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Electronic medical handover: towards safer medical care

Lean-Peng Cheah, Debbie H Amott, James Pollard and David A K Watters

unior doctors in hospitals cannot work 24 hours a day, 7 days

a week. When they go off-duty, some form of information

handover to the relieving team is necessary to ensure continu-
ity of care. With the moves to reduce junior doctors’ working
hours, the number of handovers is increasing. However, the
quality of handovers can be poor.! Lack of information when a
patient needs urgent and often unexpected care is a clinical risk. In
addition, as on-call periods are often busy, a handover system that
identifies the patients most in need of review and the required
decisions would assist doctors in setting priorities.

Suggestions to improve the quality of handovers include elec-
tronic handovers >? and the development of guidelines for hand-
overs.* Guidelines are also endorsed by the Australian Safety and
Quality Council in Health Care.”

In our hospital, the impetus to document and improve hand-
overs arose from a root-cause analysis of a surgical adverse event in
late 2003. A patient died of septicaemia complicating peritonitis
caused by a leaking large-bowel anastomosis. The cause of the
patient’s deteriorating condition was not initially recognised, and
the patient died despite a late repeat laparotomy. The deterioration
occurred over a weekend when communication between the on-
call doctors and the specialist responsible for care could have been
improved. Although our hospital, like many others, assumed that
handovers take place, there were no formal policies or guidelines
about what information should be included in handover.

We describe the process of developing an improved, electronic
handover system for junior doctors at our hospital, a regional
teaching hospital with 400 beds.

Developing a minimum dataset for handover

In early 2004, we reviewed handover procedures for surgical
patients at the hospital. In consultation with junior and senior
doctors and the Clinical Risk Management Committee, we deter-
mined the data and functions required for electronic handover and
handback. Handover needs to inform about the patient’s location
and unit, the consultant normally responsible for care, diagnosis,
length of stay, procedures, and plan or instructions for the
handover period (Box 1).

In addition, we defined the required functions for an electronic
handover system. The system should be able to:
e Print a patient list for the specialty or units being covered,
e Sort the list by ward and bed number, by consultant, by unit, or
by need for review;
e Allow handover information to be entered efficiently (ideally
with a single mouse click); and
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ABSTRACT

o As the working hours of junior doctors decrease, adequate
handover of patients becomes more important to maintain
continuity of care and avoid errors caused by information
gaps.

e A minimum dataset for surgical handover should include the
patient’s name, location (ward and bed number), date of
admission, diagnosis, procedure (with date), complications
and progress, management plan, resuscitation plan,
consultant availability (and instructions if not available),
expected need for review, and name of doctor completing
handover and date to confirm that information is current.

¢ An electronic handover system is a potential solution, but our
survey shows that free-text entry into such systems may be
inadequate; prompts or predefined fields for handover
content are possible solutions.
MJA 2005; 183: 369-372

e Allow patients from other specialties (eg, a medical unit) for
whom consultations have been requested to appear in the
“patients-to-review” list.

Developing an electronic handover system

Many of the required data were already present in the two
electronic information systems in use in the hospital. The CORDis
system (Correspondence, Operation notes, Reports and Discharge
summaries) was used hospital-wide to generate discharge summa-
ries, clinic letters, operation notes, audit reports and drug prescrip-
tions. CORDis (http://www.cordisehr.com.au) was developed by
Dynamic Solutions (Melbourne, Vic; www.dynamic.net.au) in
association with Barwon Health, and introduced in 2001, with the
Pharmaceutical Benefits Scheme prescribing function added in
early 2002.

In addition, the review of handover procedures coincided with
the roll-out of a second information system, the BOSS (Core
Medical Solutions, Adelaide, SA; www.coremedicalsolutions.com).
This system was used for reporting results of laboratory investiga-
tions, and through linking to the radiology reporting system it
provided a common system for reporting all investigation results.
The BOSS system also includes a free-text window for recording
handover information if desired. The system creates lists of
patients with location, diagnosis, length of stay, recent results and
any content inserted in the free-text window (Box 2).

In 2004, neither system was able to provide all the required
handover information. In devising a solution, our guiding princi-
ples were to avoid duplication of data entry and to ensure that
information viewed was accurate and up-to-date. Our initial
approach was to build fields for the minimum dataset into
CORDis, as we had easy access to its developers. We did not
attempt to replicate the transmission of investigation results into
CORDis, as this would have been complex and expensive. The
handover system was available in CORDis with more predefined
fields for content (Box 1) but without investigation results, and in
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1 A minimum data set for handover

Generated automatically from hospital information system
Patient (name, UR no.)

