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Abstract

Background: The impact of hospital building design on patients, families and nurses related to nursing care interactions is
not well understood. This study reports a pre–post intervention study to understand the effects of the move to a new
children’s hospital in Perth, Australia, on nurse workflow activities and on patient, family, and nurse experiences.
Methods: We used a pre–post explanatory sequential design involving observation of nurse work tasks; measurement of
the Practice Environment Scale and NurseWork Index; weekly surveys of nurse, patient and family experiences; and nurse
focus groups and interviews with patients and families. Survey data were analysed using linear regression; qualitative data
analysis used a thematic approach.
Results: Nurse time spent walking almost doubled (p < 0.001), from an estimated 10 min at T1 (pre-move) to around
20 min at T4 (12 months post-move), but there was no difference in nurse time providing patient care (p = 0.114). The
Practice Environment Scale and NurseWork Index showed significantly reduced scores for nursing foundations for quality
of care (adjusted mean difference �0.08, p = 0.016) and staffing and resource adequacy (adjusted mean difference �0.19,
p < 0.001).This fall was mirrored in nurse experience surveys with a reduction in mean scores from T1 to T3 (3 months
post-move) of�0.7 (p < 0.001) and from T1 to T4 of�0.4 (p = 0.002). Thematic analysis of qualitative data found that initial
challenges appeared to reduce over time. Nurses reported difficulties managing workflow in the new wards and feelings of
exhaustion at T3, but this changed to more positive accounts at T4. For patients and families there was a tension between
leaving the old and familiar, enjoying the light and space of the new and shared observations that nurses appeared to be
busier at T3. At T4, these experiences had changed to ‘being a family in hospital’ and confidence that a nurse was always
close by.
Conclusions: Both benefits and challenges of the new hospital design were encountered from the perspective of nurses,
patients, and families. Nurses spent double the time walking in the new environment, but time spent providing patient care
was unchanged. Over time, the initial practice challenges reduced as nurses adapted to working in the new environment.
Trial Registration: ACTRN12618000775213.
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Introduction

In 2018, a new children’s hospital opened in Perth, Western
Australia, which replaced an existing hospital founded in
1909. Planning of the new hospital began in 2008, at a time
when there was considerable uncertainty about how best to
design a children’s hospital in the context of increasing
recognition of patient rights, patient complexity and acuity,
as well as workforce challenges.1,2 Single-patient rooms
were advocated to meet patient preferences, facilitate patient
flow and social support, meet infection control guidelines,
and reduce medication and communication error.1–3

However, there was also recognition that single-patient
rooms could increase nurse workload while simultaneously
reducing nurse time spent with patients, negatively im-
pacting patient safety and nurse satisfaction,4 as well as
reducing patient visibility and social interaction for patients
and families.1

The design of the new children’s hospital was informed
by study findings of caregiver experience in single-room
wards of six adult hospitals in the USA2 and by evidence
that acuity-adaptable single rooms, good acoustics, natural
light, and nature views benefit patient healing and shorten
patient length of stay.3,5 Anticipated challenges for nurses to
deliver patient care in the larger floor space included fatigue,
stress,6 teamwork and communication difficulties, and less
ability to access support or help.7 Overall, there was an
expectation that moving into a new children’s hospital
would improve the care experience for children, families,
and nurses and promote patient safety.

In this paper, we report a pre–post intervention study to
understand the impact of the move to the new environment
type on nurse workflow activities and on patient, family, and
nurse experiences. Our study adds to an increasing evidence
base around the impacts of changes in the physical inpatient
environment and the role of building design for staff and
patient experience.8–10

Methods

Setting

The study was set in the old children’s hospital in Western
Australia (pre-move), which included a separately located
adolescent mental health unit, and the new children’s
hospital (2018, post-move). The new hospital had a 65%
increased area for inpatient wards, with the number of
adaptable single rooms increasing from 26% in the old
hospital to 75% in the new building. We selected three
inpatient areas for data collection, judged to be represen-
tative of paediatric inpatient services (surgical ward,
medical ward, and specialty oncology unit), and based on
staff interest in participating in the study. The design fea-
tures of the new hospital, which sought to optimise nurse

time at the patient bedside, are described in Online
Supplement S1-A. In brief, key features included max-
imising natural light and views from patient rooms; facil-
itating the visual line of sight between staff, work areas, and
patient rooms, and reducing excessive walking distance;
decentralised nurse stations; flexible and portable storage
units; automated dispensing machines (ADM) on each wing
to improve medication stock management and secure
storage and patient safety11; and digital hands-free com-
munication technology for staff.

