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Abstract: Today, more than ever, change is inevitable in healthcare organizations to satisfying ever increasing expectations. 
Consumers expect higher service quality than the price they’re willing to pay to acquire those products and services. More than ever,
employees expect job security. Shareholders expect that today’s investments will yield a higher rate of return over a shorter timeframe. 
Management is constantly pressured to keep costs under control. In the coming decade, we are likely to see a lot of focus directed 
towards applying management principles to solutions of complex social issues such as environmental sustainability, energy security,
access to healthcare etc. This will also underline the need for increased interdisciplinary interaction and influence on business 
management. In light of today’s competitive pressures and a rapidly changing environment, to not change is to give way to one’s
competitors. To improve means to change. We know that to improve means we must: provide services that solve customers’ problems,
release services consistent with market demand, reduce variability in our processes, have measurements that indicate success relative to
achieving our goal and reward people for their contribution to change. Many organizations have concluded that a process of on-going 
improvement is an absolute necessity. Theory of Constraints (TOC) brings a new dimension to management philosophy and provides an
interesting challenge to the traditional ways of looking at an organization’s profitability. Adopted within a wide variety of organizations 
and settings, it appears that organizations using TOC have determined that it can help them achieve a number of management 
objectives, including continuous improvement. Using TOC should be guided by the purpose or requirements it is necessary to meet. The 
goal of every organization is the same; optimize profitability by meeting customer requirements better than the competition. The TOC is
both descriptive and prescriptive in nature that describes the cause of system constraints and provides guidance on how to resolve them. 
TOC provides a set of holistic processes and rules, all based on a systems approach that exploits the inherent simplicity within complex 
systems through focusing on the few "leverage points” as a way to synchronize the parts to achieve ongoing improvement in the 
performance of the system as a whole. This paper will clarify the concepts on the TOC and will facilitate its successful implementation in
organisations with special reference to healthcare institutions.
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1. Background

The melting of barriers among nations and their increasing 
interconnectedness, accelerated by technology, has led to a 
change in the world order that has had a profound impact 
on global business. The emergence of nations (China,
India, Malaysia, etc) has replaced the era of unquestioned 
dominance of the Western countries or any one particular 
region, paving the way for a flattened business arena 
where developments in one part of the other are certain to
have a spiraling impact. Perhaps the best evidence of this 
is the recent financial crisis. In a knowledge driven era of
highly specialized experts, businesses that can share and 
multiply that expertise the fastest will win the race. As the 
world becomes ever more complex, more and more of
what we do is knowledge work, the application of highly 
specialized knowledge and expertise. An organization‘s
competitive advantage revolves around its most advanced 
talent - those leading edge knowledge workers who solve 
challenging problems, develop new products and take the 
business in novel directions. Against the backdrop of a 
competitive global economy and the sustainability and 
ethical expectations of organisations, knowledge about 
reputation, strategy development and approaches to
growth, innovation, organisational change, measuring 

business performance and the power of the customer is
essential. The TOC is a systems-management philosophy 
developed by Eliyahu M. Goldratt in 1984. The basic 
premise of TOC is that constraints establish the limits of
performance for any system. Managers should focus on
effectively managing the capacity and capability of these 
constraints if they are to improve the performance of their 
organization. TOC is focused on the weakest ring(s) in the 
chain to improve the performance of systems. 
Organizations should be more focused on understanding 
their own structure in terms of processes to survive in a 
global competition. In this situation, TOC becomes an
important problem structuring and solving methodology 
which changes the way of thinking of managers.  

2. Theory of Constraints: Transforming 
ideas

TOC has broad applications in diverse organizational 
settings. For example, TOC has proved to be a milestone 
concept leading to process improvement in organizations. 
Emphasizing the need to maximize the throughput, TOC 
focuses on understanding and managing the constraints 
that stand between an organization and the attainment of
its goals. Once the constraints are identified, TOC 
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subordinates all the nonconstraining resources of the 
organization to the needs of its core constraints. The result 
is optimization of the total system of resources. 
TOC is a vital part of this expanded toolkit, providing 
unique insights and focus into the ongoing challenges of
identifying the products and services that will maximize 
customer value-added and organizational profitability. Key 
principles include: 

• If processes and organizations function as chains or flows,
the weakest links can be found and strengthened. 

• An organization that maximizes the output of every 
machine will not perform as well as one that ensures 
optimization of the flow of materials and value created 
through its linked set of activities. 

• One event causes another to happen in any organization. 
Capturing the essence of cause and effect within the 
system and identifying measurements that emulate these 
relationships are the keys to optimizing system 
performance. 

• Most of the constraints faced in systems originate from 
policies, not physical things. Physical constraints, such as
the number of nurses in a hospital can be objectively 
identified and dealt with. Policy constraints (e.g., behavior 
patterns, attitudes, lack of information, and assumptions) 
are potentially more damaging than physical constraints,
yet are much more difficult to identify and deal with. 

• All organizations are systems made up of interdependent 
activities, each with its own level and type of variability. 
TOC has broad applications in organizations. Its benefits 
cross multiple boundaries and functions, resulting in uses 
and benefits including: 

• Decreased production lead times; 
• Improved quality of products and services; 
• Dramatic increases in profitability; 
• Reduced inventory levels; 
• Reduced bottlenecks; 
• Management of constraints; 
• Curbing of statistical fluctuations; 
• Improved competitive position; 
• Facilitation of strategic marketing and operational 

decisions; 
• Introduction of the marginal pricing concept; and 
• Application of continuous improvement at the supply 

chain level. 

TOC can be used effectively to improve performance in
areas like manufacturing, marketing and administration.  

3. Consequences of the TOC 

- The more complex the system, the less independent 
process. Usually complex systems have only one 
constraint at a given time. 

- A system of optimum processes cannot be an optimum 
- An optimum system runs the constraint (or bottleneck) 

at optimum capacity (focused on the goal of the system),
and all optimum capacity (focused on the goal of the 
system), and all other process steps must have excess 
capacity. 

The core idea of the TOC is that every real system stem 
such as a profit--making enterprise must have at least one 
constraint. 

The TOC is a thinking process that enables people to
invent simple solutions to seemingly complex problems. 
Every system must have at least one constraint limiting 
output. There is no choice in the matter; either you manage 
the constraints or they mange you. The constraint will 
determine the output of the system whether they are 
acknowledged and managed, or not. TOC focuses 
improvement efforts where they will have the greatest 
immediate impact on the bottom line. It provides a reliable 
process that insists on follow through. 

Finding the Focal Point 

TOC is about two things: focus and follow through. Before 
a company can properly focus, one necessary condition is
that they answer the following question: what is the goal of
a for-profit enterprise? Once the goal is identified, a 
necessary condition to success in achieving the goal is to
identify which measurement(s) will be used to judge 
progress. 

4. Systems as Chains 

A system is a collection of interrelated, independent 
processes that work together to turn inputs into outputs in
the pursuit of some goal. A chain always has one weakest 
link. If one applies force to the chain at an increasing rate,
it would eventually break at the weakest link. The weakest 
link is the constraint that prevents the system (chain) from 
doing any better at achieving its goal (accepting force). At
any given time there is only one constraint in a system that 
limits the output of the entire system. The remaining 
―links‖ are known as nonconstraints. After strengthening 
one constraint, the system is stronger. However, the 
system does not become infinitely stronger. The constraint 
simply migrates to a different component of the system. 
Some other link is now the weakest and all the other links 
are nonconstraints. 1,, 2, 3, 4, 5, 6, 7, 8, 9, 10, To better understand 
the TOC, consider a production system that runs raw 
materials through three component processes and then 
turns them into a finished product.[Fig 1]

Within this system, each process is equivalent to a link in
the production chain. Where is the constraint in this chain? 
Process B is the weakest link. Process B produces the least 
at only six units per day. Process A and C are the 
nonconstraints. Imagine that the manufacturer improves 
process B until it can produce 18 units per day. Now,
process C becomes the system constraint while the 
nonconstraints are everywhere else. If process 
improvements continue until all processes are producing 
18 units/day or higher, the system constraint becomes the 
marketplace, which can accept only 15 units per day. At
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this point, internal constraints have been replaced by an
external constraint. TOC emphasizes fixing the weakest 
link in the chain—the system constraint—and temporarily 
ignoring the nonconstraints. In this way, the theory has a 
profound impact on process improvement. 1-11 created a 
simple relationship chart between three system- level 
measurements: throughput (T), inventory (I), and operating 
expense (OE). 1-11 [Table 1 & Fig 2, 3]

Table 1: Relationship chart between three system- level 
measurements: throughput (T), inventory (I), and operating 

expense (OE) 

Figure 2: Relationship between three system- level 
measurements: throughput (T), inventory (I), and operating 

expense (OE) 
Given Goldratt's three dimensions, organizations have 
three different options for system improvement: increasing 
T, reducing I, or reducing OE. The practical limits of
reducing inventory and operating expenses are relatively 
low, as a system cannot produce many outputs without 
them. Theoretically, there's no upper limit to how much an
organization can increase its throughput, but market sizes 
are limited. The potential for increasing T tend to be much 
higher than the potential for decreasing I and OE. 
Therefore, a basic model for system improvements focuses 
on increasing T and making reduction of I and OE a 
secondary priority, as shown below: 

Figure 3: Basic model for system improvements 

Rather than spreading limited time, energy, and resources 
across an entire system teams focus on that part of the 
system with the potential to produce immediate system 
improvement.  

