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Abstract
Lean thinking is a method for organising complex
production processes so as to encourage flow
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the introduction
and development
of Redesigning
Care, a lean thinking-based program to redesign
care processes across a teaching general hospital. Redesigning Care has produced substantial
benefits over the first two-and-a-half years of its
implementation, making care both safer and
more accessible. Redesigning Care has not been
aimed at changing the specifics of clinical practice. Rather, it has been concerned with improving the flow of patients through clinical and other
systems. Concepts that emerged in the manufacturing sector have been readily translatable into
health care. Lean thinking may play an important
role in the reform of health care in Australia and
elsewhere.
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What is known about the topic?
Lean thinking, while developed in the manufacturing
sector, appears to be a relevant technique for
redesigning hospital care.
What does this paper add?
This paper provides a case study of the
implementation of lean thinking, initially in the
Emergency Department, and then throughout
Flinders Medical Centre.
What are the implications for practitioners?
Using the principles of lean thinking, practitioners
are encouraged to explore the value that process
components provide to patients. Using a
participative approach, the processes can then be
streamlined to improve patient flow.

T HIS PAPER DESCRIBES the introduction and early
results of the Redesigning Care Program at the
Flinders Medical Centre. Redesigning Care
explicitly applies lean thinking 1 to health care.
Lean thinking is a codification of manufacturing
techniques pioneered by the Toyota Motor Company. During a large scale analysis of motor
manufacturers, 2 the production processes developed by the Toyota Motor Company were identified as being so different from those of other
large car-makers as to constitute a new manufacturing methodology, reified by the authors as
lean thinking.

Lean thinking and redesigning care
Lean thinking is an attempt to correct the delays
and wasteful re-duplications that characterise
many mass production processes. The issues have
remained essentially unchanged since Henry Ford
developed the mass production methodology in
the 1920’s. In order to produce large numbers of
differing kinds of vehicles, Ford arranged his
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fabrication machinery into production villages
dedicated to specific functions. The inevitable
hiccups in production within and between production villages were managed by maintaining
large buffers of parts at every stage in production.
Variations in customer demand were managed by
creating banks of finished goods that were forced
on dealers (and which, when unsold, were moved
by means of special promotions). The costs of
holding large amounts of unfinished goods were
contained by reducing the cost per production
step by any means possible, the buffer stocks
managing any resultant delays in production.
Nowadays, this may mean producing components in widely separated locations.
Lean thinking facilitates moving from mass to
flow production. Flow production aims to dramatically decrease the time taken to produce
goods by arranging the relevant machinery in
process sequences, rapidly changing a machine’s
working process to match changing process
requirements so that goods can be made in
response to customer demand rather than to a
prearranged production schedule. Costs are contained by minimising buffer stocks, by rapidly
identifying and avoiding wasteful errors in production, and by avoiding wasteful over-production and over-processing. These latter steps also
lead to dramatic improvements in the quality of
the goods produced.
The basic principles underlying the implementation of lean thinking are laid out in the Box.
Interest is growing in the potential utility of lean
thinking in health care,3,4 where the need to
improve the flow of patients through hospitals
and health services is becoming increasingly
urgent. Redesigning Care is using lean thinking to
improve flow and reduce waste in core clinical
and support services across a whole hospital. It is
not, however, concerned with attempting to
influence the professional content of clinical
encounters. That is deemed to be outside the
scope of the program, which is primarily concerned with flow and logistics. This case history
may be of some interest to others seeking to
transform their hospital or health service using
similar methods.
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The key principles of lean thinking
■ Specify the value desired by the customer
■ Identify the value stream for each product or

service providing that value, and challenge all the
wasted steps
■ Make the product or service flow continuously
■ Introduce pull between all the steps where
continuous flow is impossible
■ Manage towards perfection so that the number of
steps and the amount of time and information
transfer needed to serve the customer continually
fall