Study design

We employed an explanatory sequential pre–post design12

using (i) observations of nurse work tasks; (ii) surveys of
nurses, inpatient children, and their families; and, informed
by survey findings, (iii) interviews with inpatient children
and their families and focus groups with nurses. The se-
quential nature of data collection and analysis supported
data integration or ‘mixing’.13 Study details are described in
the trial protocol.14

Oversight. The study was guided by the principles of health
care improvement and included a steering group comprising
two parents of children with chronic diseases who had
experienced multiple hospital admissions, three ward
clinical nurse managers, one pharmacist, and the hospital
information communication technology system adminis-
trator, as well as researchers. In addition, two consumer
advisory panels provided advice throughout the study.
These included children and young people who had inpa-
tient experience and parents with experiences of being in
hospital with their children. The study followed the
SQUIRE 2.0 Standards for QUality Improvement Reporting
Excellence.15

Data collection

Data were collected at three time points (Online Supplement
S1-B): pre-move T1 (November 2017–January 2018);
during the move T2 (June 2018); and post-move T3
(September 2018–November 2018) and T4 (May 2019–
September 2019).

Observation of nurse work tasks. We sought to capture time
and motion to document work tasks16 by observing reg-
istered nurses providing clinical care in one of the three
inpatient areas. Nurse work-tasks were documented on a
paper data-collection tool using the following categories:
direct care, indirect care, medication tasks, documentation,
communication, motion, interruptions, and time spent with
patient and families (Online Supplement S1-C).17 Regis-
tered nurses were trained in the method for time and motion
data collection and observed five registered nurses from
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each of the participating wards (n = 15). A convenience
sample of participants was selected based on being rostered
for direct patient care during the data collection periods and
who anticipated they would be working on the equivalent
ward in the new hospital in one year’s time. Data were
collected at points T1 and T4 and on the minute in maximum
blocks of 2 hours to avoid observer fatigue, with a total of
4 hours of data collection per participant.18,19 Inter-rater
reliability was assessed by double data collection for
40 min; it was above 90% for seven of eight nurse observers
(87% for one observer).18 Each data collection sheet scored
15min of data. Scores were tallied, summed, and entered into
the Research Electronic Data Capture (REDCap) database.

Practice Environment Nurse Work Index (PES-NWI). We used
the 30-item Practice Environment Work Index (PES-
NWI)20 to measure how nurse practice environments
contribute to improved outcomes for nurses and patients.21

PES-NWI items are worded to reflect domains at hospital
(e.g. ‘Nurses are involved in the internal governance of the
hospital’) and ward level (e.g. ‘Enough registered nurses to
provide quality patient care’).20 We opted for the original
PES-NWI over a version that had been adapted for Aus-
tralia,22 as it better reflected the management structure of the
children’s hospital. We adapted the instrument with minor
contextual wording changes (e.g. changing the term ‘head
nurse’ to ‘clinical nurse manager’; ‘who is a good manager
and leader’) (Online Supplement S1-D). The PES-NWI
contains five domains (subscales): nurse participation in
hospital affairs (HA); nursing foundations for quality of care
(FQ); nurse manager leadership, ability, and support of
nurses (NM); staffing and resource adequacy (SR); and
collegial nurse–physician relations (CR). Items are scored
on a four-point Likert scale, from 1 (strongly disagree) to 4
(strongly agree).21 The PES-NWI was distributed to all
nurses working at the old children’s hospital and the ado-
lescent mental health unit at T1 (n = 886) and all nurses
working in the new children’s hospital at T4 (n = 1000).
Nurse participants included enrolled nurses (ENs); regis-
tered nurses (RNs); clinical nurses (CNs) who are experi-
enced RNs; and senior registered nurses (SRNs) who are
clinical specialists and ward managers.

Nurse, child, and family experience surveys. We developed
three participant experience surveys: of registered nurses
providing clinical care in one of the three inpatient areas
(13 items); of children who were inpatients in in one of the
three inpatient areas during data collection (9 items); and of
inpatient children’s’ families (13 items) (Online Supplement
S1-E). All surveys were completed using the National
Paediatric Toolkit, an electronic survey tool designed to
engage children in patient experience feedback using in-
teractive features,23 and informed consent was sought prior
to survey completion (parent and child consent was

provided for child surveys). Items were scored on a 5-point
Likert-type scale, from 1 (I disagree a lot) to 5 (I agree a
lot). Survey data were collected by research assistants at
weekly intervals at points T1 (ten weeks), T3 (ten weeks),
and T4 (five weeks) for nurses. Child and family survey data
were collected at T1 (ten weeks), T3 (ten weeks), and T4
(nine weeks). While nurses might have been surveyed more
than once during data collection, the child and family
surveys captured responses from the cohort of inpatients
and their families at each time point.