Basic Principles
Goldratt outlines several principles that help creates an

environment conductive to the prescriptive part of his
theory. The prescriptive part of the theory of constraints
helps organizations answer three management questions
regarding systems and their constraints: where is the
constraint, what should we do with the constraint and how
do we implement the change? 1-11

The Five Focusing Steps:
Step 1: Identify the system constraint.
Step 2: Decide how to exploit the constraint.
Step3: Subordinate everything else.
Step 4: Elevate the constraint.
Step 5: Go back to Step 1.
After a constraint is broken, the organization repeats the
steps all over again, looking for the next thing constraining
link. At the same time, the organization needs to monitor
how the changes related to subsequent constraints impact
the already improved constraints.
The Five Logical Tools:

1. Current reality tree (CRT). Helps organizations work
backward from an undesirable effect to identify the core
problem.

2. Conflict resolution diagram (CRD). Allows organizations
to resolve hidden conflicts that usually perpetuate chronic
problems (also known as the ―evaporating cloud‖)

3. Future reality tree (FRT). Enables organizations verifies an
action produces the desired results. It also identifies and
removes any unfavorable new consequences from the
action.

4. Prerequisite tree (PRT). Helps organizations implement a
decision by providing a recommended sequence of events
and identifying potential obstacles.

5. Transition tree (TT). Provides organizations with a
detailed, step-by-step action plan for implementing a
decision
The five logic trees can be used individually or together as
an integrated thinking process. The table below shows how
the five tools can be used together in answering the three
management questions about change. The constraints
determine the performance of a system. A constraint is
anything that prevents a system from achieving a higher
performance relative to its goal.1-11

The Seven Focusing Steps
Goldratt suggested five focusing steps for managing
resource and market constraints. Later others suggested
that this be expanded to seven steps for more completeness
by adding two steps at the front. Presented below is the
seven step version followed by an example of its
application. The seven focusing steps are: decide on the
goal of the system, determine the system‘s performance
measures, identify the system‘s constraint(s), decide how
to exploit the system‘s constraint(s), subordinate
everything else to the decision taken in step 4, elevate the
system‘s constraint(s) and if in a previous step the
constraint is broken, go back to step 3. Do not let Inertia
cause a system constraint. 1-11 [Table 2, 3]
The focusing steps form a basis for continuous 
improvement. There is always a constraint. The 
implication of no constraint would be infinite performance 
for the system. The steps may cause constraint after 
constraint to be broken; a new constraint emerges but the 
system performs at a higher level. Second, the Exploit step 
should always precede the Elevate step. When people find 
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that a resource constraint exists, there is a natural tendency 
to want to get more of the resource. One should get the 
maximum performance from the existing resource before 
getting more of the constraint resource. 
TOC is applied to logically and systematically answer 
these three questions essential to any process of ongoing 

improvement: what to change, to what to change and how 
to cause the change?

More specific uses of the Thinking Processes can be used
to significantly enhance vital management skills, such as:
win-win conflict resolution, effective communication,
team building skills, delegation, and empowerment. 1-11

A step-by-step process for using the TOC:

Step 1: Identify the Constraint.  
The first step is to identify your weakest link – this is the 
factor that's holding you back the most. Start by looking 
at the processes that you use regularly. Are you working 
as efficiently as you could be, or are there bottlenecks –
for example, because your people lack skills or training,
or because you lack capacity in a key area? Here, it can
help to use tools like Flow Charts, Swim Lane Diagrams,
Storyboarding, and Failure Modes and Effects Analysis
to map out your processes and identify what's causing 
issues. You can also brainstorm constraints with team 
members, and use tools like the 5 Whys Technique and 
Root Cause Analysis to identify possible issues. 
Constraints may not just be physical. They can also 

include intangible factors such as ineffective 
communication, restrictive company policies, or even 
poor team morale. 
A system can only have one constraint at a time. So, one 
need to decide which factor is the weakest link, and focus 
on that. If this is not obvious, use tools like Pareto 
Analysis or Queuing Models to identify the constraint. 

Step 2: Manage the Constraint 
Once you have identified the constraint, you need to
figure out how to manage it. What can you do to increase 
efficiency in this area and cure the problem? (Goldratt 
calls this "exploiting the constraint."). The solutions will 
vary depending on the team, the goals, and the constraint 
you're trying to overcome. You can review approaches 
used in Lean Manufacturing, Kanban, Kaizen, and the 5S
System to see if these can help you manage your 
constraint. Try to brainstorm possible solutions with the 
team, and to use problem-solving tools such as the Five 
Whys and Cause and Effect Analysis to identify the real 
issues behind complex problems. 
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Step 3: Evaluate Performance 
See how the constraint is performing with the fixes you 
have put into place. Is it working well? Or is it still 
holding back the performance of the rest of the system? If
the constraint is still negatively affecting performance,
move back to step 2. If you have dealt with the constraint 
effectively, you can move back to step 1 and identify 
another constraint. 
A Management Paradigm
The TOC is a management paradigm that views any 
manageable system as being limited in achieving more of
its goals by a very small number of constraints. There is
always at least one constraint, and TOC uses a focusing 
process to identify the constraint and restructure the rest 
of the organization around it. If a constraint's throughput 
capacity is elevated to the point where it is no longer the 
system's limiting factor, this is said to "break" the 
constraint. The limiting factor is now some other part of
the system, or may be external to the system (an external 
constraint). This is not to be confused with a breakdown. 
Buffers are used throughout the theory of constraints. 
They often result as part of the exploit and subordinate 
steps of the five focusing steps. Buffers are placed before 
the governing constraint, thus ensuring that the constraint 
is never starved. Buffers are also placed behind the 
constraint to prevent downstream failure from blocking 
the constraint's output. Buffers used in this way protect 
the constraint from variations in the rest of the system. 
Buffers ultimately buy you time. 
A prerequisite in the theory is that with one constraint in
the system, all other parts of the system must have 
sufficient capacity to keep up with the work at the 
constraint and to catch up if time was lost. In a balanced 
line, as espoused by Kanban, when one work center goes 
down for a period longer than the buffer allows, then the 
entire system must wait until that work center is restored. 
1-11

There are many ways to apply buffers, but the most often 
used is a visual system of designating the buffer in three 
colors: green (okay), yellow (caution) and red (action 
required). Creating this kind of visibility enables the 
system as a whole to align and thus subordinate to the 
need of the constraint in a holistic manner. 
The thinking processes are a set of tools to help managers 
walk through the steps of initiating and implementing a 
project. When used in a logical flow, the Thinking 
Processes help walk through a buy-in process: Gain 
agreement on the problem, Gain agreement on the 
direction for a solution, Gain agreement that the solution 
solves the problem, Agree to overcome any potential 
negative ramifications and Agree to overcome any 
obstacles to implementation. 
TOC takes a scientific approach to improvement. It
hypothesizes that every complex system consists of
multiple linked activities, one of which acts as a 
constraint upon the entire system (i.e. the constraint 
activity is the ―weakest link in the chain‖). Every process 
has a constraint (bottleneck) and focusing is the fastest 
and most effective path to improved productivity. A 
successful TOC implementation will have the following 
benefits: increased profit, fast improvement, improved 
capacity, reduced lead times and reduced inventory.1-11 

Core Concept of TOC 

The core concept of the TOC is that every process has a 
single constraint and that total process throughput can 
only be improved when the constraint is improved. TOC 
seeks to provide precise and sustained focus on
improving the current constraint until it no longer limits 
throughput, at which point the focus moves to the next 
constraint. The underlying power of TOC flows from its 
ability to generate a tremendously strong focus towards a 
single goal (profit) and to removing the principal 
impediment (the constraint) to achieving more of that 
goal. In fact, Goldratt considers focus to be the essence of
TOC. 
The Five Focusing Steps 
The TOC provides a specific methodology for identifying 
and eliminating constraints, referred to as the Five 
Focusing Steps. As shown in the following diagram, it is
a cyclical process. [Fig 4]

Figure 4: The Theory of Constraints uses a process known as
the Five Focusing Steps to identify and eliminate constraints 

(i.e. bottlenecks). 
The Five Focusing Steps are further described in the 
following. 
The Thinking Processes 
The TOC includes a sophisticated problem solving 
methodology called the Thinking Processes optimized for 
complex systems with many interdependencies. They are 
designed as scientific ―cause and effect‖ tools, which 
strive to first identify the root causes of undesirable 
effects (referred to as UDEs), and then remove the UDEs 
without creating new ones. The Thinking Processes are 
used to answer the following three questions, which are 
essential to TOC: what needs to be changed?, what 
should it be changed to?, and what actions will cause the 
change?. 
Examples of tools that have been formalized as part of the 
Thinking Processes include: 
Throughput Accounting 
The strongest emphasis is on increasing Throughput. 
TOC is saying to focus less on cutting expenses 
(Investment and Operating Expenses) and focus more on
building sales (Throughput). 
Drum-Buffer-Rope 
Drum-Buffer-Rope (DBR) is a method of synchronizing 
production to the constraint while minimizing inventory 
and work-in-process. The ―Drum‖ is the constraint. The 
speed at which the constraint runs sets the ―beat‖ for the 
process and determines total throughput. The ―Buffer‖ is
the level of inventory needed to maintain consistent 
production. The ―Rope‖ is a signal generated by the 
constraint indicating that some amount of inventory has 
been consumed. The role of the rope is to maintain 
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throughput without creating an accumulation of excess 
inventory. 1-11