Setting
The Flinders Medical Centre is a 500-bed teaching general hospital in the southern suburbs of
Adelaide. Flinders is a “cradle-to-grave” institution, providing a complete range of secondary
and tertiary services to a population of around
300 000. It is the largest member of a de-facto
consortium of hospital and community health
service providers that also includes a smaller
general hospital and a community hospital. The
Flinders Medical Centre is the primary regional
provider of time urgent, complex care of all
kinds. The Emergency Department is busy, seeing
some 50 000 patients per year, of whom around
40% require hospital admission.
Sequence of events
By mid 2003, the Flinders Medical Centre Emergency Department had become so congested that
patients were regularly overflowing into the
nearby recovery area of the operating theatre
suite, disrupting the work of both the Emergency
Department and the Division of Surgery. Cancellations of elective work were pervasive, surgical
training schemes were under scrutiny, the safety
of care in the Emergency Department was becoming compromised, and high levels of staff turnover were undermining the viability of key
clinical services.
These difficulties had not arisen suddenly; nor
were they a consequence of unusual levels of
demand. Flinders was struggling to fulfil the
predictable demands of the population served.
The clinical staff at the Flinders Medical Centre
11
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are energetic and well motivated and had adopted
standard practices to diminish congestion,5 but
without sustained benefit. What was needed was
to do something that the staff did not yet know
how to do. The then-hospital board agreed to
provide non-operational funds to support a program of hospital redesign, the exact nature of
which was yet to be clarified.

Redesigning emergency department
flows
Two of us (DBT and M D) had started working
with the Emergency Department staff analysing
why safe and sustainable care was so hard to
provide. Making little headway, we came across a
description of process mapping on a National
Health Service (NHS) Modernisation Agency
website.6 In lean thinking terms, the process is
the end-to-end sequence of steps required to
transform a raw material to a finished product1
and process mapping is the name given to the
creation of an end-to-end flow diagram of the
steps involved. Taking the patient’s symptoms1 at
the point of presentation as the “raw material”
and the patient’s journey from arrival through to
exit from the Emergency Department as the
“product”, we resolved to map the steps involved
in the patient journey through the Emergency
Department. We gathered a large multidisciplinary group of Emergency Department staff and
started to work our way through the journeys of
patients who were either discharged directly from
the Emergency Department, or who needed
admitting to hospital. The care processes involved
were described as the staff saw them. Several
sessions were needed to document the steps
involved in the patient journey through the
department.
The mapping sessions had a profound impact
on all involved. They created a shared awareness
of how chaotic the care processes had become,
and generated support to change processes within
the Emergency Department irrespective of what
was being done elsewhere in the hospital. How
exactly to do this was still not clear, and the
search for an improvement model began in ear-
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nest. A small group of senior staff made a brief
visit to London, hosted by the NHS Modernisation Agency (since dissolved). The itinerary
included visits to a number of hospitals, and
discussions with Modernisation Agency staff, one
of whom also spent several days in Adelaide
advising the hospital on the structure of an
improvement program.
The United Kingdom visit demonstrated that
real changes could be made to the organisation of
care within emergency departments, and that
those changes could have a profound impact on
congestion within those departments. Modernisation Agency staff also exposed the Flinders group
to the concepts of lean thinking.
Following the trip to the UK, the Director of the
Emergency Department proposed a radical
restructuring of the way patients flowed through
the Emergency Department at the Flinders Medical Centre. The mapping had demonstrated that
attempting to prioritise care by means of the
Australasian Triage Scale, a five point measure of
patient acuity, materially contributed to the complexity of patient allocations within the department. The staff were continually attempting to
respond to the distress of patients who were
“bumped” out of order from their place in the
notional queue when a patient who arrived after
them was seen before them because they were in
a different triage category. Ad hoc and hard to
manage strategies were being used to try to push
patients through when the build-up of “bumped”
patients became excessive.
The new flows involved breaking away from
using the triage score as a method for prioritising
care within the department. Instead, patients
would be assessed by a triage nurse who, while
allocating a triage score, would also indicate
whether in his or her judgment the patient was
likely to be admitted to hospital or to return
home directly from the department. Each stream
of patients (likely to be discharged, likely to be
admitted) was to be aligned with a separate team
of nurses and doctors in specific areas of the
department. In the absence of a threat to life and
limb, patients were to be seen in order of arrival.
Initially, this was only if they were likely to go
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home, but subsequently, the proposal was widened to include all adult patients.
Staff received brief orientation to “streaming”,
as the new processes came to be described, and
it was initiated towards the end of November
2003. The impact was immediate. At the end of
the first day, there was a discernible lessening of
the chaos within the department, and this sense
of increased control has continued. Streaming
has been well supported by the staff and has
been maintained continuously since its introduction.
A clear indication of the increased acceptability
of the care provided was the immediate halving of
the numbers of patients leaving the department
without completing their care. “Did-not-waits” as
a percentage of arrivals fell from 7% of all arrivals
to just over 3% and have been maintained at that
level. Streaming also decreased congestion by
decreasing the overall time patients spent in the
department. The average time that patients spend
in the department was reduced by 48 minutes in
the first year after implementation (bringing the
average time spent in the department from 5.7
hours down to 5 hours). The next year saw a 10%
increase in the numbers of patients attending the
department, but the decrease in average time in
the department was not only maintained, it was
further reduced by 6 minutes.

