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Introduction

Manenberg is an impoverished part of Cape Town; colourful characters and criminals
live side by side with the ordinary citizens of a dusty, wind-swept sub-economic area.
The G.F. Jooste Hospital (GFH) provides 24/7 services, from behind iron-barred security
entrances. From 150-200 people per day enter the Accident and Emergency (A&E) unit,
many in a very poor way; that translates to 50 000 to 70 000 people per year. In the
words of the Head of Department for the A&E Unit at GFJ, ‘The Emergency Unit of G.F.
Jooste Hospital is a high stress, high intensity unit that is constantly overwhelmed by
numbers and severity of illness of patients. The turnover and pressure to perform is
unique. The hospital is grossly under resourced for the patient numbers and the capacity
is stretched to the limit on a regular basis. The patient flow through the unit is always a
major issue with delays in admission times to the wards a major factor in clogging the

casualty and occupying staff with an extra patient care load.

In this paper we describe experiments to apply the Toyota Production System to this
demanding and needy situation. The approach was modest. The outcomes were

promising.



Toyota Production System
The Toyota Production System, more recently renamed The Toyota Way, or Lean
Thinking is variously described. For our purposes we will characterise it as follows:
It is a system for creating thinking people.
It seeks continuous improvement through eliminating waste.
Specific rules and tools include
Value Stream Mapping (Rother and Shook, 1999)
The Toyota Rules-in-Use (Spear, 1999)
All work shall be highly specified
All communications shall be direct and unambiguous.
All improvements will use the scientific method under the guidance of a

teacher.

Toyota Production System in Healthcare

The healthcare industry, whether state-run or private, has come under tremendous
scrutiny world-wide. As medical science advances are made, costs rise. In developing
countries the gap between medical services to the poor and rich continuously widens; the
HIV/AIDS pandemic squeezes health budgets and resources become increasingly

stretched. The need to eliminate waste becomes more pressing.

The application of the Toyota Production System to healthcare has begun in earnest. In
the UK, USA and Australia significant successes are being claimed, albeit on a limited
scale. Some examples:

USA (Spear, 2005)



In a pre-surgical nursing unit at the Western Pennsylvania Hospital

Time between signing in and starting registration went from ‘up to 2 hours’ to zero.

Time spent registering patients went from between 12 and 60 minutes to 3 minutes.
Number of daily unnecessary blood bank reports issued went from between 10 and 11 to
Zero.

In the Allegheny General Hospital ‘the number of patients suffering from central-line
(intravenous catheter) infections declined from 37 in one year to 6 in the following year,
and associated deaths fell from 19 to 1.

In the Southside Hospital, Pittsburgh, iterative trials and experiments in the pharmacy
resulted in time spent searching for medications falling by 60% and stock-outs falling by
85% - ‘with no investment in technology.

The Shadyside Hospital, Pittsburgh, learnt from Southside but conducted its own iterative
trials and experiments (i.e. it learnt to master the problem-solving process rather than
borrowing solutions). In the case of nurse-time spent on ‘patient-controlled anesthesia
pumps’ an estimated 2 900 nurse-hours per year were saved. In the same hospital, a
patient fall occurred on average every 12 hours; it declined dramatically - at one point,

the unit went 95 days without one.

UK (Jones and Mitchell, 2006)

Improvements are reported ‘in one small part of one hospital: the pathology department at
Bolton. A 70 per cent reduction in the number of steps needed to complete most tasks; a
40 per cent reduction in the floor space needed; up to 90 per cent reductions in the times
taken to do its job—all achieved with less, not more, staff and with limited capital

investment (mostly building works to knock a few walls down).



Australia (Jones and Mitchell, 2006)

In 2006, it was reported that “Two years ago, the emergency department at Flinders
Medical Centre in Adelaide, South Australia was bursting at the seams. 50,000 patients
were attending Flinders emergency department every year, some 40 per cent of whom
were admitted to hospital, and the complicated triage system it was using just couldnt
cope.” Moreover, ‘In September 2003 more than 1000 patients waited in the emergency
department for more than eight hours before being treated. At times, there were up to 80

patients waiting in the department.