Patient age

Date of admission/day of stay

Patient location (ward and bed number)
Consultant responsible for care

Treating unit

Current diagnosis

Results of recent investigations

To be entered by junior doctor going off duty
Handover note (free text)

Update current diagnosis

Recent procedure(s) and date(s)

Desirable (or required in a free-text note)
Consultant availability
Insurance status*
Need for and urgency of review'
Patient’s condition*

Condition trend®

Management plan'

Resuscitation plan™

Investigations pending/required

Name of doctor completing handover information
Date of handover update

* Insurance status (private or public) to help determine whether changes in
patient’s condition should be reported to the patient’s private consultant
rather than the on-call team.

tWe recommend a drop down menu with choices: frequently, necessary,
desirable, as required.

+We recommend a drop down menu with choices: critical (unstable), stable,
for palliation.

§ We recommend a drop down menu with choices: improving, deteriorating,
unchanged.

f1Management plan (eg, remove drain tube, discharge, resume normal diet).
**Resuscitation plan (eg, full resuscitation, not for life support, MET
[medical emergency team] calls only, not for resuscitation). *

the BOSS with a free-text field for data entry. The inclusion of
laboratory results on the tasklists generated by the BOSS meant
that it became the preferred system for junior doctors to use during
ward rounds and handover.

Evaluating the BOSS handover system

As junior doctors preferred to use the BOSS system for handovers,
we investigated the adequacy of the BOSS free-text entries for
communicating the minimum dataset for general surgery patients.
Our hospital has four general surgical units and one vascular unit,
each staffed on weekdays by one registrar and one resident medical
officer. On weekends and public holidays, responsibility for all five
units is handed over to one on-call registrar and one resident, the
latter changing on the second and any subsequent days.

We reviewed the BOSS general surgery on-call handover sheets
(comprising the combined lists of the four general surgical and one
vascular unit) for 14 weekends and public holidays in 2004 and
between December 2004 and February 2005. The aim was to
determine the total number of patients for whom the on-call junior

doctor was responsible, and the number of patients with no
handover information entered.

In addition, we conducted a prospective survey of registrars and
residents receiving handovers and those receiving handback on
seven consecutive weekends and public holidays between Decem-
ber 2004 and February 2005. For each handover, the on-call
registrar and resident were interviewed by one of the authors
(DAKW) and given an evaluation form to complete. This form
asked about the completeness and usefulness of the handover
information. Results from the registrar, as the team leader, were
scored, except in the case of opinions about the desirability of
electronic handover. The registrars receiving handback were also
interviewed about events, discharges and discharge summaries and
any problems.

Results are shown in Box 3. On average, completing the
handover information took 10 minutes, for seven to eight patients
per unit, while completing handback information took 2 minutes
per event for 2-3 events per unit during the on-call period (2
discharges and 01 other event).

The need for handovers and the value of a documented
handover was universally accepted by junior doctors. Doctors
volunteered that they were particularly pleased with the ability of
the BOSS to include results of recent laboratory tests on a
handover sheet, which encouraged use of the system.

We found that the system reliably identified patients and their
locations. However, the free-text entry, although helpful, was often
deficient in particular information, such as decisions that needed
to be made in ward rounds and consultant availablity. In addition,
handback information was not completed consistently, particularly
when patients were discharged or transferred to another unit (eg,
from a surgical to a medical unit). We found a documented
handback in only half the patients with significant events. While
almost 80% of doctors returning to duty were informed of patients
who had been discharged, only 13% knew whether a discharge
summary had been done.

The BOSS handover procedure was also used on an ad-hoc basis
by junior doctors in other clinical services. Handover for medical
patients could take twice as long as for surgical patients, as they
often have multiple problems, each problem with its own thera-
peutic intervention, instead of a single procedure.

Discussion

We found that that free-text entries in an electronic system were
not adequate to convey all the information required for a thorough
patient handover. Handover information needs to identify a list of
patients and their location, to highlight their priority for review,
and indicate the availability of the treating specialist. A system to
provide this information is relatively simple to develop if a clinical
information system is already in place. However, it is more
complex to ensure that the system updates, while also retaining a
copy of “who, what and when” entered the handover information
should it ever be necessary to review the information conveyed. A
further challenge is to ensure that any system being developed is
used. If a handover system is to be successfully implemented, it
needs to be seen as advantageous by its users — simple, informa-
tive, time-saving and practical.