Implementing TOC 
Step One – Identify the Constraint: Look for large 
accumulations of work-in-process on the plant floor,
Look for areas where process expeditors are frequently 
involved, Review equipment performance data to
determine which equipment has the longest average cycle 
time, Ask operators where they think equipment is not 
keeping up with demand and The deliverable for this step 
is the identification of the single piece of equipment that 
is constraining process throughput. 
Step Two – Exploit the Constraint: make the most of
what you have – maximize throughput of the constraint 
using currently available resources. Create a suitably 
sized inventory buffer immediately in front of the 
constraint to ensure that it can keep operating even if an
upstream process stops. Check quality immediately 
before the constraint so only known good parts are 
processed by the constraint. Ensure that the constraint is
continuously scheduled for operation. The deliverable for 
this step is improved utilization of the constraint, which 
in turn will result in improved throughput for the process. 
If the actions taken in this step ―break‖ the constraint (i.e. 
the constraint moves) jump ahead to Step Five. 
Otherwise, continue to Step Three. 
Step Three – Subordinate and Synchronize to the 
Constraint. The primary objective is to support the needs 
of the constraint (i.e. subordinate to the constraint). All 
non-constraint equipment has some degree of excess 
capacity. This excess capacity is a virtue, as it enables 
smoother operation of the constraint. The deliverable for 
this step is fewer instances of constraint operation being 
stopped by upstream or downstream equipment, which in
turn results in improved throughput for the process. If the 
actions taken in this step ―break‖ the constraint (i.e. the 
constraint moves) jump ahead to Step Five. Otherwise,
continue to Step Four. 
Step Four – Elevate Performance of the Constraint 
In this step, more substantive changes are implemented to
―break‖ the constraint. These changes may necessitate a 
significant investment of time and/or money (e.g. adding 
equipment or hiring more staff). The key is to ensure that 
all such investments are evaluated for effectiveness. 
Step Five – Repeat the Process
Integrating the TOC with Lean 
One of the most powerful aspects of the TOC is its laser-
like focus on improving the constraint. While Lean 
Manufacturing can be focused, more typically it is
implemented as a broad-spectrum tool. TOC can serve as
a highly effective mechanism for prioritizing 
improvement projects, while Lean Manufacturing can
provide a rich toolbox of improvement techniques. The 
result – manufacturing effectiveness is significantly 
increased by eliminating waste from the parts of the 
system that are the largest constraints on opportunity and 
profitability. 1-11 [Fig 5]

Figure 5: The Five Focusing Steps of the Theory of
Constraints can utilize established lean manufacturing 

tools as shown in the diagram. 

A Framework for Applying TOC’s Process
TOC emphasizes that improving constraint‘s performance
directly results in enhancing total system performance.
The theory seems to be a natural fit for the resource-
constrained publicly funded health systems and in fact
some of its tools and concepts have been applied to this
setting. TOC is about leveraging the constraint to
improve the performance of the system. One should be
able to answer if applying a tool of TOC has in fact
improved overall system performance through leveraging
system‘s constraint.
The details of the drum-buffer-rope technique, TOC‘s
scheduling methodology for physically constrained
systems, were spelled out in another book: ―The Race‖

(Goldratt and Fox, 1986). Drum, or the bottleneck, sets
the pace of the system and is protected by the buffer. The
rope is the communication mechanism to signal the
release of raw material at the right time. Buffer
management is a related TOC application that determines
the size and monitors the status of buffers. Buffer levels
can be set to some initial levels. Over time, buffers can be
monitored and their right level can be determined through
experience.12 Lubitsh et al (2005) investigated the impact
that applying TOC has had on three NHS Trust
departments, Neurosurgery, Eye, and ENT, with regards
to reducing waiting lists in the system and improving
throughput of patients. Using data that was collected on a
number of NHS performance indicators before and after
the intervention (over a period of 40 months), they found
that for both Eyes and ENT, most measures improved.
However, significant improvements could not be verified
for Neurosurgery, possibly due to the size of the system,
complexity of treating neurological disorder, heavy
reliance on support services, impact of emergencies on
elective work, and the motivation and receptiveness of
staff to the proposed changes. This finding emphasizes
the importance of taking into account the social
environment in order to maximize the benefits of TOC in
an organization.12, 13

Positive financial and operational results are related to a
nurturing environment supported by improved
communication, coordination, cooperation, and
participatory management style. If the organization takes
care of its people, then its people take care of the
organization in terms of improved market share, bottom
line improvements, and financial stability.
Kershaw (2000) applied the focusing steps to an
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outpatient oncology clinic administering chemotherapy to
patients. The process is composed of six steps: checking
in with the receptionist, blood tests in the lab,
pretreatment process conducted by nurses in the exam
room, physician consult in the exam room, chemotherapy
administration in the treatment room, and scheduling a
follow-up appointment with the receptionist. To identify
the bottleneck, patient volumes were compared to the
capacity of resources at each step of the treatment process
and the treatment chairs were found to be the primary
constrained resource. Improvement efforts were focused
on the constraint. First, the three components of the
treatment time- establishing intravenous access,
administering prescribed drugs, and performing post
treatment education were analyzed. It was decided that
the post treatment education could be performed during
drug administration and that the intravenous access, for
more routine patients, could be established in the blood
lab by lab technicians. Moreover, mobile supply caddies
were set up so that time was not lost due to nurses
looking for equipment and supplies when patients
experienced undesirable side effects. At the end of the
study, the capacity was increased by 20 to 25 percent.12, 14

Rotstein et al (2002) present a retrospective study of
whether or not the bottleneck in a particular emergency
department had been the physicians, to evaluate under
what conditions adding medical staff would be a valuable
strategy. This is a contribution, though probably not very
generalisable to the first step of the process of ongoing
improvement: identifying the bottleneck. The marginal
benefit of shortening non-trauma patients‘ length of stay
during a period when a physician in the evening shift had
been added was examined for different patient volumes
using the SAS software package. To exclude other
parameters that might have contributed to this change in
the length of stay, the length of stay of the patients
visiting in the morning shift served as a control group, as
no staff were added to the morning shift during the period
that the staffing level in the evening shift was examined.
The study showed that the physician could only be
regarded as the bottleneck within the 80-119 patient
volume range.12, 15

Gupta and Kline (2008) present the application of TOC‘s
process of ongoing improvement to a Chemical
Dependency unit within a community mental health
center. In identifying the constraint, wait times are taken
as a clue to spot psychiatrists as the primary constraint of
the system, and the therapists as the secondary. In the
later steps of subordinating the system to the constraints,
it is revealed that the clinical support function also
demonstrates inadequate capacity. A number of
recommendations are made, including moving the
psychiatrist‘s office closer to the waiting area which
proved to save enough time for the psychiatrist to
personally schedule new patients for Psychiatric
Evaluation and make reminder calls for these patients. As
a result, the no-show rate for Psychiatric Evaluation
appointment fell from 43% to 20%. Other
recommendations regarding increasing pay of clinical
staff support await agency action at the executive level. It
was advised that the patients with a certain number of
missed appointments per year should have their cases
closed.12, 16

Siha (1999) summarizes the complexities encountered in
the medical environment, namely stochastic cure times,
dependent events, and probabilistic care plans, and
suggests that the drum-buffer rope technique might be
useful in this environment. The goal of health systems
has not been widely discussed in the TOC literature.
Some of the few suggested goals include ―maximize life
expectancy and quality of life at an acceptable cost to
society‖ (Hunink, 2001), ―to maximize the units of
health‖ (Breen et. al., 2002), ―providing safe care while
thinking of money only as an operating expense –
something to be reduced‖ (McNutt et. al., 2004), ―to treat
more patients both now and in the future‖ (Wright and
King, 2006), to ―maximize quality medical services
provided to its customers, subject to budgetary
constraints‖ (Ronen et. al., 2006), and ―to make more
health, today as well as in the future‖ (Schaefers et. al.,
2007). Schaefers et al (2007) recently presented a more
relevant paper in defining TOC‘s performance measures
for the health industry. They generalize the classical
TOC‘s goal statement for publicly traded for-profit
companies, namely ―making money, both now and in the
future‖, to be applicable to any type of institution, by
rephrasing the goal as: ―to continuously make more goal
units today as well as in the future.‖ 12, 17, 18, 19, 20, 21, 22, 23

To define the goal unit for a non-profit hospital, they take
TOC‘s approach in that the goal unit should be the ―value
of the product or service in the eyes of the organization‘s
customer‖. They claim that ―the patient‘s objective is to
receive the care that will maximize his life expectation
with an acceptable to good life quality‖, and as such
meeting this objective should be the hospital‘s goal.
Therefore, a measurement is needed that captures both
life quality and life expectation. They formulate the goal
unit LETLIQ.
Taylor and Sheffiled (2002) applied TOC‘s thinking
process to a Texas-based claims processing company that
files, processes, and follows up medical insurance claims
from local medical providers. Twelve UDEs were
identified. A current reality tree was constructed that
identified one of the UDEs (medical costs are growing
faster than reimbursement levels) as the core problem. An
evaporating cloud was built with the objective of
achieving the opposite of the core problem, i.e. increasing
the margin between reimbursement and cost. To this aim,
claims should be entered correctly, and they should be
entered promptly. The former requires taking time to
properly training the staff; the latter requires putting new
staff to work immediately. As such, there exists a
conflict. Five injections were considered: (a) add more
edit checks to the system; (b) ensure that the claims
processing entity receives EOBs; (c) provide additional
staff training; (d) ensure that all valid claims are paid; and
(e) ensure that claims are filed for the maximum legal
amount. Finally, a future reality tree was developed to
demonstrate the positive effect of these injections in
addressing the UDEs.24

