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existing communication sys
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Objectives:  To measure the frequency and content of electronic handover 
before and after implementation of the Blue BARRWUE handover system, and 
to measure its effect on patient safety and hospital efficiency over weekends.

Design, setting and participants:  Point-prevalence study comparing outcomes 
for general medical inpatients present over weekends before implementation 
(1 May 2008 to 30 April 2009) and after implementation (1 May 2009 to 
30 April 2010) of the Blue BARRWUE handover system at Geelong Hospital.

Intervention:  Implementation of the Blue BARRWUE handover system and 
its components (updated working diagnosis, background, alerts, resuscitation 
status, requests, who to do what and when, updates and executable discharge 
plan).

Main outcome measures:  Presence of any written handover notes or updated 
working diagnoses in the BOSSnet clinical information system, content of 
handover notes, frequency of weekend discharges and medical emergency 
team (MET) calls before and after implementation.

Results:  In the 12 months before implementation of the Blue BARRWUE 
handover system, 976 patients (47.98%) had a handover note in BOSSnet, 
versus 1646 patients (95.09%) in the 12 months after implementation 
(P < 0.001; rate ratio [RR], 20.75; 95% CI, 16.33–26.44). Before implementation, 
289 patients (14.21%) were discharged over weekends, versus 353 patients 
(20.39%) after implementation, (P < 0.001; RR, 1.44; 95% CI, 1.25–1.65). 
MET calls were made for 152 general medical patients before implementation 
(7.47%), versus 95 general medical patients (5.49%) after implementation 
(P = 0.01; RR, 0.73; 95% CI, 0.57–0.94).

Conclusions:  The Blue BARRWUE system has sustainably improved written 
handover in our organisation and was associated with improvement in both 
patient safety and hospital efficiency.

Abstract
lth
tha
tan

only limite
A
 ough it is widely accepted

t good handover is impor-
t for patient safety, there is
d evidence that improved

handover can lead to reduced patient
risk.1,2

Written handover transmits infor-
mation more reliably than informal
communication, especially in con-
junction with a verbal component.3

Before this initiative, written weekend
handover in general medicine at Bar-
won Health was variable in content
and non-standardised, and informa-
tion was located in a variety of places.
Such non-standardised handovers
usually only comprised clinical sum-
maries. We felt this was both a risk to
our patients and inefficient for the
organisation. It was difficult to ensure
that key clinical messages were trans-
mitted across multiple shifts of cover-
ing doctors. There was constant
pressure for patients to be discharged
on weekends, and this was difficult to
organise unless instructions could be
conveyed to the doctors covering the
weekend shifts.

We sought to improve our doctor-
to-doctor weekend shift handovers
through a system where handover
components could be entered elec-
tronically. We were aware of other
systems such as SBAR (situation–
background–assessment–recom-
mendation), ISBAR (identify–situa-
t ion –b ack g rou n d–as se ss me n t–
request) and ISoBAR (identify–situa-
t ion–observations–background–
agreed plan–read back), but felt these
were better for direct person-to-per-
son communication of time-critical
information requiring immediate
action or escalation.4-6 We required a

ritten
mem-
 (over
t and
these
tems
ts we

required,4,5,7,8 so we set out to
develop our own.

Barwon Health is the largest
regional health care provider in Victo-
ria, caring for a catchment of about
500 000 people. Its acute site is the
Geelong Hospital, which comprises
406 beds, including 69 beds allocated
to five general medical units. During
the week, each unit is staffed by an
intern, a medical registrar and a con-
sultant physician, who participate in a
roster to receive all general medical
patient admissions and cover each
other on weekends. On the weekend,
one registrar and one intern cover all
new admissions and inpatients for all
five units. The average number of
general medical patients admitted per
day is 11.

Barwon Health is committed to
patient safety. A medical emergency
team (MET) system was introduced in
2003 to identify patients with a deteri-
orating condition using standard crite-
ria, and to prevent adverse events.9-11

Since 2007, the MET call rate has been
stabilising at about 60 calls per 1000

admissions across Barwon Health,
which is consistent with the rate of
emergency calls expected in a mature
established system,12-15 although the
number of MET calls in general medi-
cine had been increasing up to the
time of this study. The intensive care
registrar enters the details of all MET
calls into SLIC, a locally developed
comprehensive clinical information
and data collection system for the
intensive care unit.