Interviews and focus group discussions. We conducted inter-
views with children who were inpatient in one of the three
inpatient areas and their families at T3 and T4. Potential
interview participants were identified by ward managers if
they were physically well and they agreed to be contacted
by researchers.

Children who spoke English, had experience of being an
inpatient, had the cognitive ability to participate, were
considered to be well enough, and who were a minimum age
of eight years were invited to participate. Parents were
present with child participants or answered without the child
present at their discretion. All participants were purposively
recruited from the ward by the nurse researcher following
discussion with the ward clinical nurse managers or coor-
dinators. Interviews were conducted in patients’ single room
accommodation or a quiet consultation room using open-
ended semi-structured interview questions asking partici-
pating children and parents to share their views about the
new hospital environment (Online Supplement S1-F). In-
terviews were audio-recorded following consent; they
ranged from 20–40 min duration. Focus group discussions
(FGDs) included nurses working in any inpatient area. We
held four focus groups with a convenience sample of nurses
at T3 and T4. Participants of three focus groups were nurses
who worked on wards and one with ward clinical nurse
managers. At T3, all participants had worked at the old and
the new hospital. At T4, all participants worked at the new
hospital. Focus groups were scheduled during the regular
60 min allocated for professional development. An email
was sent to clinical nurse managers and staff development
nurses to inform nurses of the focus group dates. Exclusion
criteria of casual pool staff were stated in the email. Each
nurse gave informed and written consent to participate in the
research and completed a demographic survey.

Focus group discussions were guided by questions
about the new hospital environment; questions were semi-
structured and based on survey findings, to facilitate a
deeper understanding of the concepts identified (Online
Supplement S1-F). This approach allowed flexibility for
participants to elaborate further on issues pertinent to them,
as well as providing opportunity for the researcher to invite
deeper insights with the use of prompts. Focus group dis-
cussions and interviews were audio-recorded.
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Analysis

Observation of nurse work tasks. Comparison of data on
observation of nurse work tasks between T1 and T4 used
percentage of total time (minutes) for each task divided by
the total in a two-hour time period. In one case, only
225 min were recorded pre-move, and the percentage was
adjusted for this case. A linear mixed model for each task
category was used to determine change from pre to post with
ward and domain entered as a random effect.

Practice Environment Nurse Work Index (PES-NWI). We cal-
culated mean scores for each item of the PES-NWI, as well
as subscale and composite scores. Differences between
T1 and T4 were compared using linear regression with time
entered as a covariate. We adjusted for potential con-
founders: part-time/fulltime work, experience (years), and
gender. For subscale models with a significant p-value (p <
0.05) for time, we further examined the scores by nurse
category. An interaction term of nursing category and time
was entered in the model. Contrasts were calculated post-
move (T4) minus pre-move (T1) with a negative score
representing a decrease in the PES-NWI. Contrasts are
presented for both the unadjusted and adjusted analysis
along with their corresponding 95% confidence intervals
and p-values.

Nurse, child, and family experience surveys. Survey data were
analysed using linear regression with T1 used as the ref-
erence category. Mean changes in scores (along with their
corresponding 95% confidence intervals) were calculated
from T1 to T3 and T1 to T4 for each of the surveys mean
sum total scores. All statistical analyses were performed
using Stata 16.1.24

Interviews and focus group discussions. Audio recordings were
transcribed verbatim, and two researchers checked tran-
script accuracy. Data were de-identified and imported into
NVivo18© data analysis software, and two researchers in-
dependently analysed data and generated codes using
thematic analysis.25 Initial codes were based on features
identified in the raw data using inductive (at T3) and de-
ductive approaches (T4).26 The researchers’ interpretation
of findings from nurse focus groups at T3 was presented
during a series of nurse participant workshops to sub-
stantiate issues raised and recommendations made by nurses
during the focus groups.

Ethics approval

The study protocol was prospectively registered14 and re-
ceived ethical approval from the Child andAdolescent Health
Service Human Research Ethics Committee (RGS 0567).