Lean thinking across the hospital
The concepts behind streaming derive directly
from lean thinking. The redesign began with the
identification of “patient-care families”. Patientcare families are groups of patients whose care
processes overall are sufficiently similar to each
other, yet different from those required by other
patient-care families, to be managed together. In
this case, the patient-care families were “likely to
go home”, and “likely to be admitted to hospital”.
The sum of the steps needed to complete the
journey of each patient-care family is known, in
lean thinking terms, as the value stream. Mapping
care processes from beginning to end allowed us
to “see” patient care families and their value
streams and to identify wasteful delays and re-
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duplication along the journey. Lean thinking is
focused on improving flow by simplifying production processes, lining up the steps in a value
stream so that a steady production rhythm can be
achieved. In the Emergency Department, reduction of waste and improvement in flow was
achieved by creating production “cells” aligned
with value streams. Each cell focused on a particular patient-care family and completed work as it
arose rather than queuing patients and then
treating them in batches.
The early success of this intervention was
sufficient to confirm the value of testing the
application of lean thinking to core clinical and
support services throughout the hospital. The
program was called Redesigning Care, and the
small team of a part-time director and three fulltime clinical facilitators (all senior nurses), supported by the senior managers in the hospital,
set about increasing their knowledge of lean
thinking and developing a structured approach
to the implementation of lean thinking across
the hospital.
Initially, Redesigning Care programs were
aligned with three broad streams of work (emergency, medical and surgical), each headed by a
senior clinician and each with a sponsor from the
senior hospital executive. Over time, the range
expanded to include support services, mental
health, and transition to community care. Specific
programs of work are scoped as to the beginning
and end of the patient (or other process) journeys
involved, and a scoping document is agreed to by
the key stakeholders. Process flow mapping and
tracking of real-life patient journeys are then used
to create a detailed picture of how the work is
done now (the current state) and to generate
acceptance of the need for change. A series of
“plan-do-study-act” cycles are then initiated
based on the improvement opportunities that “fall
out” of the mapping process. The cycles are
developed and undertaken by work groups of
staff involved, with facilitator assistance. Targets
are developed by the groups and are monitored
continuously. Formal evaluations at designated
points set the scene for the most difficult challenge of all: making change sustainable in the
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long run — making the new way the “way we do
it round here”.
Lean thinking concepts encourage health care
providers to think about the patient journey from
arrival to discharge as a complete care process
rather than as a series of disconnected steps. As
staff in hospitals and health services, we tend to
be “point optimisers”, focusing on doing the work
in front of us as best we can, ignoring the impact
that changes to a step may have on the steps on
either side.
A clear example was provided early on in our
redesign activities. We were mapping out the
movement of patients through a large inpatient
service when it became clear that patients
treated within this service commonly spend at
least half a day longer in hospital than necessary
because they could not be discharged without a
date for a crucial follow-up test in a hospital
clinical laboratory. That laboratory was under
such pressure to perform tests that it had put the
funding for its receptionist against a new laboratory technician. The net result was that appointments could only be made when a laboratory
staff member was free to pick up messages left
on an answering system. Getting appointments
was very difficult, leading to delays in discharging patients, which in turn increased congestion
in the Emergency Department while newly
arrived patients waited for a bed.