Barwon Health uses the BOSSnet
clinical information system (Core
Medical Solutions). This allows doc-
tors to create customisable lists of
their patients, provides access to
pathology and imaging results, and
contains an electronic medical record
comprising scanned documents from
previous admissions, outpatient notes
and correspondence.

Useful  handover information
already in BOSSnet includes: patient
name, date of birth, unique identifier,
admission date, unit and specialist,
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working diagnosis and a free-text box
for handover notes.

Covering doctors print patient lists
including the above information and
recent test results at the start of a shift
and access information electronically
through the day as required.

This study had two major aims:
first, to measure the frequency and
content of written electronic handover
in BOSSnet on Friday evenings before
and after implementation of the new
handover system for general medical
inpatients; and second, to measure
the effect of the new handover system
on patient safety and hospital effi-
ciency over weekends.

Methods

Development and implementation 
of the handover process

In April 2009, we held a brainstorm-
ing session with around 15 general
medical interns, registrars and a phy-
sician. The session was focused on the
components and order of the hand-
over as well as a discussion on why
doctors handed over certain patients
and what messages they were trying
to convey. The components of the
handover were placed in an order that
corresponded to the way that the
handover was structured by experi-
enced doctors at our institution. The
acronym “Blue BARRWUE” was cre-
ated from the initials of the compo-
nents and a mascot was developed.
Reminders about handover were put
in place, including automatic paging

on Fridays at 12 pm. Combined lists of
inpatients belonging to all five general
medical units (shared views) were
developed to be printed by covering
doctors at the beginning of their shift.
Teams were encouraged to update
their handovers daily as a shared
responsibility between intern and reg-
istrar (Box 1). This task took about 5–
10 minutes at the end of each day.
Particular emphasis was placed on
Friday handovers to ensure that plans
were in place for the weekend for
covering doctors to act on. Electronic
reports were developed to monitor
completion rates. Posters about the
new handover system were displayed
on the medical wards. New doctors
received training in using the system
alongside ISBAR. In addition, nurses
on the medical wards began printing
and reading the handovers to help
them plan for weekends.

The components of the Blue 
BARRWUE system

“Blue” updated working diagnosis:
When the working diagnosis is
updated in BOSSnet to make it accu-
rate, its colour changes to blue. Updat-
ing the working diagnosis was
considered the first step in a reliable
handover. A working diagnosis had
always been entered in BOSSnet in the
emergency department, but sometimes
this was only the preliminary diagnosis.
Background (to the working diagnosis):
This includes a summary of the pre-
senting history, social situation, other
active problems, examination find-
ings, investigation results, procedures

and management plan. In the past,
summaries in BOSSnet would often
become too long and outdated. How-
ever, when performing a verbal
handover, experienced doctors would
usually edit the outdated information
and summarise the patient’s back-
ground in a couple of lines.

To replicate this, we encouraged the
teams to treat the summary like a
“haiku” that elegantly summarised
the patient in three lines in combina-
tion with the updated working diag-
nosis. We strongly encouraged doctors
to delete and update outdated infor-
mation (which is stored in the back-
ground for medicolegal purposes).
Alerts: Conceptually, when a doctor
handed over a patient, it was often to
alert the covering doctor(s) to some-
thing, eg, “UNSTABLE”. These alerts
are capitalised to make them stand
out in the handover note.
Resuscitation status: Covering doctors
considered resuscitation status critical,
particularly when asked to review
patients in an unstable condition.
Requests: These are what the doctor
doing the handover is asking the cov-
ering doctor to do (eg, check results,
monitor fluid status).
Who to do what and when: We felt it
was important for interns and regis-
trars to share a single handover to
prevent their handovers diverging.
Thus, stating “who” is to do the
requests and “when” was necessary to
divide tasks in a combined handover.
Updates: The handover note is
updated over the course of the week-

1 Computer screen image showing the interface for entering the handover information in the BOSSnet clinical handover system 
(mock patient data)
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end. This is useful for hand-on to the
next shift and hand-back after the
weekend.
Executable discharge plan: This
includes criteria for discharge, who is
to see the patient and discharge him or
her, information about the discharge
prescription and a follow-up plan.

Audit process

The study was performed as a quality
improvement project and designed
and implemented over a short period
of time. Because of this, we required
measures for which existing data were
available.

All general medical inpatients at
7 pm on Friday evenings were
included in the audit with the follow-
ing exceptions: patients who were
admitted on the days of the audit (as
many of these were still in the process
of being admitted at 7 pm and did not
have a handover note recorded yet),
patients under the care of private con-
sultants and patients in the intensive
care unit (as different handover sys-
tems were used for these patients).