Results

Observation of nurse work tasks

We collected a total of 59.6 hours of data before the
move (T1; n = 15) and 64.0 h 1 year after the move (T4,
n = 16). Nurses’ mean time spent with patients fell from
47.6 h (standard deviation 12.3 h) at T1 to 40.8 h (SD
12.4) at T4, but this difference was not statistically
significant (Table 1). Time spent walking almost dou-
bled, from an estimated 10 min at T1 to around 20 min
at T4. Time spent documenting significantly fell, as did
time spent undertaking ward activities and indirect care
activities, including supervision of others, while time
communicating with other staff increased. There was no
significant change in time spent conducting direct care
activities.

Practice Environment Nurse Work Index (PES-NWI)

The PES-NWI was completed by 452 nurses at T1 (51%
response rate) and 360 nurses at T4 (36%). There was a
significantly reduced score from T1 to T4 in nursing
foundations for the quality of care subscale (adjusted mean
difference �0.08, p = 0.016) and the staffing and resource
adequacy subscale (adjusted mean difference �0.19, p <
0.001). Further examination of these subscales by nursing
category indicated significant reduction in the registered
nurses group responses (p = 0.004 and p < 0.001, re-
spectively) (Table 2)

Nurse, child, and family experience surveys

A total of 378 nurses responded to the nurse experience
survey (T1 n = 154, T2 n = 146, and T4 n = 78). Nurse
survey scores decreased from T1 to subsequent time points
with a mean change of �0.7 (95%CI: �0.9 to �0.5, p =
0.001) from T1 to T3 and –0.4 (95%CI: �0.6 to �0.1, p =
0.002) from T1 to T4. Nurses’ preference for single patient
rooms increased over time while staffing and time to pro-
vide patient care were considered to be inadequate (Online
Supplement S1-G).

A total of 399 children responded to the child experience
survey (T1 n = 139, T3 n = 147, and T4 n = 113) and
452 families to the family experience survey (T1 n = 156,
T3 n = 165, and T4 n = 131). Families reported increased
scores from pre-move to post-move, with a mean change
score of 0.4 (95% CI: 0.3 to 0.5, p < 0.001) from T1 to
T3 and an increase of 0.3 (95%CI: 0.2 to 0.5, p < 0.001)
from T1 to T4. Individual item responses showed families’
preferences for space, privacy, and quiet in single rooms
(Online Supplement S1-H). There were no differences over
time for child survey scores (Online Supplement S1-I).
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Nurse focus group discussions

FGDs at T3 involved 32 nurses (31 females and 1male, with
a median experience of 10 years) with 9, 8, 9, and 5 par-
ticipants, and FGDs at T4 involved 30 nurses (28 females
and 2 males, with a median experience of 11 years) with 9,
8, 6, and 7 participants. We identified four key themes that
provided further explanation for the decrease in nurse

staffing and resource adequacy reported above. These were
adapting to ward design and managing workflow that were
closely related to nurse experience of reduced visibility and
interlinked with care and responsibility and technological
communication. Table 3 provides a summary overview of
identified themes with example quotes for illustration.

Adapting to ward design.Nurses liked the natural light and
views in the new hospital, although at T3 and T4 many also

Table 1. Observation of nurse work tasks pre-move (T1) and 12 months post-move (T4).

Area T1 % mean (SD) T4 % mean (SD) Change score (95% CI) p-Value

Nurse time spent with the patient 47.6 (12.3) 40.8 (12.4) �6.8 (�15.2, 1.6) 0.114
Motion (walking time) 4.3 (3.1) 8.4 (2.8) 4.2 (2.3, 6.1) <0.001
Documentation 13.4 (5.7) 9.2 (5.1) �4.4 (�7.5, �1.3) 0.005
Medication 13.8 (5.8) 15.1 (7.8) 1.0 (�2.3, 4.4) 0.543
Communication 14.3 (5.6) 20.0 (5.6) 5.8 (2.2, 9.4) 0.002
Ward activities 8.7 (4.4) 4.7 (3.9) �4.0 (�6.8, �1.1) 0.006
Direct care 34.6 (11.7) 32.8 (11.9) �1.7 (�8.7, 5.2) 0.628
Indirect care 11.3 (4.5) 8.2 (3.0) �3.1 (�5.7, �0.5) 0.019

Table 2. Practice environment scale and nurse work index (PESNWI) scores pre-move (T1) and 12 months post-move (T4).