Taylor and Churchwell (2004) apply the thinking process
to tackle the problems of the General Medical Medicine
(GMS) department of a Texas psychiatric state hospital.
Within 24 hours of admission, patients should have a
History and Physicals (H&P) exam at the GMS
department.25 Also, patients who develop medical
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conditions that require treatment are referred by the
attending physician to the GMS department for a consult
(evaluation and treatment). Patients might be sent back to
the attending physician with recommendations for
treatment, or be treated at the GMS. Severely ill patients
are referred to outside medical services. A total of eleven
UDEs were identified. A current reality tree identified
one of the UDEs (the decrease in the legislative funding)
as the core problem. Two evaporating clouds were made,
one to deal with the conflict between reducing workload
and expenses and maintaining patient satisfaction; the
other one to deal with the conflict between boosting
nursing morale and increasing output. Injections were
designed that, through a future reality tree, were shown to
affect the hospital positively even if legislative funding
decreases.12

McNutt and Odwazny (2004) discuss how the TOC
provides the Patient Safety Committee of Rush
University Medical Center with a conceptual framework
for identifying core causes of error and offers the
committee a model for planning safety improvements.
The committee uses individual cases of serious adverse
events, as opposed to trends or frequencies, to conduct an
independent review of what has happened. First a chain
of events leading to the adverse event, a timeline starting
from the first discernible clinical decision and ending
with the adverse event, is built. Despite the presence of
multiple weak steps in the chain of events, the committee
looks for a single step in the chain that is most likely
responsible for the series of events that led to the adverse
event. In investigating each case, the team develops a
current reality tree by asking all possible logical
questions to understand the causes. The tree pinpoints a
single core cause. Next the steps are redrawn to see if a
better way can be devised. Frequently, the core cause is a
conflict, and that‘s why the team hears a lot of yelling
and objections to their proposals.12, 20

Umble and Umble (2006) report the application of buffer
management techniques to reduce Accident and
Emergency (A&E) department waiting times and the
waiting times of acute hospital admissions of A&E
patients in three NHS facilities.26 Acknowledging that
DBR is not applicable in this environment because it is
not possible to schedule the arrival of patients, they take
advantage of the buffer management techniques for
project environments. Unlike most project environments
where, due to the uniqueness of each project, there is a
lack of feedback mechanisms to improve problematic
processes for future projects, they identify the health care
environment as a ―highly repetitive multi-project
environment‖ where buffer management concepts can be
utilized to their full potential. Each patient is regarded as
a new project, the progress of which, from patient arrival
to discharge from A&E or admission to acute beds, is
monitored and compared against the performance
standards set by the NHS. If there is reason to believe that
the patient will not make it in time to meet the
performance standards (e.g. patient is in the tracking or
expedite buffer zones), then the resources are managed
and the patient is expedited (if necessary) through the
remaining steps to ensure the standards are met.
Moreover, each week, a team of representatives review
the sources of delays and focus their collective attention

on improving the performance of the single activity that
most negatively impacts waiting times. Statistical
analyses of pre-implementation and post-implementation
records demonstrate significant improvements with
regards to the percentage of patients for whom the
performance standards have been met.
DBR proved to be an effective mechanism in balancing
the inherent tradeoff between the two performance
measures of instances of delayed treatment and average
patient wait time.12

The goal refers to increase the quality and quantity of
lives both now and in the future. This goal statement
leads us to choose the quality adjusted life-years (QALY)
as the unit of measurement for the goal. The advantage of
using QALY as the unit of measurement is that it
simultaneously captures gains from reduced morbidity
(quality gain) and reduced mortality (quantity gain), and
combines these two into a single measure (Drummond,
1987).27 The view is that the QALY is a good basic
definition of what we are trying to achieve in health care,
and maximizing QALYs is quite an appropriate goal.
Schaefers et. al. (2007) formulate the goal with some
units of life time expectancy multiplied by an index of
life quality, and try to link the performance measures to
this goal.23

The TOC process of ongoing improvement would favor
providing services to those most likely to benefit from
them (i.e. those with higher ―return on health investment‖
on every QALY invested in health services). If the
amount of time wasted to receive health services is
relatively the same for everybody, this could be
equivalent to those with higher clinical priorities, as
conceptualized with the ―health program effectiveness‖

element of the model. It would be advisable to offload the
provision of health programs that could use less scarce
resources to those resources, so that the scarcest capacity
is saved for the ones that really need it. An example
would be to offload the care of a diabetes patient who
could benefit either from a specialist or a dietician to a
dietician, when the supply of specialists is scarce.12

TOC has the potential to improve the resource-
constrained publicly funded health systems by focusing
improvement efforts on system constraints.
Drum-buffer-rope proved to be an effective mechanism in
balancing the inherent tradeoff between the two
performance measures of instances of delayed treatment
and average patient wait time.12

Applications in Healthcare
The TOC was developed as an improvement
methodology to create breakthroughs in performance in
seemingly complex organisations. As a physicist Goldratt
used the history of the study of disease to explain his
struggle to find a systematic approach to management and
the development of the TOC methodology (Goldratt,
1987). He explained the development of a systematic
approach as moving through three distinct stages:
classification, correlation, and cause and effect.28

The first stage – classification – is as old as the Old 
Testament. When certain symptoms of disease appeared 
houses were quarantined and, as symptoms developed,
the individual was isolated. However, with other 
symptoms that were not spread through human contact it
was understood that isolation was not necessary. Diseases 
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were classified not only by their symptoms but also by
their potential for infection. These forms of classification 
helped to localise and prevent the spread of disease. 28 

In the management of modern hospitals the classification 
stage of a systematic approach to improvement comes via 
hospital data. The claimed benefit of classified data is
improved communication. However, using this data can
be time-consuming and expensive. In England the NHS
tried to develop an integrated patient record system,
which claimed that ―NHS Connecting for Health supports 
the NHS in providing better, safer care by delivering 
computer systems and services which improve the way 
patient information is stored and accessed‖ (NHS, 2007). 
However, the project failed and the £12 billion scheme 
was axed in September 2011. The second stage of a 
systematic approach to disease – correlation – was only 
achieved comparatively recently. Edward Jenner found 
that if serum is transferred from an infected cow to a 
human body, the human would notbe infected with 
smallpox. Immunisation had been discovered. Medicine 
was no longer limited to preventing the spread of the 
disease but to preventing and, in some future cases,
eliminating it. For Goldratt the importance of this stage 
was in understanding how to improve things. However,
the question of why was not yet answered. Without the 
‗why‘ it is perhaps not surprising that it took over seventy 
years for Jenner‘s methods to be widely accepted.28 

The main purpose of Goldratt‘s comparisons of the study 
of medicine with the study of organisational systems 
relative to management was to highlight the significance 
of medicine as a mature science that has, for many years,
been in this third stage of cause and effect. This stage is
based upon the search for the minimum number of
assumptions that will explain, by direct logical derivation,
the maximum number of natural phenomena. In
healthcare the goal is to provide affordable, high-quality 
and timely care. There are literally thousands of different 
patient pathways and on any one day there is a 
combination of unplanned and emergency admissions,
and planned outpatient and inpatient treatments. 
If we look at one effect – the flow of patients through the 
system – it is easy to recognise that patients‘ lengths of
stay in hospital vary considerably, from a few hours to
many days. One hypothesis might be that the only cause 
of the spread is the variation in clinical recovery time 
across patients. There is a more dominant cause of
variation in length of stay, a cause related to disruption or
delay, either during the patient‘s journey or at the end of
their care. This underlying cause impacts upon the quality 
of care and often puts staff under together with the 
common experience of health professionals, indicates the 
quality and timeliness of care rapidly deteriorates when 
staff are overstretched. Catastrophic failures most often 
occur during extended periods of unreasonable staff 
pressure.28  
Having Robust Patient Centred Priority System 
The best way to identify the underlying constraint is to
start with the creation of a robust and trustworthy patient-
centred priority system and then identify which resource 
or task combination most often disrupts this patient-
centred prioritisation. Diagnosis starts at the beginning of
a patient‘s care and continues throughout their care. This 
continuation of diagnosis results in new tasks emerging 

throughout the patient‘s journey. This is caused by, for 
example: clinical recovery time varying significantly 
from patient to patient even when patients are suffering 
from the same illness type, any patient may have a mix of
illnesses, recovery time becoming extended for some 
patients when they are not treated in a timely manner. An
analysis of a European 800 beds acute hospital shows that 
in a scenario in which every planned discharge date was 
reviewed every day and half the patients recovered faster 
and half slower than expected, then every day gained 
from those who recovered faster would allow 
approximately 3, 000 extra patients to be treated a year. If
we assume the average throughput per patient is €2, 000
then this is equivalent to €6.0 million extra throughput.29,