Improvements were made to the flow, resulting in very quick benefits: ‘Average
emergency department waiting times fell 25 per cent (with 70 per cent of patients going
home within four hours). Also, the numbers leaving the department without seeing a

doctor fell by 41 per cent. Staff felt the pressure ease.

G.F. Jooste A&E Unit — Research hypotheses

GFH is busier than Flinders, and one suspects the pathology among the queuing patients
is more dire. We undertook our study in the A&E Unit (floor plan shown in Figure 2) to
test the following hypotheses:

1. Value Stream Mapping (VSM) can be used to describe patient flow within the
A&E Unit, and can be used to clarify that flow to the significant role players,
namely doctors, nurses and support staff

2. VSM can be used as a tool to assist improvement initiatives in enhanced patient

flow and improved patient service level



3. Application of the principles, philosophies and tools of TPS/Lean thinking can
contribute to improved patient flow and patient service level, as measured by
reduced time in the system

4. Introduction of TPS/Lean thinking in the A&E Unit can result in a positive
attitude amongst the significant role players—doctors, nurses and support staff—

which could drive sustained performance improvement initiative in the A&E Unit

Research Methodology

The chosen methodology for this research study was Action Research (AR), which is
defined as ‘an approach to research that aims both at taking action and creating knowledge
or theory about that action’ (Coughlan & Coghlan, 2002: 220). AR was chosen above
alternative methodologies as this it ‘relates to describing an unfolding series of actions
over time in a given group, community or organisation; understanding as a member of a
group how and why their action can change and improve the working of some aspects of
a system; and understanding the process of change or improvement in order to learn from
it (Coughlan & Coghlan, 2002: 227). These principles are aligned with the objectives and

hypotheses of this research study.



Figure 1: The action research cycles
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Source: Coughlan & Coghlan, 2002

In support of the methodology chosen for this research study, Nutt (2002) highlights two
approaches to arriving at solutions during the decision-making process dealing with
complex problems:

* Idea imposition, in which ‘an orderly path is seldom followed because decision
makers jump to conclusions and then try to implement the solution they stumbled
upon’ (Nutt, 2002: 49). This process lacks proper reflection and thereby offers
sub-optimal solutions. Nutt found that solutions arrived at through idea
imposition were ‘neither cheaper nor faster.

* Discovery, where decision makers ‘work their way through a process that
stresses claim validation, implementation, and direction setting. A premium is
placed on learning through the discovery of decision topics, barriers to taking
action, and desired results’ (Nutt, 2002: 46). Discovery thus encourages

questioning and seeking the best solution, thereby offering superior results



The researchers, within the permitted time frame, endeavoured to achieve superior
outcomes by undertaking the discovery process, concurrently seeking to create a learning
environment in which participants themselves could develop further knowledge and

insight regarding their working environment.

Actions

Initial communications to explore the possibility of the action research intervention took
place through various parties over many months. We researchers, a business school
professor of operations management and a full-time MBA student who is also a medical
doctor, visited the site together only after receiving an indication of willingness on the
part of the doctor in charge of the A&E Unit. We drew the basic floor plan as shown in
Figure 1 and began the process of gathering the data for the VSM (Value Stream Map).
As the field data gathering became more intense, a workshop was conducted to introduce
key role players to the concept of VSM and the potential benefits of VSM as a tool that
could assist initiatives to enhance service delivery as measured by patient lead time in the
A&E Unit. All attendees indicated that they understood the content of a sample VSM
illustrated during the workshop. Furthermore, attendees acknowledged the value of the
VSM as a tool that highlighted a broader awareness of all the processes of a particular
value stream, and that the VSM could be a tool that aided improvement initiatives. The

VSM produced from the fieldwork is shown in Figure 3.

The takt time shown in Figure 2 is based on 150 to 200 patients per 24 hours, i.e. 9.6 to

7.2 minutes per patient. Obviously there are patterns (‘seasonality’) to the 24 hour cycle



but we ignored them for the initial study; we worked with the peak 24-hour takt time of

7.2 minutes per patient.