Working diagnoses and handover
notes for patients were extracted from
BOSSnet, admission and discharge
information was obtained from i.PM
(iSOFT) patient management soft-

ware, and MET and code blue (cardiac
arrest or other life-threatening emer-
gency call) data were taken from
SLIC.

We chose to audit weekend dis-
charges as a measure of hospital effi-
ciency, because in our experience,
these rely heavily on the provision of a
discharge plan in the handover, and
failure to provide one often results in
patients remaining in hospital unnec-
essarily over the weekend, which is
frustrating for them and inefficient for
the hospital.

We chose MET calls as a measure of
safety because they often occur for
patients who have only gradually
become physiologically unstable. We
hypothesised that with systematic
handover and review of appropriate
patients over the weekend, these
might occur less frequently.

As part of the audit, we checked
for the presence of any handover
notes or updated working diagnoses
in BOSSnet at 7 pm on Fridays for all
general medical inpatients at Gee-
long Hospital. We then compared the
results from the 12 months before
implementation (1 May 2008 to 30
April 2009) and the 12 months after
implementation (1 May 2009 to 30
April 2010).

We carried out an audit of the con-
tent of all general medical inpatient
handover notes that were present in
BOSSnet at 7 pm on each Friday over
4 consecutive weeks, starting with the
first Friday in November 2009, 6
months after implementation of Blue
BARRWUE. We also audited the
handover notes from the correspond-
ing four Fridays in 2008 and com-
pared the results from the two
periods. One of us (AJH) did the
audit in a blinded fashion and was
not aware if each handover was from
before or after implementation of
Blue BARRWUE. The audit was based
on components of the Blue BAR-
RWUE system.

We also audited weekend dis-
charges over the 12 months before
implementation (1 May 2008 to 30
April 2009) and over the 12 months
after implementation (1 May 2009 to
30 April 2010).

Finally, we performed an audit of
general medical and non-general
medical MET calls and code blue calls
on weekends over the 12 months
before implementation (1 May 2008 to
30 April 2009) and the 12 months
after implementation (1 May 2009 to
30 April 2010).

Statistics

Chi-square analysis or the Fisher
exact test was performed on all para-
metric data, and a P value of 0.05 was
considered statistically significant.

2 Proportion of general medical inpatients with a handover note and an updated 
working diagnosis, and average proportions before implementation of the Blue 
BARRWUE electronic handover system*

* Proportion of patients with a handover note and proportion of patients with an updated 
working diagnosis crossed upper control lines after intervention (not shown). ◆
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Statistical process control charts were
also created for all audits except for
the audit of the content of handover
notes. These charts included at least
20 data points preceding implementa-
tion through to 31 December 2011.
Average and upper and lower control
lines two standard deviations from the
average were calculated using base-
line data prior to the implementation
of the new handover system. Crossing
a control line or eight consecutive
data points either above or below the
average was considered statistically
significant.

Ethics approval

The research was approved by the
Barwon Health Research and Ethics
Advisory Committee.

Results

There were 2034 general medical
inpatients in the 12 months before
implementation who met our audit
inclusion criteria, and 1731 in the 12
months after implementation.

Handover note

In the 12 months before implementa-
tion, 976 patients (47.98%) had a
handover note in BOSSnet, versus
1646 patients (95.09%) in the 12
mo nth s  a f te r  imple menta t ion
(P < 0.001; rate ratio [RR], 20.75 for
presence of a handover note after
implementation; 95% CI, 16.33–26.44;
Box 2).

Updated working diagnosis

In the 12 months before implementa-
tion, 167 patients (8.21%) had an
updated working diagnosis in BOSSnet,
versus 1000 patients (57.77%) in the 12
months after implementation (P <0.001;
RR, 15.29 for the presence of an updated
working diagnosis after implementa-
tion; 95% CI, 12.66–18.48; Box 2).

Handover content

The presence of all components of the
handover in November 2009 (6
months  af ter  implementation)

increased in comparison with that in
November 2008 (P < 0.001 for all com-
ponents; Box 3).

Weekend discharges

In the 12 months before implementa-
tion, 289 patients (14.21%) were dis-
charged over weekends, versus 353
(20.39%) in the 12 months after
implementation (P < 0.001; RR, 1.44
for weekend discharge after imple-
mentation; 95% CI, 1.25–1.65; Box 4).