Pre-move (T1) Post-move (T2) Unadjusted Adjusteda

n Mean (SD) n Mean (SD)
Mean difference: post–pre
(95% CI)

p
value

Mean difference: post–pre
(95% CI) p-Value

All nurses
Nurse participation in
hospital affairs

383 2.49 (0.50) 296 2.49 (0.53) 0.01 (�0.07, 0.08) 0.890 0.00 (�0.08, 0.08) 0.935

Nursing foundations
for quality of care

396 2.97 (0.41) 308 2.89 (0.43) �0.09 (�0.15, �0.03) 0.005 �0.08 (�0.14, �0.01) 0.016

Nurse manager
leadership, ability,
and support of
nurses

423 2.88 (0.60) 329 2.81 (0.63) �0.07 (�0.16, 0.02) 0.130 �0.05 (�0.13, 0.04) 0.294

Staffing and resource
adequacy

432 2.64 (0.60) 338 2.45 (0.62) �0.19 (�0.28, �0.11) <0.001 �0.19 (�0.28, �0.10) <0.001

Collegial nurse–
physician relations

435 3.04 (0.55) 341 3.04 (0.56) 0.00 (�0.07, 0.08) 0.909 0.02 (�0.07, 0.10) 0.706

Composite 343 2.79 (0.42) 257 2.74 (0.45) �0.05 (�0.12, 0.02) 0.144 0.04 (�0.11, 0.03) 0.285
Nursing foundations for quality of care, by nursing type
Enrolled nurse 27 2.90 (0.53) 20 3.02 (0.42) 0.12 (�0.13, 0.36) 0.339 0.18 (�0.09, 0.44) 0.202
Registered nurse 233 3.01 (0.40) 166 2.90 (0.45) �0.11 (�0.20, �0.03) 0.008 �0.12 (�0.21, �0.04) 0.004
Clinical nurse 102 2.92 (0.41) 84 2.81 (0.42) �0.11 (�0.23, 0.02) 0.092 �0.07 (�0.19, 0.05) 0.253
Senior registered
nurse

34 2.95 (0.44) 38 2.92 (0.36) �0.04 (�0.24, 0.16) 0.696 �0.01 (�0.20, 0.19) 0.943

Staffing and resource adequacy, by nursing type
Enrolled nurse 28 2.71 (0.67) 19 2.78 (0.70) 0.06 (�0.29, 0.41) 0.729 0.11 (�0.27, 0.50) 0.557
Registered nurse 252 2.72 (0.57) 191 2.45 (0.64) �0.27 (�0.38, �0.16) <0.001 �0.28 (�0.39, �0.16) <0.001
Clinical nurse 115 2.48 (0.64) 89 2.35 (0.61) �0.13 (�0.30, 0.04) 0.125 �0.12 (�0.29, 0.04) 0.151
Senior registered
nurse

37 2.54 (0.48) 39 2.48 (0.50) �0.06 (�0.33, 0.21) 0.665 �0.03 (�0.31, 0.24) 0.821

aAdjusted for nursing experience (years), part-time/full-time, gender.
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Table 3. Nurse focus groups and patient and family interview themes and exemplars.

Positive comment Negative comment

Nurse focus groups
Adapting to ward design
Natural light T3: And the sunlight actually in the rooms is

really good (N2.4)
T4: It’s a nicer feel when you come onto the

ward. Like it’s brighter, you’ve got
windows looking out at (botanic garden)
(N3.7)

V-shape T3: But the worst bit for us, we can’t see
each other anymore. We used to have
a big connection between our (ward)
areas which was important for flow
and for support, now you’re very
isolated (N1.6)

T4: It feels very separate. . . you
sometimes aren’t aware that the other
wing may really be struggling whereas
your wing isn’t as busy (N3.1)

Single rooms T3: Good rest and.. more settled at night
(N2.7). Single rooms are great … for
private conversations (N3.7)

T4: For parents and children it’s a much
better facility. . . it’s a lot more quiet
(N3.2). It’s . . . better with infection control
and less pressure for us to manage the beds
(N4.2)

Single rooms T3: It’s really difficult to sort of just
eyeball anyone (N1.4). [Families] can’t
see their nurse and don’t know what
you’re doing or if you’re busy . . .
sometimes they get annoyed (N3.3)

T4: Their experience of you ends when
you exit and then only starts again
when you return. They don’t see you
running backwards and forwards to
your four other patients (N4.1)

Managing workflow
The design is good
for parents

T4: I do like single rooms for the parents,
there’s a lot less complaints . . . And I would
probably take that over the walking (N3.7)