Whilst data was collected for the full VSM (Figure 3), it was immediately evident that the
first three process steps in the triage section each had similar cycle times: 6-10 minutes
per patient for the triage sister, 5-10 minutes for collecting an existing or making out a
new file (medical records), and 10-30 minutes for the triage doctor. We decided to focus
on these three steps to create a demonstration effect to engage the attention of the staff by
providing ‘quick wins.” During the two-day observation for the VSM the queue lengths
were counted and timings taken of queuing times. (The times shown on the VSM are
derived from queue length and takt time as per VSM practice; see Rother and Shook,

1999.) The findings from the two-day exercise are summarised in Table 1.

Table 1: Key findings noted during the observation of the triage process on 20/21 September

Triage Process | Key Findings

Triage Nurse * Pre-Assessment:
0 10-20 patients waiting in queue
0 10-45 minute waiting period
0 Patients wait in Triage Waiting Area (Figure 1)
* Process:
0 Triage Nurse measures patient’s vital signs, and does
additional tests/observations as appropriate
0 Stable Cycle Time 6-10 minutes (variability in Cycle
Time due to number of additional tests/observations
required per patient, as appropriate)

Medical Records * Pre-Assessment:
0 10-20 patients waiting in queue
0 25-120 minute waiting period
0 Patients wait in Triage Waiting Area (Figure 1)
* Process:
0 Medical Records Clerk issues patients with a folder in
which a record of all activities is kept
0 Stable Cycle Time 5-10 minutes (variability in Cycle
Time due to need to retrieve old folder from archives
for patients previously treated at G.F. Jooste)




Triage Doctor

* Pre-Assessment:

0 5-10 patients waiting in queue

0 30-60 minute waiting period

0 Patients wait in Triage Waiting Area (Figure 1)

* Process:

0 Triage Doctor does medical screening (not treatment)
of patients, and decides on further treatment as
appropriate

0 Stable Cycle Time of approximately 10 minutes
(variability in Cycle Time due to non-adherence to
Rule 1 of TPS: generally due to Triage Doctor treating
patients additionally to screening)

We counted the number of people queuing at various points, and timed how long

individuals waited. However, in the VSM approach one calculates the waiting time based

on takt time. Table 2 shows the various figures. Table 3 shows the time patients spend in

the triage system; on the takt basis (the way Toyota would do it) only 12% of the time the

patient is in the system is ‘value’ being added.

Table 2: Observed and calculated statistics of the triage process

Number Time (minutes)
Waiting Being Being Observed | Takt waitingf
processed processed waiting
Nurse 10-20 1 6-10 10-45 72-144
Med records 10-20 1 5-10 25-120 72-144
Doctor 5-10 1 10-30 30-60 36-72

tCalculated as (takt)*(observed number waiting), e.g. 7.2 minutes * 10 = 72 minutes

Table 3: Time patients spend in the triage system

Time in the system
(minutes)

Observed | Takt-based

Min | Max | Min | Max

Waiting for:
Nurse 10 45 72 | 144
Med records 25 120 72 | 144
Doctor 30 60 36 72

Total waiting

65 | 225 | 180 | 410

Being processed

21 50 21 50

Total

86 | 275 | 201 | 410

% Service

24% | 18% | 12% | 12%




The process of engaging the A&E Unit staff was undertaken by the fieldworker (the

MBA student and medical doctor) over a succession of workshops and meetings. All the

interactions and experiments were logged in a format as shown in the extract at the end of

the paper (Exhibit A). The primary result being reported in this paper is that arising from

‘Experiments 1 and 2’ which involved changes in the triage process.

Table 4 shows the approach to Experiment 1.