Weekend MET and code blue calls

There were 152 general medical
patients for whom MET calls were
made in the 12 months before imple-
mentation, (7.47%), versus 95 gen-
eral medical patients (5.49%) for
whom MET calls were made in the 12
months after implementation (P =
0.01; RR, 0.73 for MET calls after
implementation; 95% CI, 0.57–0.94;
Box 5).

There were 264/7771 non-general
medical patients (3.40%) for whom
MET calls were made for in the 12
months before implementation, ver-
sus 322/8263 non-general medical
patients (3.90%) for whom MET calls
were made in the 12 months after
implementation (P = 0.09; RR, 1.15 for
MET calls after implementation; 95%
CI, 0.98–1.35). There was no signifi-
cant change in the small number of
code blue calls.

4 Proportion of general medical inpatients discharged on weekends from Geelong 
Hospital before and after implementation of the Blue BARRWUE electronic 
handover system
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5 Proportion of general medical patients for whom MET calls were made on 
weekends, and trends before and after implementation of the Blue BARRWUE 
electronic handover system*

* Steady increase in MET calls before implementation and trend in MET calls after 
implementation did not reach significance by statistical process control analysis. ◆
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Discussion

Our brainstorming session led to a
standardised but flexible format for
written handover that was practical
and easy to use and resulted in imme-
diate and sustained uptake. Involving
clinicians in the development of
handover systems has been reported
to be useful and certainly allowed us
to identify components that we other-
wise would have missed.16 As a result,
the components of the handover have
been remarkably stable — we have
not identified any new components
that we need to include nor found
that any of the existing ones are not
relevant — since the implementation
of the Blue BARRWUE system.

The presence of handover notes in
the clinical handover system now
approaches 100%, and content has
improved. Recording of the individual
components has not been universal,
but the system is designed to be flexi-
ble and we do not expect all hando-
vers to include all components on any
weekend. The proportion of handover
notes with resuscitation status
present has been the lowest, but it
must be remembered that this infor-
mation cannot be added at the time of
the handover unless it has already
been discussed with the patient. We
do find that resuscitation status is
recorded for patients for whom it is
most relevant.

Weekend discharges have increased
since implementation. Weekend MET
calls fell in the 12 months after imple-
mentation in general medicine but
not in the rest of the hospital (by chi-
squared analysis). Statistical process
control analysis of MET calls was
made difficult by the fact that the
baseline had been steadily and pro-
gressively increasing up to the point
of our intervention. Thus, realistically,
only about 1 year of data before
implementation was worth using as a
comparison, but breaking this down
into 20 preceding data points made
the numbers in each data point very
small. The ongoing data and trend
line to the end of 2011 strongly sug-
gest that this decline is a real phe-
nomenon. We are not aware of any

other changes during this time that
might explain the decline.

We believe that the new handover
system has had a high sustained
uptake as a result of clinical champi-
oning by the Head of General Medi-
cine and because of the high value it
provides to junior doctors in their
daily work.17 The handover is quick
and easy to enter into the system, it is
flexible and highly visible, and junior
doctors use it as an aide-mémoire on
their daily rounds and when referring
patients, writing discharge summaries
and covering difficult shifts. Junior
doctors have said that covering with-
out it is like “flying blind”.

One limitation of this study is that it
is historically controlled, and other
factors might have affected weekend
discharges and MET calls during the
follow-up period. Indeed, there is a
suggestion that weekend discharges
increased just before the new hand-
over system commenced. However, it
is unlikely that such increases in
weekend discharges would be sus-
tainable without a reliable handover
system to underpin them. Some of the
improvements may not relate directly
to the Blue BARRWUE handover sys-
tem itself, but to the Friday reminders
to complete the handover and com-
bined views in BOSSnet for all
patients in the general medical units.
The Friday reminders and combined
views were developed at the same
time as Blue BARRWUE for the pur-
pose of weekend cover.

While the components of the Blue
BARRWUE handover system should
be broadly generalisable, the results of
our implementation probably hinged,
at least in part, on having a committed
clinical champion and excellent infor-
mation technology infrastructure. To
date, the results of implementation of
the program in other parts of Barwon
Health have been slower and less reli-
able without a clinical champion in
those areas.

Finally, the “blue” in Blue BAR-
RWUE relates to its colour in BOSS-
net specifically, and the acronym may
need to be modified for use with other
clinical information systems.
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