Distance walked
Time with patients

T3: It’s actually a lot, ‘cause of the space,
distance walking we’ve got even less
time to spend with patients (N3.5)

T4: A lot more walking. And that’s like
tiring on nurses. . . taking away from
the patients (N3.7)

Equipment T3: Having monitors in each of the patient’s
rooms. It’s great (N1.7)

T4: Equipment-wise we’re very fortunate
(N3.1)

Pantry and central
storeroom

T3: It’s like going to your next door
neighbour’s house just to get
something out of the storeroom
(N2.2)

T4: It’s quite a walk (N4.3)
Staffing – adjusting
over time

T4: We’ve actually implemented a new model
of care which is two extra nurses per shift
(N1.7). I definitely feel like we have come a
long way (N2.3)

Staffing T4: How could I fix that…? I’d just give
myself an extra staff member (N2.6)

You don’t have the same capacity to
educate and support junior nurses.
You’re more isolated and so [the
required] resources for support of
staff goes up (N1.1)

Adjusting to the
new work
environment

T4: It takes a little bit of work but you do
adjust to the actual working environment . .
. we support each other a little bit more
(N4.6)

We have just learnt to be a bit more like
adaptable but I don’t think things have
actually gotten easier at all (N2.6)

Adjusting to the new
work environment

T3: You know it’s going to be better,
whereas I think from my personal
experience I’m more exhausted now
than I was at [old hospital] . . . But the
facilities are beautiful and it’s a lovely
hospital to be in (N1.8)

T4: [Graduate nurses are] more isolated
because no one’s as visible and I think
it’s harder for [them] to access
someone (N3.6)

(continued)
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described reduced visibility and feeling isolated from col-
leagues in the ‘V’-shaped ward design of the new hospital, and
the experience of increased walking persisted. Despite these
concerns, nurses preferred single rooms, saying they thought
that patients and families were happier: ‘It takes a little bit of
work but you do adjust to the actual working environment …
we support each other a little bit more’ (Nurse 4.6).

Managing workflow related to single rooms in the new
hospital in comparison to the shared patient rooms in the old
hospital. The remote location of the ward pantry and central
storeroom in the corridor (shared between two adjoining

wards) led to increased walking and concern that this de-
tracted from providing patient care. One nurse who was
allocated patients across both ends of the ‘V’-shaped wings
described feeling ‘split amongst two’ (Nurse 4.1). At T3, the
cumulative impact of managing workflow during this time
of adjustment was described by some as feeling exhausted
(Nurse 4.5), and we’ve just been keeping heads above
water’ (Nurse 2.3). Most of the challenges described at
T3 were no longer evident at T4 where managing workload
was described positively with nurses feeling more familiar,
having adapted to the new environment and technological

Table 3. (continued)

Positive comment Negative comment

Care and responsibility
Automated
medication
dispensing
system

T3: [The ADM] tells me exactly where
everything is (N3.9)

T4: You can go back and look what actually
people have given, when they have given it
(N3.1)

Responsible for care T3: It’s like we’re always short staffed
(N2.3)

T4: Visibility’s a problem. You can’t just
do a quick visual check on [others] like
you would in a (shared ward) (4.3)

Technological communication
Hands-free
communication

T3: [Hands free communication] has
improved communication (N2.3)

T4: Thank goodness for [hands free
communication] [context of visibility]
(N2.4 )

Hands-free
communication

T3: It doesn’t understand me (N3.5)
T4: I hate it… It doesn’t get my accent…
(N2.1)

Child and family interviews

Being a family in the physical new environment of the new hospital
Light and views T3: It’s brighter, it’s cleaner (P3)

T4: Nice views (C3)
T4: I like the new design (P2)

Nurses are stressed T3: [Nurses have] got a lot on their hands
and they’re under pressure and I don’t
think that can be acceptable (P3)

T4: [Nurses] will always make sure that
the kids are looked after first before
anything else. . . like they’ll forgo breaks
which is rough because . . . they need
breaks (P1)

Single room T3: It’s better ‘cause you get your own space
and you don’t have to deal with other
people (C2). There’s a [parent] bed (P2)

T4: It’s a lot better because we have more
privacy and we can do more stuff (C3).
Having the privacy and quietness (P4)

Single room T3: The only good thing about the rooms
where it’s like four (beds), you got to
meet new parents (P1)

T4: In the long term [it would be good] to
turn [the single parent bed] into like a
futon [double bed] so it would fold out
so then [both] mum and dad could stay
[so the family be able to stay together]
(P1)

Leaving the old and familiar
Loves the new
hospital

T3: Everyone’s a lot more brighter . . . I think
[nurses are] just more happier with the
environment so they’re more happier
themselves (C6)

Misses the old
hospital

T3: The old hospital was kind of like my
second home, so this is just very new
and it feels weird (C2). [The old
hospital] was very much like going to
your old grannie’s house and a little bit
comforting (P3)

Note. N = nurse, C = child, P = parent. Participant codes at T3 and T4 are not matched.
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systems, and improved staff to patient ratios in some wards.
At T4, the experience of reduced visibility was increased
when new nurses joined the ward and a perception of being
less able to support them in the single-room environment.