30, 31, 32, 33, 34, 35 

Managing According to Patient Priorities 
Synchronising the flow of current patients around an
initial planned discharge date is not sufficient to maintain 
a robust and trustworthy patient-centred prioritisation. 
Priorities must not only be based on updating the actual 
rate of recovery of the patient but also the latest 
understanding of disruptions or delays. Hectic priorities 
cause chaos across the system and result in clinical and 
managerial staff bouncing from crisis to crisis. Even 
when patient flows are synchronised, a priority system 
can still lead to chaos. There are many different sources 
of variability in the day-to-day running of a hospital. QFI 
Discharge Jonah is based on a unique modification to
Goldratt‘s buffer management process. Buffer 
management sets priorities in a four-colour-coded system 
according to the degree to which the buffer time is
consumed. Each patient‘s planned discharge date is
buffered. The impact of changing a planned discharge 
date and/or disruption/delay to any one patient is
understood and taken into account when adjusting the 
priority list across all patients. If a patient has passed their 
planned discharge date or is predicted to pass their 
planned discharge date because of the remaining duration 
of an outstanding task taking longer than the remaining 
time of the planned discharge date, then the patient status 
will be black. This enables staff to address the first and 
most fundamental question: ―Of all the patients I could 
attend to next, which one should I choose?‖ Having the 
correct answer to this question provides the most 
important piece of information a resource, such as a 
doctor, nurse, manager or central department, requires if
it is to play its role in improving patient flow. 29, 30, 31, 32, 33,

34, 35

Implementing a Sustained Breakthrough in
performance 
When a robust and regularly updated priority list is
threatened by a non-clinical cause of disruption or delay 
it is far better to identify and permanently eradicate the 
cause than to adjust the priority list. Recording the 
resource that is causing disruption or delay to a patient 
journey as the patient moves through the green, amber,
red and black buffer zones makes the resource 
immediately aware it is disrupting the patient‘s journey. 
This then allows the resource the opportunity to take 
effective and proactive action. The process also enables 
analysis of the few resources most often causing the most 
disruption/delay across the most patients – the 
constraint(s). This is a robust way to focus improvement 
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initiatives and improve overall performance of the 
system. QFI Discharge Jonah enables this analysis to be
carried out even when the dependency between tasks is
unclear or emerges during the patient journey. It also 
allows clinicians and managers to answer the second key 
question: ―Which task, resource or task/resource 
combination is most often causing the most delay across 
the most patients?‖ People are willing to adopt an
approach when they understand and agree with the 
underpinning logic, and understand that the logic is being 
checked in their own hospital through a series of
controlled experiments. It is important that the first (and 
subsequent) actions are: common sense, even if not 
common practice; can be rapidly implemented; do not 
require daring acts of leadership; and deliver immediate 
and substantial benefits in line with expectations. 29, 30, 31,

32, 33, 34, 35  
Results from more than fifty implementations across the 
world have shown that the identification and eradication 
of the few underlying constraints reveal the inherent 
simplicity of the system. A hospital that follows this 
approach will quickly find itself with shorter lengths of
stay, resulting in higher-quality, more timely care 
delivered by staff who feel less stretched. However, this 
is when the real challenge begins. In the past the reaction 
of senior management to the released beds has been to
‗right size‘ the capacity to achieve cost savings. This is
understandable in the current economic climate. 
However, there is a choice. The more sensible way to
deal with the exposed excess capacity is to capitalise on
it; to encourage clinicians to take advantage of the 
improved performance and improve the quality and 
timeliness of the care they provide, eliminate unnecessary 
backlogs and help the hospital to flourish. Doctors, nurses 
and managers working together in a patient-centric 
system delivering higher quality, more timely care and a 
breakthrough in financial performance. 29, 30, 31, 32, 33, 34, 35

Generic Problem Solving 
TOC is a scientific process for generic problem solving 
that can be associated with an increase in productivity. 
TOC has simultaneously increased throughput and 
reduced both operating expenses and inventory by
identifying the bottleneck in advance you can reduce the 
variability through reducing the material ordered into the 
system. Efforts specifically targeted at the ―buffers‖

located before a bottleneck ensure that material going 
through the bottleneck does not have to be ―reworked‖.

Scheduling the bottleneck resource results in better use of
the bottleneck area. It was this area that paid the greatest 
dividends in terms of net profit. Having a buffer before 
the constraint ensures that the bottleneck is less 
vulnerable to random disturbances in workflow.36

Knight (2001) argued that utilisation of the bottleneck in
a health care setting can impact overall productivity 
without compromising quality of care or making staff 
work harder. He claimed that the bottleneck can be
affected by the lack of synchronisation of previous and 
subsequent stages in the chain. For example, surgeons 
and theatre staff may not be able to operate because there 
are no beds available since they have been filled with 
patients admitted unnecessarily early.37

A study investigated the impact of TOC, on three NHS
Trust departments: Neurosurgery, Eyes and ENT. It

particularly examined reduction in waiting lists in the 
system and improving throughput of patients. This study 
has demonstrated that the application of TOC can have a 
beneficial impact on ―bottom-line‖ indicators - in a health 
care context, on such things as waiting lists and patient 
throughput. Moreover, TOC has the potential to effect 
system-wide changes rather than ―local efficiencies‖ as
the movement of several indicators up or down 
simultaneously, shows. TOC has the benefit of not being 
a ―one size‖ fits all technique for bringing about 
organisational change because all stakeholders are 
engaged in identifying both problems and solutions. 
Thus, it can be customized to local needs and conditions 
and promote ―ownership‖ of change initiatives. TOC 
worked best in eyes and ENT where routine surgery is the 
norm and had no effect in neurosurgery where presenting 
conditions are more ambiguous and life-threatening 
emergencies are common.36

Dominant Improvement Styles 
Patient Safety is a dominant paradigm in healthcare 
today. Effective organizations will first adopt a proven 
method for improvement, and then apply tools correctly 
with understanding. Improvement methods are contrasted 
along aspects including 1. original purpose, 2. implicit 
goals, 3. focus of attention and effort, 4. social values, 5.
size and types of problems approached, 6. characteristics 
of the organization to use the method and, 7. typical tools 
and artifacts. 
The Problem of Capacity Management 
The TOC can be applied with the success to healthcare 
organizations, to solve problems of capacity 
management, reducing the inpatient length of stay and 
increasing the satisfaction from the offering services as 
has been proven by international research. The TOC 
thinking process can be applied to service organisations 
reevaluating and defining the basic measurements needed 
to guide decisions and provide essential feedback on 
improvement (Motwani & Klein & Harowitz, 1996). 
TOC contributes significantly to the detection of 
bottlenecks within the systems and to the efforts for the 
normalization of patient flow, increasing the whole 
capacity of hospitals (Garner & Bailey, 1992; Kershaw, 
2000; Motwani & Klein & Harowitz, 1996; Phipps, 
1999).37, 38 In complex systems like healthcare, there is 
always going to be a rate limiting step along pathways. 
Knowing where the constraints are makes it possible to 
focus improvement effort and allows specific operational 
management effort in order to increase and maintain 
throughput. 
There is national information on known ‗hot spots'. These 
include: diagnostic capacity for some diagnostic tests and 
Theatre capacity. It is important to make sure that you 
identify the real constraint. For example, assumptions are 
often made about a surgeon's time being the most 
expensive resource, or about a specific piece of kit. 
Increasing capacity for the wrong thing will make the 
processes much worse, as well as making things harder 
for staff or worse at other steps in the patient pathway. 
So, identify the system's constraint (this limits 
throughput) and get the most out of the constraint - 
exploit it. 
The constraint must always be managed, as it determines 
the rate at which patients go through the system. Ensure 
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that there is no idle or wasted time at this point in the 
process. For example, if a radiologist is found to be the 
constraint in a given process, any time the radiologist is 
waiting for patients or equipment would be considered 
wasted time and this in turn affects the overall 

throughput. It is also important to always work this part 
of the process. First see if time can be released by 
improving the organisation of work processes and work 
environments. Where the constraint is equipment, it is 
important to ensure that it is always in use.

Routine servicing of radiotherapy machines (a frequent 
constraint in the radiotherapy process) during the working 
week, will impact on throughput. 
1)Support the system's constraint - subordinate 

everything else to it: it is here that the organisation 
needs to ensure that its own policies, resources,
behaviours, measurements etc support the constraint to
ensure that it is always working. This may require 
behaviour change in the organisation. To protect 
inevitable variation at the constraint. TOC recommends 
putting a ‗buffer' (a small queue) in front of the 
constraint to ensure it is always fed and there is no
‗down time'. An example might be that patients are 
scheduled to arrive at a time so there are an average of
two or three patients in the waiting room. 

2)Elevate the system's constraint: if the constraint still 
exists after exploiting and subordinating everything 
else to it, then during this step the constraint is elevated 
and ‗broken' by investing resources in it. This may 
require capital expenditure, overtime and increased bed 
or theatre capacity. This step is only necessary if the 
constraint is a true bottleneck. If you break the 
bottleneck, the constraint will move - and it is often not 
easy to predict where to. 

3)However, knowing the constraint may be sufficient to
help improve the process and to help its operational 
management. 

4)Go back to step one, don't allow inertia to become the 
system's constraint. When the constraint is broken, go
back to step one. This step highlights the need to focus 
on continuous improvement. 

