the therapists sit behind the doctors. The doctors
have their backs against the other members of the
team. When the doctors ask a question, they must
turn around. No environment that invites a
common communication on patient care.”

Private rooms and working techniques create

meeting and conference rooms. Even though a room was
named a team station, it was often a workplace for nurses and
nurse assistants for their documentation and administra-
tion work.

Nurses, physicians, physiotherapists and occupational thera-
pists all had individual rooms for their professions. In these rooms,
work such as documentation, other types of administration and

care planning were performed. It was only during the special
team meetings that the entire multi-professional team met and
planned the care for the patients. In two of the included stroke
units (SUT and SU3), these team rounds were held in special sem-
inar rooms with a table in the centre of the room. In one stroke
unit (SU2), all the team meetings were held in one of the work-
places in the corridor.



Main category 3: power imbalance

The observations showed that the design of the room could cre-
ate a power imbalance between members in the team and
between the team and the patient. Thus, the design appeared to
impact the multi-professional team and their cooperation during
team meetings and patient reviews. It appeared that the design
was significant when it came to how work was conducted and
how power was distributed. Meetings in small rooms (SU1) were
headed by the member of staff whose room it was, and it was
that person who determined what would be discussed, who could
talk and how long the meeting would run. Since the small rooms
were not intended for meetings, there were certain interruptions,
such as extra chairs having to be brought in. Furthermore, the
setting appeared to prevent the participation of all team mem-
bers: for example, physicians spoke with their backs towards team
members while accessing medical records, which was not condu-
cive to face-to-face discussions.

Some of the team meetings took place in specially designed
conference or seminar rooms (SU1 and SU3), which allowed all
members of the multi-professional team to gather around an oval
or rectangular table and have face-to-face communication. In add-
ition, rooms that were dedicated for team meetings made confi-
dentiality possible. The seminar rooms in SU1 and SU3 were
brightly coloured and had good lighting and ventilation: these
seemed to be conducive to discussion. Designating a room for
meetings enabled multi-professional teams to work without inter-
ruption, and the lack of visibility from the corridors was conducive
to teamwork.

When parts of the multi-professional team met patients during
care planning, these meetings were also held in different confer-
ence rooms/meeting rooms (SU1, SU2 and SU3), with a proper
table and chairs. During the care planning meetings, the patient
was acting as the chairperson. In these situations, everyone was
able to have eye contact with the patient.

Discussion

This study showed that the design of the physical environment
could have an impact on the multi-professional teamwork in a
stroke unit. The physical environment was not always designed
based on existing evidence about factors considered to facilitate
teamwork, e.g. a design that facilitates face-to-face communica-
tion and appropriate spaces to allow the members to work
together [4]. This observations of the physical environment and
the multi-professional teamwork should lead to careful consider-
ation, since the importance of multi-professional team-based care
and rehabilitation has been emphasised repeatedly in stroke
guidelines [3,10,22] and acts as unequivocal evidence of improved
outcomes [2,3,29]. Stroke teams are larger than many other
healthcare teams and include a wide range of professionals, such
as physicians, nurses, nurse assistants, and physio-occupational
and speech therapists, so coordination and effective collaboration
are important; however, this collaboration is reportedly difficult to
accomplish [29]. Therefore, it is important to continue careful
study of what it is in the environment that can contribute to
teamwork facilitation.

In the present study, despite the large number of observations,
situations in which two or more members of the multi-profes-
sional team working together with the patient present were rarely
observed. This result is worrying, because it is difficult to achieve
a coordinated care plan for the patient if the team does not make
a coherent assessment at the same time during the meeting with
the patient [3]. Ultimately, the involvement of patients in their
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own care can be jeopardised if all team members do not attend
the meeting. The relationship between professionals and patients
requires communication structures that encourage patients to
express their expectations, goals and preferences. At every patient
meeting, patients must be regarded as partners in the team and
be involved in the decision-making process about their care
[30-32]. A recent systematic review of the benefit of single versus
multi-bedroom design for persons with neurological disorders
such as stroke did not find strong evidence to support or to
refute single room design [33]. Based on the findings of our study
it may be the case that when the multi-professional team works
together with the patients, the single bedroom could be the best
physical environment to enhance patient participation since it
allows for a high level of confidentiality.

Most commonly, a nurse and nurse assistant were observed
together, and mostly in the patient’s room. This result is not sur-
prising because nurses and nurse assistants have traditionally
worked together bedside in care activities; they are also the larg-
est professional groups and they participate in patient care 24h a
day [10]. Another explanation might be an undefined meaning of
what teamwork should be in the units. Other research [11] has
shown that teamwork can suffer if there is a lack of clarity in
terms of work relationships and team interactions, especially if
the physical environment is not designed for team interaction.