Redesigning Care across the hospital
From its inception, Redesigning Care was seen as
a change program. Support for the program has
been built by communicating the methodology
and the results in many different ways. Important
elements have been “lean thinking” days in which
the basic concepts have been introduced to large
numbers of staff. There is also a more intensive
program of exposure to lean thinking of staff from
designated areas who will be key participants in
specific programs of work. By now, hundreds of
staff across the hospital are involved in redesign
activities of one form or another.
A hospital is such a diverse entity that it may be
hard to know where to begin a program of
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redesign. However, the pressures generated by
the emergency care of patients were such that
they had to be attended to. But a hospital is a
dynamic entity. One patient cannot be admitted
unless a previous patient has been discharged.
Initial mapping within the medical and surgical streams indicated that care processes could
commonly be separated out into those required
by patients who would spend relatively short
periods (up to 72 hours) in the hospital, and
those required by longer staying patients. A
short-stay medical–surgical ward of some 20
beds was developed for the majority of patients
admitted as an emergency and predicted to
spend a short time in hospital. This unit now
accommodates around one in four patients
admitted to the hospital. The staff in the medical
and surgical wards no longer have to split their
attention between the complex care needs of
longer staying patients and the administrative
and organisational tasks involved in moving
patients rapidly through the hospital. The capacity gained by this development enabled the
hospital’s small elective surgery program to
return to full functioning. Surgical training
schemes ceased to be under threat, building
further support for the program. Importantly,
the rate of serious adverse events reported to the
hospital insurers has halved since the Redesigning Care program began, and the widespread
take-up of clinical improvement programs
across key clinical divisions has also been an
important contributor to enhanced safety across
the hospital.
Other important Redesigning Care initiatives
have included: redesigning the provision of medication at discharge, halving the time taken to
provide that medication; substantial changes to
bed management processes; and redesigning the
flow of longer staying medical patients. The latter
program has reduced the average length of stay in
the large general medical service by around 1 day
of stay.
While it has not been the primary focus of the
Redesigning Care program, in the current financial year the hospital is providing care sufficiently
cost effectively to be able to direct modest savings

Australian Health Review February 2007 Vol 31 No 1

Lean Thinking Applied

from its operational budget into enhanced equipment replacement and staffing. This is the first
time in many years that this has been possible.

Problems, conflicts and constraints
The Redesigning Care Program is a major change
program and as such will inevitably come up
against a wide variety of difficulties. One of the
more thought provoking of these has been the
challenge offered to existing middle and senior
managers. In general, health care managers are
chosen for their problem solving skills. The most
successful excel at “fire-fighting” and enjoy the
drama involved. But a basic maxim of lean thinking is not to start with a solution, but to go to the
workplace, understand how the work is done and
look for root causes of delays and other impediments to flow. There is therefore a tension
between the somewhat painstaking, bottom-up
approach employed by Redesigning Care, and the
more usual “command and control” process
adopted by health care managers who, once a
problem has been identified, see their role as
coming up with a solution that front-line staff
then have to implement.
Early closure and starting with a solution is not
confined to hospital managers. It is pervasive at
every level in the health system. Lean thinking
requires managers to ensure that a decision gets
made, rather than make every decision. Acting as
a facilitator to decision making is not easy, and
the temptation to regress to knee-jerk problem
solving seems ever present.

Discussion
Patients are not cars, and providing good clinical
care involves compassion and empathy as well as
cognitive and organisational skills. Acknowledging that, it is still possible to conceptualise patient
journeys as lengthy sequences of specific transformative steps strung along de-facto production
lines spread throughout hospitals and health
services. Lean thinking is not about influencing
the content of those moments when patients and
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staff are in contact. It is about giving more time
for those moments, making them easier to perform and less prone to error, by simplifying
sequences, making what has to be done more
transparent, removing re-duplicative and unnecessary steps, and making hard-to-perform steps
easier to get right.
At an operational level, health care processes
are almost never designed end-to-end. They
evolve slowly, each component evolving within its
own niche or process village, and without necessarily taking account of the impact on steps up
and down the line. The Flinders Medical Centre
has been using lean thinking to make a start on
designing whole sequences of care — not simply
to provide the care that is right, but right first
time, for the right patient, at the right place, and
at the right time. As we do so, the size of the
challenge and the potential benefits of success
become clear. Redesigning Care has made a start,
and it is only a start, on this important task.

Competing interests
The authors declare that they have no competing interests.

References
1 Womack J, Jones D. Lean thinking. Banish waste and
create wealth in your corporation. London: Simon and
Schuster, 1996.
2 Womack J, Jones D, Roos D. The machine that
changed the world. New York: Rawson Associates,
1990.
3 Reinertsen JL. Interview with Gary Kaplan. Qual Saf
Health Care 2006; 15: 156-8.
4 Jones D, Mitchell A. Lean thinking for the NHS.
London: NHS Confederation, 2006.
5 Bartlett J, Cameron P, Cisera M. The Victorian emergency department collaboration. Int J Qual Health
Care 2002; 14: 463-70.
6 National and Primary Care Trust Development Programme. NHS Modernisation Agency Demand Management Group. The Big Wizard. Available at:
www.natpact.nhs.uk/demand_management/wizards/
big_wizard/downloads.php (accessed Jun 2006).

(Received 3/07/06, revised 4/09/06, accepted 1/10/06)



15