Staff at the Radcliffe Infirmary carried out a TOC 
workshop, prompted by 64 elective neuro-surgical 
cancellations in a three month period combined with 

increased sickness levels. The neurosurgeon and the 
anaesthetists all believed they were the constraint in the 
process, however on examination the problem was found 
to be bed capacity. Changes introduced included one 
member of staff being given the role of bed manager 
whilst the maximum daily number of elective patients 
was reduced from eleven to six. Although initially these 
changes seemed counterproductive, the overall impact 
included reductions in patient cancellations, a drastic cut 
in out of hours operations and an increase in throughput 
of 16 per cent.39, 40

A study investigated the impact of TOC on three NHS 
trust departments, Neurosurgery, Opthalmology and Ear,
Nose and Throat (ENT), in relation to reducing waiting 
lists and improving throughput of patients. Significant 
improvements were made in ENT and Opthalmology, but 
not in Neurology due to the size of the system, its 
complexity and its heavy reliance on support services. 
The authors of this study recommend that an
organisation's social environment is taken in account in
order to maximise the benefits of TOC.40, 41 TOC has 
most recently been applied to healthcare with regard to
reducing waiting times and increasing throughput. Its 
application alongside Lean Thinking is now well 
recognised in the Healthcare.40, 41 

The imperative to improve both technical and service 
quality while simultaneously reducing costs is quite clear. 
The TOC is an emerging philosophy that rests on two 
assumptions: systems thinking and if a constraint "is 
anything that limits a system from achieving higher 
performance versus its goal, " then every system must 
have at least one constraints or limiting factors. 
Recognition of the existence of constraints represents an
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excellent opportunity for improvement because it allows 
one to focus ones efforts in the most productive area-
identifying and managing the constraints.42

The duty of Management is to: help formulate strategy; 
steward the expenditure of public money; ensure probity 
and transparency; and appoint, monitor and support top 
management. Good governance is crucial for effective 
public services and improved social outcomes. 43

Improving the Dynamics of Delivery 
Healthcare from a dynamic point of view is like a chain. 
We should seek out the dynamical weakest link and 
strengthen it and protect it. It is not just the detail of
healthcare that must improve; it is the dynamics of the 
delivery that must improve as well. The healthcare 
process is best viewed as a patient. Healthcare 
professionals know about rate limiting steps (that are of
course a dynamic entity). The weakest link in our static 
chain is analogous to the rate limiting step in a dynamic 
system. The key to success is the identification of the 
weakest link, the rate limiting step in our process. Once 
we know where this is, it then offers us huge 
leveragability. The linkage is provided by patients. The 
patients transmit things like variability. The less 
mechanized a particular step is, the more variability it
will have. The exercise of Judgment and discretion is a 
feature of healthcare. We should therefore, expect some 
variability. The potential mix of any one single patient‘s
complicating factors means variability is rife within this 
process. If variability is rife, then it is only natural that we
should attempt to reduce it, and hence the attraction of the 
various methodologies. 
Some things are universal. Health care systems do not 
work optimally, especially in hospitals — regardless of
whether they are academic or community hospitals. 
Managing throughput is a challenge, resources are 
constrained, the number of beds is often limited, and 
patients experience long delays in the emergency 
department while waiting for beds. Most institutions have 
tried many solutions without sustained improvement. 
Clinicians and managers blame each other and act to
protect their own turf. Business consultants appear, and 
they suggest further changes, but their ―tweaks‖ provide 
only temporary relief. These undesirable events are not 
unique to medicine; they occur in abundance in other 
professions and industries. During the past two decades,
an approach dubbed the ―theory of constraints‖ has 
grown in popularity and success in industry. This 
approach began with Eliyahu Goldratt's particularly 
readable ―business novel‖ entitled The Goal, which is
currently in its third edition (North River Press, 2004). 
Several related books have been published since then. 
The newest book in that array, We All Fall Down,
extends the principles and analytic approaches of the 
theory of constraints to health care systems. The story is
set in a mid-sized academic hospital in the United 
Kingdom, and the characters and their foibles are so
familiar as to be both comforting and frightening.44

The crucial insight of the TOC 
The TOC consists of the Jonah Thinking Processes and 
an established set of logistical solutions. 45-48 

• Critical Chain Project Management 
• Drum-Buffer-Rope Scheduling 
• Constraint-based Strategy 

• Supply Chain Management 
• Distribution Systems 
• Throughput Accounting 
• Jonah Thinking Processes 
The crucial insight of the TOC is that only a few elements 
(constraints) in a business control the results of the entire 
organization. TOC tools identify these constraints, and 
focus the entire organization on simple, effective 
solutions to problems that seemed insurmountably 
complex and unsolvable. TOC has three underlying 
assumptions: 
• Convergence - Inherent Simplicity; The more complex 

a system is to describe, the simpler it is to manage.
• Consistency - There are no conflicts in nature; If

two interpretations of a natural phenomenon are in
conflict, one or possibly both must be wrong 

• Respect - People are not stupid; Even when people 
do things that seem stupid they have a reason for that 
behavior 

TOC is a proven method that can be used by existing 
personnel to increase throughput, reliability, and quality 
while decreasing inventory, WIP, late deliveries, and 
overtime. Successful organizations also adopt the Theory 
of Constraints to help make tactical & strategic decisions 
for continuous improvement. TOC is a tool to manage 
bottlenecks and the scope of tools and breadth of
application of Theory of Constraints is substantial. 45-48

TOC Jonah Thinking Processes: 
• Evaporating Cloud or conflict diagram 
• Current Reality Tree (CRT) 
• Future Reality Tree (FRT) 
• Negative Branch Reservation (NBR) or branch 
• Prerequisite Tree (PrT) 
• Transition Tree (TrT) 
• Strategy and Tactics Tree (S&T) 
Most if not all countries are faced with a massive 
healthcare problem. Some organizations have made 
significant improvement by using the TOC philosophy to
continuously improve. TOC is the best methodology for 
today BUT there will always be a need for continuous 
improvement. These tools are part of the journey to
excellent healthcare organizations. The use of TOC in
healthcare is an emerging field. The use of the five-
focusing steps (5FS), throughput accounting (TA), drum-
buffer-rope (DBR), buffer management (BM), the 
engines of harmony, and the thinking processes (TP) are 
the merging applications in healthcare. Many medical 
providers use a patient appointment scheduling system 
based on fixed appointment times to schedule patient 
flow; the use of TOC in this type of scheduling system is
a new and significant area of study. The TOC tools (the 
TP) and BM were used to improve scheduling, execution,
and patient flow by eliminating the major causes of
interruptions, thus providing a smoother flow of patients 
to and from the provider. The attendee benefits from 
understanding: the application of each TOC tool to the 
medical practice through various examples in an actual 
practice, the use of BM to proactively improve 
appointment scheduling and execution systems and the 
major causes of poor organizational performance across a 
medical practice. 49

A case study50 provided a blended, holistic approach to
operational excellence in an acute hospital. The hospital 
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services a population of about 260, 000 residents and 5 
million tourists. The presentation goal and key learning 
points relate to sharing practical experience of what can
be gained within a year by using the implementation of a 
blended approach to operational excellence of an acute 
hospital. The key learning is: a two-pronged approach 
works, involve everyone, resistance to change has a lot to
do with the mermaid syndrome (taking comfort in not 
changing), learning to see, pathway integration, the speed 
of  implementation is important, project management and 
sustained results are vital. 
Applying TOC in healthcare 
Goldratt51 proposed a focusing process as follows: 
1. Identify the system‘s constraints. 
2. Decide how to Exploit the system‘s constraints. 
3. Subordinate everything else to the above decisions. 
4. Elevate the system‘s constraints. 
5. If in the previous steps a constraint has been broken, go

back to step 1, but do not allow inertia to cause a 
system constraint. 

Thus we need to; 
- Define the system. 
- Define the goal of the system. 
- Define the necessary conditions. 
- Define the fundamental measurements. 
- Define the role of the constraints. 
- Define the role of the non-constraints. 
Action Plan  
1. Identify the system‘s constraints. 
2. Decide how to Exploit the system‘s constraints. 
3. Subordinate everything else to the above decisions. 
4. Elevate the system‘s constraints
5. Go Back - Don’t Stop Improving
To improve healthcare there is a need to approach it in a 
systemic manner. Understand the overall context and then 
begin to look for the constraints that stop us from 
improving our output. It is possible to implement rapid,
significant, and sustainable improvement in this 
environment – healthcare. Know what to do, then do your 
best. 49-51

TOC identifies a five step process to achieve continuous 
flow and improve throughput:  
-Identify the system's constraint (this limits throughput)  
- Map out the process or patient pathways at a high level 

(process mapping) 
- Identify the steps or parts of the process where there 

are the longest delays for patients.  
- Then map this part of the process or the patient journey 

in more detail so you really understand what is going 
on. Do this to the level of what one person does, in one 
place, with one piece of equipment, at one time. Look 
at the process templates tool at this stage, in
conjunction with capacity and demand analysis.  

- Look carefully for the true constraint. The constraint is
often a lack of availability of a specific skill or piece of
equipment. Waiting lists or backlog of work tends to
occur before the bottleneck in the patient journey, and 
clear after the patient has gone past the stage with the 
constraint.  

- Keep asking 'why' to try to discover the real reason for 
the delay (five whys).  
For example, 'the clinic always overruns and patients 
have to wait for a long time'.  

- Why? The consultant does not have time to see all her 
patients in clinic.  
- Why? She has to see everyone who attends (including 
first visit assessments and follow-up patients).  
- Why? It is what she has always done.  
Now you have a good idea about the location of the 
constraint and some of its measures of demand,
capacity, backlog and activity. 