Table 4: Guidelines for Experiment 1

Problem Hypothesis Expected Type of TPS/Lean
Outcome Waste Principle/Philosophy
Waiting time | By reducing | Improved Waiting * Make Value flow
(10-45 waiting time | patient lead Excessive (Flow principle)
minutes between the time in Triage Inventory |+ Specify value
between various (targeted 10% (patients from a customer
Triage Nurse | Triage improvement waiting perspective
& Medical processes on range of between e Involve &
Records, and | patient lead lead time) will steps is empower
30-60 minutes | time can be enhance equated to employees
between significantly | service Inventory)
Medical reduced, delivery to
Records and | thereby patients
triage enhancing
Doctor) service
between the delivery
Triage
processes
retards patient
throughput in
the system,
thereby
contributing
to sub-
optimal
service
delivery

The target of a 10% improvement on the lead time through the various triage processes

was set and exceeded in the experiments. This is illustrated by comparison of the VSM




for the Triage section of the A&E Unit at baseline on 20/21 September 2006 with that

achieved during Experiment 1 on 16 October 2006 (Figure 8). It was conducted over 90

minutes. These outcomes are summarized in Table 5, with the ranges of patient times

given:

Table S5: Comparison of patient throughput in Triage after Experiment 1

Date Triage Waiting | Medical | Waiting | Triage Throughput

Of VSM Nurse Time Records | Time Doctor TIME

21/10/2006 | 6-10 min. | 25-120 5-10 min. | 30-60 10-30 min. | 76-230 min.
min min.

16/11/2006 | 5-10min. | Omin. 5-8 min. 0-10 5-11 min. | 15-39 min.

min.

A decision was taken to extend the trial of achieving enhanced service delivery as

measured by patient lead time. However, during the Evaluation stage of AR cycle 1

(Coughlan & Coghlan, 2002), certain areas of concern were raised during the Revision of

change intervention between AR cycles (Thornhill et al, 2000):

* Although patient flow through Triage had been enhanced, the problem of patients

cluttering the Triage waiting area impacted on service delivery and needed to be

addressed in keeping with the 55 process

* [t became evident that there were two value streams by patient category. (The

hospital uses a categorisation of patients within the A&E Unit into four distinctive

colour groups—Green, Yellow, Orange and Red—indicating the level of urgency of

a particular patient’s presenting symptoms and vital signs—blood pressure, heart

rate, respiratory rate, temperature and mobility. Patients categorised as Green and

Yellow are recognised as being clinically stable enough to wait for medical

treatment as Orange and Red category patients are deemed as clinically too

unstable to wait. Treatment of Orange and Red patients is therefore prioritised




above treatment of Green and Yellow category patients.) It was recognised that

the volume of Green and Yellow patient categories approximated 80% of the

patients seen in the A&E Unit, whilst Orange and Red patient categories

approximated 20%.

* The Four Rules of TPS (Spear, 1999), in particular Rules 2&3, needed to be

addressed with subsequent AR cycles, i.e. a direct, unambiguous links needed to

be established between the various customer-supplier processes, and a simple,

direct pathway created for patient flow

Experiment 2: (Conducted on 01/02 November 2006)

The outline of guidelines of Experiment 2 is tabulated below:

Problem Hypothesis Expected Type of Waste | TPS/Lean
Outcome Principle/Philosophy

Create “pull” | By applying Reduced *  Waiting * Make Value flow
flow (as per the Four patient lead | e Excessive (Flow principle)
Experiment 1) | Rules of TPS | time in Inventory » Specify value
for Green & | and principles | Triage (set (patients from a customer
Yellow & target time waiting perspective
category philosophies of 120-150 between e Involve &
patients in of TPS/Lean, | minutes lead steps is empower
Triage (80/20 | patient service | time) will equated to employees
rule), whilst | delivery as enhance Inventory) Apply Four Rules
concurrently | measured by | service « Transporting of TPS
addressing the | reduced lead | delivery to o Just-In-Time &
Four Rules of | time in Triage | patients Jidoka
TPS could be