Care and responsibility. At T3, medication rooms were
mostly viewed positively as being well-stocked, quiet
spaces, free from distraction that supported medication
safety although one nurse noted how being distraction-free
could be a negative ‘when in the med [medication] room,
you’re locked away, you can’t hear anything and you’re in
there . . . and you can’t see the screens anymore, you can’t
see the lights’ (Nurse 1). Reduced visibility of patients in
single rooms contributed to nurses’ perceptions of being
short staffed at T3. At T4, the provision of extra nurses had
supported the adjustment for some nurses: ‘I … feel like we
have come a long way’ (Nurse 2.3).

Communication. Similarly at T3, adjusting to new
communication systems was reported to be challenging.
Computer systems and hands-free facilities were associated
with a number of barriers, leading to less time available to
provide patient care. Over time more benefits were iden-
tified, including the ability to send text messages. At T4,
positive experiences included how the technology sup-
ported safe and timely administration of medications, and
most nurses agreed that their workflow was facilitated by
the hands-free communication technology: ‘It’s like the
problem was the [increased] space and [hands free com-
munication] fixed that problem’ (Nurse 2.6).

Patient and family interviews

We conducted interviews with three children at T3, three
different children at T4, five families at T3 (five mothers and
one grandmother), and four different families at T4 (four
mothers; children). Our analysis identified two themes:
being a family in the physical environment of the new
hospital and leaving the old and familiar. Patients and
families shared positive views and experiences about the
light bright spacious physical environment (Table 3). This
included the comfort of rooming in, privacy, views, and
quietness: ‘Its better cause you get your own space’ (Child
1). Other positive aspects of the physical ward design in-
cluded functioning and easily accessible lifts, restaurants,
parent lounges, and nice views. At T3, an identified sense of
leaving the old was consistent with many affectionate re-
flections of familiarity, with the old hospital described as
being ‘like a second home’ by some. Also, at T3, families
observed that nurses appeared to be working in a more
pressured environment and were less visible to them:

Because a lot of the time … you look and there’s often not
anyone [visible]. But for some reason that never seemed to
happen at [the old hospital], the people always seemed to be on
the ward. (Parent 3)

The theme leaving the old was no longer evident at T4.
Families spoke positively about the physical design of
wards, including privacy and space for the family to be
together. Child 3 spoke of many ‘interesting things around
the hospital’ including dedicated play space. Families de-
scribed that warm connections with many of the same
nurses had continued in the new hospital environment but
were different in some ways: ‘like that mad dance minute is
a fantastic idea. . .to see the nurses dancing and you know
the staff are getting amongst it, the kids just radiate from
that as well’ (Parent 4). There was a sense of confidence at
T4 that the nurse was seen to be ‘never far away’ (Parent 2).

Discussion

The new children’s hospital in Perth, Australia, was built
with mainly acuity-adaptable single rooms, designed to
promote natural light and views and optimise nurse time to
provide patient care. Previous studies documented the
benefits of (privacy) and challenges to (isolation, decreased
visibility, and surveillance) patient single rooms from the
perspective of adult patients, their families, and staff,5,8,9

along with greater staff and family satisfaction in a new
children’s hospital.10 We found that children, families, and
nurses all enjoyed the new children’s hospital, in particular
the natural light and views. Families and children appre-
ciated the privacy of single rooms that enabled them to be
together as a family, which had been lacking in the old
building. This is especially important in the paediatric
context, where the immediate family includes the patient,
their parents, and their siblings.