5. Get the Most Out of the Constraint -
Exploit It  

The constraint must always be managed, as it determines 
the rate at which patients go through the system. Ensure 
that there is no idle or wasted time at this point in the 
process. For example, if a radiologist is found to be the 
constraint in a given process, any time the radiologist is
waiting for patients or equipment would be considered 
wasted time and this in turn affects the overall 
throughput.  
It is also important to always work this part of the 

process. First see if time can be released by improving the 
organisation of work processes and work environments. 
Other examples that may help to ensure maximum 
utilisation are multi-skilling staff, as well as assisting 
with set up and paperwork activities to enable trained 
staff to concentrate on the use of the machinery itself.  
Where the constraint is equipment, it is important to
ensure that it is always in use. Routine servicing of
radiotherapy machines (a frequent constraint in the 
radiotherapy process) during the working week, will 
impact on throughput.  
At the same time, see if processes can be improved. For 
example, prepping patients outside of the theatre to
release theatre time, if theatres are the constraint. Detailed 
process templates will help to identify opportunities and 
help the operational management of constraints. This 
information will help you develop careful schedules 
around the constraint. This is important, as every minute 
that is not used at the constraint is a minute lost to the 
whole process.  
Once you get the most out of a constraint, the bottleneck 
may move to another step in the process.  
6. Support the system's constraint - 

subordinate everything else to it  
The organisation needs to ensure that its own policies,
resources, behaviours, measurements etc support the 
constraint to ensure that it is always working. This may 
require behaviour change in the organisation.  
To protect inevitable variation at the constraint (demand 
and capacity), TOC recommends putting a ‗buffer' (a
small queue) in front of the constraint to ensure it is
always fed and there is no ‗down time'. An example 
might be that patients are scheduled to arrive at a time so
there is an average of two or three patients in the waiting 
room.  
7. Elevate the System's Constraint  
If the constraint still exists after exploiting and 
subordinating everything else to it, then during this step 
the constraint is elevated and ‗broken' by investing 
resources in it. This may require capital expenditure,
overtime and increased bed or theatre capacity. This step 
is only necessary if the constraint is a true bottleneck. If
you break the bottleneck, the constraint will move - and it
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is often not easy to predict where to. Knowing the 
constraint may be sufficient to help improve the process 
and to help its operational management.  
8. Go back to step one, don't allow inertia to

become the system's constraint
When the constraint is broken, go back to step one. This 
step highlights the need to focus on continuous 
improvement. 52 

The use of TOC in healthcare is an emerging field. The 
authors describes the use of the five-focusing steps (5FS),
throughput accounting (TA), drum-buffer-rope (DBR),
buffer management (BM), the engines of harmony, and 
the thinking processes (TP) in a family practice 
organization. Many medical providers use an patient 
appointment scheduling system based on fixed 
appointment times to schedule patient flow; the use of
TOC in this type of scheduling system is a new and 
significant area of study. The TOC tools (the TP) and BM
were used to improve scheduling, execution, and patient 
flow by eliminating the major causes of interruptions,
thus providing a smoother flow of patients to and from 
the provider. The attendee benefits from understanding: 
1. The application of each TOC tool to the medical 
practice through various examples in an actual practice. 2.
The use of BM to proactively improve appointment 
scheduling and execution systems. 3. The major causes of
poor organizational performance across a medical 
practice.52-53

Improving Global Healthcare with the TOC
Maintaining good health is a universal and timeless desire 
of people worldwide, a fact that has remained unchanged 
through the ages. TOC improves system performance 
through leveraging the constraint(s). While the theory 
seems to be a natural fit for resource-constrained publicly 
funded health systems, there is a lack of literature 
addressing the modifications required to adopt TOC and 
define the goal and performance measures. This paper 
develops a system dynamics representation of the 
classical TOC‘s system-wide goal and performance 
measures for publicly traded for-profit companies, which 
forms the basis for developing a similar model for 
publicly funded health systems. The model is then 
expanded to include some of the factors that affect system 
performance, providing a framework to apply TOC‘s
process of ongoing improvement in publicly funded 
health systems. Future research is required to more 
accurately define the factors affecting system 
performance and populate the model with evidence-based 
estimates for various parameters in order to use the model 
to guide TOC‘s process of ongoing improvement.52-53

Some Case Scenarios
Staff at the Radcliffe Infirmary carried out a TOC 
workshop,54 prompted by 64 elective neurosurgical 
cancellations in a three month period combined with 
increased sickness levels. The neurosurgeon and the 
anaesthetists all believed they were the constraint in the 
process, however on examination the problem was found 
to be bed capacity. Changes introduced included one 
member of staff being given the role of bed manager 
whilst the maximum daily number of elective patients 
was reduced from eleven to six. Although initially these 
changes seemed counterproductive, the overall impact 

included reductions in patient cancellations, a drastic cut 
in out of hours operations and an increase in throughput 
of 16 per cent.  
A study 55 investigated the impact of TOC on three NHS 
trust departments, Neurosurgery, Opthalmology and Ear,
Nose and Throat (ENT), in relation to reducing waiting 
lists and improving throughput of patients. Significant 
improvements were made in ENT and Opthalmology, but 
not in Neurology due to the size of the system, its 
complexity and its heavy reliance on support services. 
The authors of this study recommend that an
organisation's social environment is taken in account in
order to maximise the benefits of Theory of Constraints. 
Healthcare is accelerating towards a crisis of
affordability. The likely outcome is deterioration in both 
access and quality of care. It is time to make explicit how 
and why a TOC-focused approach is the only option. 56 

A case study 49 provided a blended, holistic approach to
operational excellence in an acute hospital. The hospital 
services a population of about 260, 000 residents and 5 
million tourists. The presentation goal and key learning 
points relate to sharing practical experience of what can
be gained within a year by using the implementation of a 
blended approach to operational excellence of an acute 
hospital. The key learnings are: a two-pronged approach 
works, involve everyone, resistance to change has a lot to
do with the mermaid syndrome (taking comfort in not 
changing), learning to see, pathway integration, the speed 
of implementation is important, project management and 
sustained results are vital.  
TOC is an emerging philosophy that rests on two 
assumptions: (1) systems thinking and (2) if a constraint 
―is anything that limits a system from achieving higher 
performance versus its goal,‖ then every system must 
have at least one (and at most no more than a few) 
constraints or limiting factors. Recognition of the 
existence of constraints represents an excellent 
opportunity for improvement because it allows one to
focus ones efforts in the most productive area - 
identifying and managing the constraints. 56 

TOC concept can be used in the healthcare industry to
manage costs, improve efficiency in operations, and to
increase customer satisfaction. Healthcare providers must 
work to drive costs down and increase patient volume in
order to compensate for the lack of sufficient revenue. 
This is where TOC can help.  
Throughput can be modified from the standard meaning 
to "reimbursement rate less the cost of drugs and medical 
supplies for the number of patients seen and treated." 
Second, a unit of output in this industry is basically a 
human being. Third, an example of an external 
constraint in healthcare terms is when the availability of
drugs and medical supplies are restricted. Finally, an
example of an internal constraint is where patient 
volume exceeds the capacity of a procedure in the patient 
treatment process.  
Kershaw57 lays out a four step process that should be
followed to implement TOC effectively, and then relates 
these steps to the healthcare industry as a whole. 
The key concept or step in using TOC to manage 
constraints is Step 3. This step is used to expand the 
constraints‘ capacity in order to increase throughput. 
TOC can help any profit-seeking company reduce costs 
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and improve processes, no matter what the output. TOC 
must be applied carefully, taking into account the crucial 
elements involved including customer satisfaction, 
employee morale, and the nature of the procedures. With 
the proper implementation, TOC can lead to both short-
term and long-term profitability. 

Exhibit 2 - TOC Implementation in Manufacturing and Healthcare
Settings
Steps Manufacturing Healthcare

1. Identify
the
constraints.

Is there sufficient
demand for product?
Adequate raw material
supply? Does demand
exceed capacity for
machine or process?

Is there sufficient patient
volume? Availability of
drugs/medical supplies? Does
patient volume exceed capacity
for treatment or patient type?

2. Let
constraints
set the pace.

Purchase material based
on constraints' capacity.
Schedule unconstrained
processes based on
constraints' capacity.

Purchase drugs/supplies based
on constraints' capacity.
Schedule patients based on
constraints' capacity.

3. Focus
improvement
efforts on
constraints.

Reduce setup time. Move
work to unconstrained
machine or process.
Eliminate or reduce
machine downtime. Only
schedule work that
contributes to
throughput. Modify
process to increase
capacity of machine.
Schedule overtime.
Acquire additional
equipment.

Reduce preparation time.
Move part of treatment to
unconstrained resources.
Eliminate or reduce the time the
constrained resource is not used.
Move other treatments to
unconstrained resources.
Modify treatment procedures to
increase capacity. Increase
hours of operation. Hire
additional staff.

4. Start over.

Focus on System Improvement 
TOC focuses on system improvement. A system is
defined as a series of interdependent processes. Analogy 
for a system is the chain: a group of interdependent links 
working together toward the overall goal. The constraint 
is a weak link. The performance of the entire chain is
limited by the strength of the weakest link. 
Identify the Constraint:  
Exploit 
Subordinate 
Elevate 
Repeat  
By focusing on constraints, this methodology produces 
positive effects on the flow time of the product or service 
through the system. Reduction of waste in the constraint 

increases throughput and improves throughput time. 
When the constraint is improved, variation is reduced,
and quality is improved. 
By focusing on constraints, this methodology produces 
positive effects on the flow time of the product or service 
through the system. Reduction of waste in the constraint 
increases throughput and improves throughput time. 
When the constraint is improved, variation is reduced, 
and quality is improved. 
TOC helps a team identify the most important bottleneck 
in an organization's processes and systems in order to 
deal with it and improve performance.  This tool helps 
the user understand and apply this theory as part of the 
improvement of organizational systems.58 

TOC Helps Cure Healthcare Problems
A hospital can seem very complex but at its heart it is a 
system of dependent events experiencing statistical 
fluctuations. 
Research indicates the quality and timeliness of care 
rapidly deteriorates when staff is overstretched. Major 
failures most often occur during extended periods of
unreasonable staff pressure. 
Strategy 1: having a robust and trustworthy patient-
centred priority system and then identify which resource 
or task combination most often disrupts this patient-
centred prioritisation. 
Strategy 2: managing according to patient priorities. 
Synchronising the flow of current patients around an
initial planned discharge date is not sufficient to maintain 
a robust and trustworthy patient-centred prioritisation.  