sustainably

improved

Table 10: Outline of Guidelines for Experiment 2




Preparation:
Following on Data Analysis and Data Feedback from Experiment 1, certain key decisions
in the planning for Experiment 2 were made during the Action Planning stage of AR
cycle 2. These decisions include the following:
* The focus for subsequent experiments would be placed on Green and Yellow
category patients. Orange and Red category patients therefore were not included
during the Implementation of Experiment 2
* The problem of patient clutter within Triage (in keeping with the 5S process)
needed to be addressed to enhance the potential for continuous improvement in
service delivery. The decision was made to re-locate the waiting area for Green
and Yellow category patients in Triage from Area‘A’to Area“B’(Figure 4) as a
countermeasure to clutter
* An additional step, namely‘“Meet-and-Greet’would be added to existing Triage
processes during Experiment 2. The Meet-and-Greet Nurse would be located in
the existing space, Area“C’(Figure 4) occupied by the security officer at the
entrance to the hospital, as this was deemed a safe location. To facilitate optimal
functioning of this step a security window panel through which communication
could occur, would be inserted prior to commencement of Experiment 2. The
intended functions of the Meet-and-Greet Nurse were:
0 Regulation of patient flow into the A&E Unit to reduce the impact of

clutter on service delivery



0 Identification of patients suitable to participate in the experiment on the
basis of patient category, and also to have a direct line of vision of those
patients included in the trial whilst seated in the waiting area

0 Communication with patients of the various steps that they would
encounter during their visit to the Triage section of the A&E Unit

» The sequence of processes undergone by patients in Triage would be re-arranged
in an attempt to enhance flow in accordance with Rules 2 & 3 of the Four Rules.
Furthermore, certain processes would need to be re-located to facilitate flow in
accordance with Rules 2 & 3. Decision-making included:

0 Interchanging the sequence of assessment by the Triage Nurse and
processing of a folder with the Medical Records Clerk. Patients would
now first have a folder processed at Medical Records prior to assessment
by the Triage Nurse. Following this step, patients would then be assessed
by the Triage Doctor

0 The Triage Nurse would be re-located from the current Triage Assessment
Area, Area‘G’to the vacant Information Desk, Area‘E’(Figure 4) in
accordance with Rules 2 & 3 of TPS

0 The Triage Doctor would be re-located from the current Triage
Assessment Area, Area‘G’to the Porters Room, Area‘F’(Figure 4) in
accordance with Rules 2 & 3 of TPS

e The concept of pull’ flow (as opposed to‘push’ flow) was explained to the role
players. In this regard, Liker & Meier (2006: 94) note that there are three elements

that distinguish“pull’ flow from‘push’ flow. These are:



0 Defined: There is agreement between supplier-customer processes on
limits of volume, mix and sequence of product
0 Dedicated: Items shared between supplier-customer processes are guided
by the takt time as a common reference
0 Controlled: There are simple, visual controls that maintain the agreement
between supplier-customer processes
* Role players were instructed to adhere to the Four Rules to optimise service
delivery
* Prior to undertaking the experiment, role players were advised that they should
expect to encounter problems during the conduction of the experiment, and that in
keeping with the principle of Jidoka the experiment may need to be temporarily
stopped to determine the root cause of such problems through Five-Why reviews

in order to facilitate enhanced service delivery in the longer term.

Findings:

On each of the two days during which the trial was conducted, similar outcomes with
regard patient throughput were achieved. The experiment was conducted over a period of
approximately 2.5 hours (150 minutes) on each of the two days (between 10am and 1pm
on both days), and included 15 patients on each of these days. Takt time for the
experiment conducted on 02 November 2006 was calculated at 10 minutes based on the
throughput of 15 patients during the 150 minute period over which the experiment was

conducted on 01 November 2006.



The average patient throughput time in Triage for the experiment conducted on 02

November 2006 was 89 minutes, which exceeded the target times of 120-150 minutes

throughput. The throughput times ranged from 28-140 minutes, with none of the patients

included in the experiment exceeding throughput time of 150 minutes. The 89 minute

average exceeded the lower target limit average of 120 minutes by 25%.