This study shows the importance of the physical environment
when it comes to face-to-face communication. Often, team mem-
bers had to sit with their backs towards one another. In some
cases, the rooms were small, and their primary function seemed
to be as a workplace designed for 2-3 people. In a newly pub-
lished review [4], visual connectivity and the size of a space, such
as the presence of large rooms with space for all team members,
was shown to strengthen communication between the
team members.

We also found that centrally placed visible workplaces acted as
the hub of the unit. These hubs were placed in the middle of the
corridors and were designed for communication and for short
meetings with staff from the multi-professional team. The spatial
relationship of a centrally placed workstation near the patient
rooms has been shown to foster strong interactions and collab-
orative communication within the team [34]. Even if the hubs at
the observed units seemed to be good places for communication,
they were not appropriate for activities that required confidential-
ity. Open and visible workplaces can be important for facilitating
communication and interactions, but it is simultaneously essential
to secure confidentiality when sharing information about
the patients.

The results also showed that none of the included stroke units
had any space for members of the multi-professional team to
meet and work together as a team in a room that could be
closed with a door. We could also observe that the various profes-
sionals had their own workplaces, i.e. there was a clear division
between those different workplaces that appeared not to fully,
support multi-professional team activities. Earlier research [9]
showed that shared locations and professional proximity are
necessary factors for successful teamwork, and co-location can
render repeated engagement in sharing patient information and
in exploring different perspectives [9]. Furthermore, a physical
environment that is divided into different rooms for different pro-
fessions can make team communication poor and incomplete.
This finding is of particular importance since good communication
is fundamental for safe care [35] and thus central for increasing
patient safety [3]. For better communication, therefore, the phys-
ical environment should be designed to support communication,
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i.e. meeting rooms, e.g. being equipped with supporting technol-
ogy and common workplaces.

One important finding was the power imbalance in the phys-
ical environment. Sometimes, this power imbalance appeared to
be emphasised by the design and placement of furniture. In these
cases, the physical environment did not support team activities in
which all the members of the team could participate and contrib-
ute to the care and rehabilitation of the patient. Previous studies
have also indicated that the context in which a team meeting is
held is important for the balance of power [4,11]. Tyson et al. [11]
suggest that the physical environment and the ambient features
can promote communication and a balance of power in a room,
e.g. by using large seminar rooms with a table in the centre, a
large space for each team member, a whiteboard on the wall and
a large screen.

However, having professionals working in the same physical
environment does not automatically generate a team that will
cooperate [36]. One factor that impacts teamwork can be hierar-
chies in healthcare. In a recent study by Green et al. [37], factors
contributing to healthcare hierarchies included a person’s position
within a team, e.g. professional speciality, sex, personality [intro-
vert or extrovert], increased responsibility, orders within and
between professions, and professionalism [37]. The importance of
all these factors does not reduce the need to study the physical
environment as an important factor in understanding how teams
can work and communicate better. Rather, the physical environ-
ment can be part of the understanding of how the organisation
and the environment interact to support team activities rather
than hierarchies through a well-designed environment that pro-
motes equal conversations.

Strengths and limitations

The results of this study were built on qualitative and quantitative
data, with a large number of observations during full days, which
strengthens the study. The research design and data collection
was valuable because it provided the opportunity to address
questions about complex phenomena such as the physical envir-
onment [38]. Another strength was that the observations were
performed using a well-established method of behavioural map-
ping, and for the semi-structured observations, a predefined
observation guide was used. To minimise the risk of unsought
preconceptions, detailed field notes allowed us to reach a deeper
understanding of the context of our observations. Field notes
were valuable and prompted close observations of the environ-
ment and interactions. A limitation that should be acknowledged
is that for the unstructured observations, there might have been
informal meeting places for the team without the patient present
that were not observed. Another limitation is that the behaviour
mapping only provided a picture of who was with the patient in
the patient’s room. There may have been occasions when the
staff did work together - for example, outside the patient’s room,
either with or without the patient present.

Conclusion

The design of the physical environment can play a significant role
in multi-professional teamwork. The physical environment can
support the multi-professional team by reinforcing good commu-
nication and power distribution. This design may include a shared
workstation, allowing team members to meet and communicate
face to face. It is time to understand and incorporate existing evi-
dence regarding multi-professional teamwork into the design of

the physical environment of stroke units. Hence, the physical
environment should be incorporated into stroke guidelines as an
important component of stroke care.
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