In our hospital, the information required for handovers by
junior doctors originated in two separate electronic systems. The
situation is probably similar in many other Australian hospitals. To
be simple and effective, and to avoid duplication of data entry, all
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2 The BOSS electronlc system W|th free-text handover
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Screen shot from the BOSS handover system showing the free-text
field used to enter a handover note. This field is brought up by
clicking on the patient row.
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Screen shot showing the “Print a tasklist” format which contains the
handover information (central section), laboratory results (right hand
section) and patient name, age, length of stay, diagnosis and
consultant in charge (left hand section). *

3 Survey of the adequacy of the BOSS free-text
handover system

Question Response
Handover

Average number of patients to hand over (n=14) 7-8
Average time taken to fill in handover information 10
(min) (n=14)

Is it a good idea to fill in a formal electronic 7/7 (100%)

handover? (Yes [%)])
The weekend round

Average number of patients doctor is responsible 40
for (n=7)

Average number with incomplete handover
information (n=7)

8 (20%)

7/7 (100%)
5/7 (71%)

Did you know where your patients were? (Yes [%))
Did you know what was wrong with your patients?
(Yes [%])

Did you know what decisions had to be made?
(Yes [%])

Did the handover list help remind you of key
investigations to do/results to review? (Yes [%])

4/7 (57%)
6/7 (85%)

Was information about consultants’ availability 3/7 (41%)
adequate? (Yes [%))

Is an electronic handover system desirable?* (Yes [%]) 14/14 (100%)
Handback

Were the handover data updated over the weekend  7/14 (50%)
for handback? (Yes [%)])

Does the handover system identify significant events  8/13 (61%)"
that happened while you were off-duty? (Yes [%])

Do you know who was discharged or died while you 11/14 (79%)
were away? (Yes [%])

Do you know if the discharge summaries were done?  2/14 (13%)

(Yes [%))

* Denominator was 14 as replies were scored from both registrar and resident.
t Denominator was 13 as no significant events occurred on one weekend. &

hospital systems need to be linked so that all necessary informa-
tion can be presented in one handover list. We considered two
potential solutions:

e To replicate what was wanted from one of the systems into the
other (a short-term, interim solution).

e To develop a web browser that could access both systems and
build handover preferences on an HTML page (a longer-term
solution). A web-based system could be introduced in two phases:
a first read/print-only phase; and a second phase permitting data
entry.

We are currently developing the second solution. The ability to
view handover information on a personal digital assistant would
also be a significant attraction of such a system.® In the meantime,
we have developed a “handover wizard” in the BOSS system to
prompt for required handover information from junior doctors
who choose to use it (Box 4).

Other hospitals can use the dataset we have identified (Box 1) to
develop their own handover solutions. Each hospital needs to
determine where the necessary information resides in their elec-

tronic systems and to devise a local solution for presenting it in a
single screen or patient list.

Continuity of care is important to patients but must be
balanced against junior doctors’ working hours and the dangers
of fatigue. Recent studies have shown that reducing working
hours decreases attentional failures and medical errors.”® In
Australia, the average working week has dropped from over 100
hours to under 70 hours in recent times, as errors caused by
fatigue have become unacceptable.”!% A surgical registrar is now
rarely on a 1 day in 2 on-call roster, with 1 day in 4 or 5 being
the norm. Thus, handover information must be provided on
75%-80% of working days. Senior staff are also becoming
increasingly less available — particularly on weekends — as
they arrange cover through group practices or take long week-
end breaks.

Similar changes are being implemented overseas. In the United
Kingdom, the European Working Time Directive limits doctors in
training to 48 hours’ work a week.'""'? This weekly limit is being
implemented in stages, with an interim average 58-hour working
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4 The BOSS “wizard” for electronic handover
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Screen shot from the BOSS handover system showing the “wizard”
prompt for content of the handover note. Clicking on the patient
row brings up the handover note window. -

week. A “hospital at night” project is looking at specific issues in
regard to the increased number of shifts, competency and hand-
over.”>* In the United States, the Accreditation Council for
Graduate Medical Education has also recently limited duty hours
for medical residents to 80 hours per week. '’

We believe further research and evaluation are required to fine
tune the format of handover for different medical specialties and to
demonstrate the effectiveness of introducing formal handover
systems into other hospitals.
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