Problems encountered:

Despite the significant improvement in average patient lead time in Triage during the

experiment, certain problems were elicited during the Implementation stage of AR cycle

2. Role players had been warned that certain problems were expected to arise, in this

draining the lake exercise. During both the Implementation and Evaluation stages the

problems encountered were addressed. Table 12

Principle or Problem(s) Root Cause(s) Counter-Measure(s)
Philosophy of | Encountered
TPS/Lean
Rule 1: All * Delays in Deviation from Triage Doctor
work shall be treatment of specification of role by should adhere to
highly subsequent Triage Doctor (with role specification,
specified as to patients due to Patients # 2 and # 6 as namely sorting,
content, inhibition of no longer screening, and not
sequence, flow but also treating treatment, of
timing and patients) and by Triage patients. Triage
outcome Nurse (with Patient # 9 Nurse also to
by pre-empting adhere to role
referral for X-Rays) specification
Rule 2: Every | e Disconnected Layout and positioning Re-arrange

customer-
supplier
connection
must be direct
and
unambiguous

processes (by
direct vision)
prior to
undertaking
experiment

of processes not
conducive to direct
supplier-customer
processes and
unambiguous
communication

sequence and
positioning of
certain processes
to establish direct
supplier-customer
relationships
(Figure 4)




Rule 3: The Complicated Pathway between Re-arrange
pathway for pathway for various processes is sequence and re-
every product patients indirect positioning of
must be simple between certain processes
and direct various to establish
processes direct, simple
leads to pathway for
formation of patient flow
queues (Figure 4)
Rule 4: Any Prior to ‘Push’ flow instead of Analogy of*push’
improvement Experiment 2 “pull” flow was and “pull” flow
must be made hospital introduced, thereby made with string,
in accordance administration contributing to the and
with the undertook to formation of queues characteristics of
scientific introduce flow “pull” flow
method, under unsupervised. explained to role
the guidance of Qutcome: players
a teacher queues still TPS/Lean
formed principles and

philosophies on
“pull” flow
applied under
supervision

Table 12: Problems encountered during Experiment 2

Conclusion:

The experiment was deemed a success based upon the following outcomes:

* Average patient lead time in Triage exceeded the pre-experiment 10% target

reduction in lead time

* Service delivery, in the opinion of the patients included in the experiment, was

satisfactory. 100% of patients included in the experiment indicated their
y p p

satisfaction with the level of service delivery

* All staff members who participated in the experiment indicated that they were

satisfied with the outcome in terms of patient /ead time in Triage, as the achieved




average lead time of 89 minutes exceeded the target range of 120-150 minutes

lead time.

It is clear that the principles and philosophies of TPS/Lean proved useful in terms of
improved service delivery in the Triage section of the A&E Unit. This is evidenced by
the finding that adherence to the Four Rules of TPS provided a basis for improved patient
throughput times, and that through conducting Five-Why reviews effective
countermeasures to problems could be developed and implemented to sustain efforts

toward continuous improvement.



Figure 2: Accident and Emergency Unit layout pre-trial

Men's
Toilet

4{

Ladies’
Toilet

Holding Area

35 Seats

Walk-In

[— Access

Window

Security Check

f—lﬁ

Street-side

[[—— Ambulance/Wheelchai
— Access

Medical Records

Records
Admin

TRIAGE

Triage
Waiting
Area

37 Seats

Triage

Station

Porters’
Room

Ladies’|Men’s
Toilet | Toilet

}7

Booking
Clerks

[T L siuice
T Room
?
— To Surgical
X-Ray Holding
POP L Area
Room Pharmacy
Medical
Holding
Resuscitation h Area
Area — ECG
_ Room
Nursing
1 Station
I To _|
— Pathology —P_|
Laboratory
— — T
Unit
Manager
Medical
Assessment
Area
Relatives’ | Relatives’
Waiting Comfort
Room Room
Work
Station

Key to patient routes: 1 = to triage nurse; 2 = to medical records; 3 = to triage doctor

Figure 3: Value Stream Map of Accident and Emergency Unit pre-trial
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Figure 4: Key changes undertaken in Experiment 2 with respect to layout

Men’s Ladies’
Toil et Toil et

Holding Area

35 Seats

Walk-In

[= Access

B

Records
Admin
Medical Records

D

1™

Window

il

ess

Securitgcheck
]
1

[ == Ambulance /Wh eelch air

A

Triage
Waiting
Area

37 Seats

Triage
Assess ment
rea

Work
Stati on

@ Ladies | en's
Toil et | Toil et

POP .
Room

Resuscitati on
Area —

Clerks |Manager

r L

—E Room

To
X-Ray
&

Pharmacy

Medical
Assessment
Area

Sluice

Surgical
Holding
Area

Medical
Holding
Area
ECG
Room
Nursing
Stati on
i B o _|
F Pathol ogy =P |
Laboratory
1| |
1T 1
Relatives’ Relatives’
Waiting Comfort