Nurses recognised single room benefits for children and
families, and families reported an improved experience
although children did not report a difference in their ex-
perience of care after the move. Nurses reported how using
the new automated dispensing machine (ADM) supported
them to provide safe and accountable patient care without
taking additional time. Similar observations were docu-
mented in another recent Australian study of a new adult
hospital.27 At the same time, walking distances by staff
significantly increased, a finding also reported by Maben
et al.9 of the move to a new adult hospital building with
single rooms in England. However, we did not find sig-
nificant differences in the time nurses spent with patients.
This suggests that the design strategies to optimise nurse
time in direct patient care may have been effective. Yet,
others have suggested that interpretation is more complex
than the spatial layout and needs to take into account in-
dividual nurse behaviours as well as experience level.28

Similar to Maben et al.9 reporting in an adult setting,
parents and children valued privacy afforded by single
rooms that enabled them to be together as a family unit, but
they also experienced isolation. Nurses acknowledged and
appreciated that families preferred single rooms, yet sensed
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rising expectations by families, in part because nurses
were now less visible, an issue also reported by
others.8,9,29 Reduced visibility of patients has been linked
to nurses perceiving inadequate resources and experi-
encing a lack of control over their practice.4 The nursing
gaze framework describes the complex process by which
nurses assess patient needs against a background of what
they consider to be normal in the context of the patient’s
condition and the work environment.30 This gaze guides
the setting of work priorities and supporting others.8 Less
experienced nurses learn this gaze and learn to prioritise
care, through their interactions with and role modelling by
experienced nurses.8 The challenge of supervising other
nurses in single room environments has been reported by
others7 and includes concern over loss of surveillance of
patients.8, 9 A year after moving to the new children’s
hospital, many nurses had adapted their work practices
and spoke of their increased capacity to support others
overall. Working in the reduced visibility environment,
once they became familiar using technology, nurses es-
pecially valued the digital hands-free communication
technology.

Strengths and limitations

Study strengths were the multiple methods and data sources
used to understand the impact of the new physical work
environment on time spent by nurses in patient care and
patient, family, and nurse experiences. Stakeholders, or
knowledge users, including consumer and community in-
volvement throughout the study ensured that the study
measured outcomes that were of importance to nurses,
children, and families. Other benefits included interpretation
through knowledge users’ lens and contribution to dis-
semination of findings.

A limitation of this study design was that there was no
control group or data collected from another hospital. It is
therefore not certain that all experiences and results can be
attributed to the new hospital design and layout or instead
the experience of moving to a new hospital itself. Other
study limitations included collection of observation of nurse
work task data on the minute using a pen and paper format.
Using a manual method of data collection meant that in-
terruptions were not adequately captured. Maben et al.5, 9

and Westbrook et al.17 reported the use of an automated
hand-held computer device for data capture over the whole
minute to enable identification of interruptions. Several
other limitations are acknowledged. We used the validated
PES-NWI instrument and although some items may have

been too generic for our specific purpose, we found sig-
nificant decreases in the Staffing and Resource (SR) ade-
quacy subscale over two time points. We also utilised the SR
subscale in the nurse experience surveys and similarly
found nurses reported significant decreases in staffing and
resource adequacy after moving to the new work envi-
ronment. These findings support the utility of the PES-NWI
and the SR subscale for this study. The data for the PES-
NWI were collected anonymously, and it is likely that some
of the same participants completed the PES-NWI for
T1 and T4.

The nurse experience surveys items we developed to
assess the experience of single-patient rooms will require
further refinement before being reused. The sample sizes
for the observation of nurse work tasks and experience
surveys were small as were the samples sizes for parent and
child interviews. No fathers were interviewed. At T4, there
were insufficient eligible child participants to be able to
confirm data saturation, limiting the generalisability of our
findings. At T4, the five-week (instead of ten-week) data
collection period for the nurse survey is both a limitation
and supports other findings of nurse fatigue. Nurses who
had repeatedly responded to weekly surveys had become
fatigued by heavy workloads experienced during the local
respiratory infection season, and in recognition of the
situation being experienced by nurses at that time, data
collection was ceased early to avoid research burden. We
recommend consideration be given to using other meth-
odologies to capture data rather than repeatedly survey
clinical staff.

Conclusion

The new children’s hospital design incorporates a larger
floor area, ‘V’-shape ward design, mainly single-patient
rooms and architectural features to maximise natural light,
quietness, and views of nature. Our evaluation revealed
benefits and challenges. Although there was no significant
change in nurses’ time with patients and their families,
nurses felt they spent less time providing patient care and
their workload had increased. Over time, nurses had fam-
iliarised and adapted their work practices to the new en-
vironment. Patients and families were positive about the
new environment but also recognised the negative effects
for nurses. The complexities identified in this study can be
used to assist new hospital design planners to consider
potential impacts on nurse experience as well as nurse
workflow.
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