Room

Room




JUSWUOIIAUD
oSew1], ur [ewy

POpULIXd IYeIIOpUN 0)
Uudye) UOISIOdP pue A}
P1oY sosayiodAy [re yo
AupieA pordd 9nurw
06 © JOAO JUOWIUOIIAUD
o3eLI], uI U eIOpUN
uesT/Sd.LJO [BLLL
wsrondays

sasaqrodAy
[OJB3SAI JO ANPI[BA
159} 0} JUSWIUOIIAUD
QIBOI B UIYNM
UoIjo. Ul uBd/Sd.L
Jo ey e 910[dwio) .

£q paradwd) Inq ‘Apprrea Sunyuy) ued/SdL
JO uoroeas [eniug Jo sarydosoqyd 29
SuyuIy uedY/Sd.L sadroutad pue WSA o [ Juowriadxg A A
pue JNSA 03 paonponul 1doouo0o a3 03 sxokerd JO uoronpuo)) ‘SAVY ‘DJ
s1ofgjd oox Aoy o | 9JorAdyoonponul-ay o | pue doysyiom (@®V) 40| ‘dIN ‘SN | 900Z/01/91
900¢ 1oquydas 17/0T
U0 udeIpUN [eaoxdde 03 109[qns
mn 4V Jo INSA o nun 4V JO INSA - o
4%V wn 4%V
JO INSA 9yeiopun 03 SN JO INSA 9yeiopun
WwoJ paure)qo UoISSIIdd o oy uorssiuad urejqO e
paurejdxa [00) UBQT B Sk on[eA
Se INSA Jo Surpuejsiopun Jo uonjeue[dxo pue
PaIRdIpUI SApUdE s1oAerd o101 01 (JNSA) 3utiaypry
[[& —[00} UBYT B SB INSA Surddey weang I INSA 21818
Jo anea pue 3doouod 0) anjeA Jo 3doouod JUOLIND 29 INSA O A ‘dN
poonponul s10Ae[d [0y e | 01 UOIIONPONUI [EWIO] o uo doysyIopm (A%V) 1D ‘SIN ‘SN | 9002/60/02
sowodnQ saAnNlqo adA, uonedO] | SPpUINY Aeq

SILIJUI SO YIIBISI.L JO UONII[S 1V IqIYX]




osinu
JOID-puB-1JA],, dSNOY
0} sa3ueyd [eINIONIS
01309[qns 900T/01/5T
10§ 398 7 judwnradxyg

10y 9)ep uoyvudw]duL]
Areururoig

"7 Judwnradxyg

10 syuaned jo mory nd
918[N3aI1 01 , J9310)-pue
199N, d5enr], yo dais
[euonippe Jo uonippe uo
Po2ide Suruuv]g uonydy

uonuoye
IoUINJ SjuBIIEM [BLI} JeY)
P23y °1 Juowadxyg
Surmp paaaryoe

Mmorj Juaned paouequo
JO sawooino aamsod

U0 JOrqpa9) SUIMO[[0J
OWOJIIA0 JBYMIWOS
wsrondoys renuy

(z yuowodxy)

e v uanbasqns

Jo uonypruswajduly

Jo 9jep uo

2213e pue A3o[opoylow

"V Jo Sutuun]q
oo deNIoe

JUSWUOIIAUD

oSerr wr | juowrddxyg
JO sowodIno

uo A3o[opoyjow

AV 01 3urpiodoe
sisjpuy v
QIBN[IOB] PUR YODqPaa ]
DID(J APIAOI]

Apnis

A29v ut parjdde oq Aew [OIB3SAI JO SAA1I(qO
959y} ey} pagpajmouoe 03 ‘JuowdgeuBw D “AD
pue ‘uea]/Sd.L [endsoy 1oruds ‘Or AN
pue JNSA Jo s3doouod Surpnjour ‘douarpne (wooipieog) Ar ‘dN
pooIsIapun SAAPUANY e IapeolIq e 20nponu] e UoneIudSAIJ 1D ‘Al nm N “mmu 9002/01/61
sawodnQ saAnNlqo adA, uonedO] | SPpUINY Aeq




"90UdIpNE 19pL0Iq
YIM SUOP UOUDNIDAT

yum g juownadxyg
Jo uonypnpayg

KIDAT[OP
9OIAIQS JO JUSWAOUBYUD
KIDAT[OP 1e 1dwone
90IAIAS PAOUBYUD pue 9[qejeadar J1 a0 MDD ‘SN
pIe3ax yum ojqejeadar oq 1591 03 7 Judwinddxy Jo Sunoon/pareadar (98er1, | ‘OSN ‘SAVY
031 uoAold 7 judownadxy uonviudwa)du] yeddoy 7 Juowrodxg A¥Y) (4D ‘OJ ‘dIN | S00Z/11/20
(xa1
Ul PoqLIISIP SAWOIINO syuaryed pue gels
parreaq) “siokerd Sunedronaed — s1oke[d
9[01 JO oeqpPad) Y3noiy) 9[01 JO Yorqpady
ouop 7 judwrradxyg y3noay; g juownradxyg
Jo uonypnpayg Jo uonypnpayg
(3%9) ur paqLIdSap
SOW0JIN0 PA[ILId() pouad anoy ¢-7 1940
"SINOY G'7 JOAO d3eLI], JUOWIUOIIAUD JFBLI],
urgm pajudwdrduur urgIm g judwniadxyg
7 uawradxg Jo uonypruswajduly
oSden1] ur
morj Juaned paouequo
Jo 7 wowadxyg
SAW09IN0 9SAY) J0 saAna(qo pue
SurAQIyoE ur S9[0I PAUYIP (7 2pny) so101 o1y103ds
II9y) pue juowLrddxo ) 19y} ‘uedT/Sd.L
J0 $9A1302[qO ‘UBdT/Sd.L Jo saydosoqyd
Jo sarydosoqyd pue pue sordrourxd uondONPUOd
sordrourid ay3 poojsiopun uo jyeis Surjedronted pue dn-jos (98err, OSN ‘SAY
K11e91o 33e3s Sunjedronted 0] UoNdNIISUI JBJ[) 7 yuownadxg AWY) 1D ‘Dd ‘dIN | S00Z/1T/T0




(3%9) ur passnodsIp
SAW02INO JO S[re1a()
"Quop g uowadxyg
Jo uoyvnipazg

[9A9] JudwoFeueW
IOYSIY JB SOW0IIN0
7 yuownadxyq
Jo uonypnpayg

Sunoo

(320
S Juopudjurradng)

4D

SIN
‘NN ‘dD

S00¢/11/€0

1X9} Ul POqLIOSP
SOWI00INO PAILI_

SUOI)BPUIIIOT
Jo uonejudwdrdu Jo
ANIQISBYJ WI}-193UO0]
SSNOSIP 0} UOIIUJUI
)M 90UdIpNE J9peoiq




References

Coughlan, P. & Coghlan, D. 2002. Action research for operations management.
International Journal of Operations & Production Management, vol. 22, no. 2,
220-240.

Jones, Daniel, and Mitchell, Alan. 2006. Lean thinking for the NHS. An NHS
Confederation leading edge report, ISBN 1 85947 127 7.

Liker, Jeffrey K. and Meier, David. 2006. The Toyota Way Fieldbook. New York:
McGraw-Hill

Nutt, P. 2002. Why Decisions Fail: Avoiding The Blunders and Traps that Lead to
Debacles. San Francisco: Berrett-Koehler Publishers, Inc.

Spear, Steven J. 1999. Decoding the DNA of the Toyota Production System. Harvard
Business Review. September-October.

Spear, Steven J. 2005. Fixing health care from the inside, today. Harvard Business
Review. September.

Thornhill. A., Lewis, P., Millmore, M. & Saunders, M.N.K. 2000. Managing Change: A

Human Resource Strategy Approach. Harlow: Prentice Hall.