- Identifying the causes of disruption/delay for a patient 
- Identifying the cause of disruption/delay across the most 

patients 
Strategy 3: implementing a sustained breakthrough in
performance 
Recording the resource that is causing disruption or delay 
to a patient journey as the patient moves through the 
green, amber, red and black buffer zones makes the 
resource immediately aware it is disrupting the patient‘s
journey. This then allows the resource the opportunity to
take effective and proactive action. 
This is a robust way to focus improvement initiatives and 
improve overall performance of the system. 
What to change? The process helps focus our initial 
exploration so that we know what, of all the things that 
could be changed, will have the biggest impact on the 
whole system. 
What to change to? This is where the development of a 
second-order breakthrough is possible. Through the 
rigour of cause-and-effect analysis and an ability to
identify and modify proven TOC-based solutions, it is
possible to develop rapidly implementable solutions 
tailored to the environment. 
How to achieve the change? People are willing to adopt 
an approach when they understand and agree with the 
underpinning logic, and understand that the logic is being 
checked in their own hospital through a series of
controlled experiments. It is important that the first (and 
subsequent) actions are: common sense; can be rapidly 
implemented; do not require daring acts of leadership; 
and deliver immediate and substantial benefits in line 
with expectations. 
A hospital that follows this approach will quickly find 
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itself with shorter lengths of stay, resulting in higher-
quality, more timely care delivered by staff who feels less 
stretched. The more sensible way to deal with the 
exposed excess capacity is to capitalize on it; to 
encourage clinicians to take advantage of the improved 
performance and improve the quality and timeliness of 
the care they provide, eliminate unnecessary backlogs and 
help the hospital to flourish.59 Doctors, nurses and 
managers working together in a patient-centric system 
delivering higher quality, more timely care and a 
breakthrough in financial performance. 
Learning from NHS Experiences 
TOC has most recently been applied to healthcare with 
regard to reducing waiting times and increasing 
throughput. Its application alongside Lean Thinking is
now well recognised in the NHS.59 

Working with QFI, the developers of Jonah approach 
within a few months the results were visible: the average 
length of stay decreased. The Jonah project uses an
innovative approach that cuts across all disciplines and 
partner agencies.59 

- To reduce our length of stay by a third within a matter 
of weeks and make big improvements to the quality of
our patients‘ rehabilitation and discharge. The process 
has developed staff‘s confidence in their ability to take 
control and make changes which improve quality and 
productivity and has significantly improved multi-agency 
working  
- Improved productivity: an average length of stay of 20

days from 40 days was achieved which is maintained and 
is likely to reduce further, thus benefiting patients and 
delivering best value. 
TOC applies the cause-and-effect thinking processes. The 
process a clinician applies to treating a patient is an
excellent analogy for explaining how TOC recommends 
going about solving a systems problem. The overall 
process used by a clinician treating a patient looks like: 
Diagnosis: Knowing the futility of treating the 
symptoms, a clinician begins with a list of observable 
symptoms and uses cause and effect to seek out the 
underlying common cause for all of them, the ―disease‖

or core problem. 
Design of a Treatment Plan: Considering the 
uniqueness of the patient and his/her diagnosis, a 
treatment plan is developed that first and foremost treats 
the disease (e.g., surgery), but also suggests what other 
things must be done alongside that ―cure‖ to ensure the 
treatment will work (e.g., pain relief and bed rest) and 
that the best possible health is restored to the patient (e.g.,
physical therapy). In this process, any potential side 
effects of the treatment are identified, and the means for 
preventing or mitigating them become key elements of
the treatment. 
Execution of the Treatment Plan: Taking into 
consideration, the uniqueness of the patient‘s situation, a 
plan is developed for how to implement the treatment 
(e.g., surgery and pre-op work are scheduled,
arrangements for transportation to and from the hospital 
are secured, hospital beds to be used at home are 
ordered). 
What to change 
1. Identify the Core Conflict causing the symptoms, or
UnDesireable Effects (UDEs), of the chosen subject 

using the Three-Cloud Process. 
2. Build a Current Reality Tree that validates the 

identification of the Core Conflict, helps us understand 
the existing cause-and-effect relation-ships of the subject 
and identifies the conspiring formal and informal 
policies, measurements and behaviors that support the 
existence of the UDEs 
What to change to
3. Identify and break the assumptions that allow the Core 
Conflict to persist 
4. Construct a Future Reality Tree that lays out the 
complete solution/strategy that: 
• Resolves all of the UDEs by making their opposites,

the Desired Effects, exist  
• Ensures alignment with the Strategic Objectives (SO) 

of the bigger system that the subject is a part  
• Ensures that no new negative side-effects (Negative 

Branches) will occur from implementing the 
solution/strategy  

• Identifies what changes in the culture (formal and 
informal policies, measurements and procedures) of the 
system and/or sub-system must be made to ensure the 
symptoms are resolved  

• Leverages the existing TOC applications that are 
needed to make the solution/ strategy work, and  

• Quantifies the ―bottom line‖ value of achieving those 
DEs and SOs  

How to cause change 
5. Build a Tactical Objectives Map that charts the overall 
course for getting from the current reality to the future 
reality, where the solution/strategy is fully implemented.  
Flesh out the details of what each part of the system/sub-
system must contribute, and when, to achieve each of the 
mile-stones of the TO Map using a PreRequisite Tree 
(PRT) 
6. Create detailed task interdependency diagram, using 
Transition Trees (TRTs) when necessary to flesh out 
crucial actions Internalize TOC‘s 6 Steps of Buy-In to
achieve the needed approvals, buy-in, or active 
collaboration to proceed with implementation via the 
design/customization (again, using TRTs) and role-
playing of specific buy-ins the participant will have to
perform in their subject environment, and  
Transform action plans into a complete project network 
that can be effectively managed using project 
management techniques (preferably, TOC‘s Critical 
Chain project management solution).  
Although the 5 Steps of TOC can be applied to every 
process at every level in an organization, which is how 
TOC is frequently often implemented, the true power - 
and results - comes from: 
• Understanding the interdependencies between and 

across processes that contribute to delivering a product 
or service,

• Understanding the impact that those interdependencies 
and normal variability have on their combined, overall 
performance, and  

• Appropriately buffering for interdependencies and 
normal variability so that that performance can be
predictably and consistently high.  

TOC emphasizes the optimization of performance within 
the defined set of constraints of the existing processes and 
product offerings. TOC provides an action framework 
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that combines the activities of managers around a few 
highly visible system elements. 
TOC represents a tremendous change in management,
focus, and direction. It is a transition shaped by several 
fundamental concepts that can be used to build a 
profitable foundation for any organization. These 
concepts include: 
- A new measuring system; 
- A process of continuous process improvement; 
- A fundamental decision process focusing on global 

rather than local issues; 
- A new method for analyzing the relationships between 

resources and processes and deter-mining where to
focus the company‘s efforts; 

- New methods for analyzing policy problems to arrive 
at simpler solutions; and 

- A new management approach for providing strategic 
and tactical direction. 

TOC management systems normally consist of the 
following elements: 
Logistics/scheduling. The scheduling methodologies of
drum-buffer-rope, buffer management, V-A-T logical 
structures analysis, the five-step focusing process, and 
supply chain management are used to establish and 
control the flow of materials to the final product within a 
TOC environment.  
Performance measurement. Built around the core metrics 
of throughput, inventory, and operating expense, TOC 
develops and uses a series of measurements that directly 
link financial performance with nonfinancial 
performance.  
Problem-solving/thinking process. This process consists 
of effect-cause-effect (ECE) diagramming and its
components, the ECE audit process, and the ―evaporating
cloud‖ methodology for conflict resolution. The essence 
of ECE is the scientific method, which suggests that if a 
secondary confirming effect is found when a cause or
event occurs, then it can be argued that the cause truly 
leads to the hypothesized effect. In other words, two or
more occurrences of the same cause-and-effect 
relationship are needed to uncover the primary cause of
the majority of the detected problems within the system.  
Project management. The standard concepts in project 
scheduling and management have been the critical path 
method (CPM) and the program evaluation review 
technique (PERT). TOC‘s critical chain concept removes 
the implicit assumption of infinite capacity from the 
project management domain, just as the TOC drum-
buffer-rope technique removes it from the factory floor 
domain.  
Technology Assessment 
Applying assessment methods commonly used in
healthcare, such as randomized controlled trials, and 
financial analysis, often proves challenging when 
assessing technologies that strive to improve productivity. 
The traditional way of seeking the procurement and 
implementation of process improving technology is based 
on financial analyses. These are often not only laborious,
but also based on weak assumptions about the 
interrelationship between technology, processes, and the 
institutional environment. There is a need for a more 
pragmatic managerial approach. The primary focus of
technology assessment should be on the ability of

technologies to remove or alleviate organizational 
constraints, in order to increase throughput rather than 
reduce costs. Ultimately, the latter will happen as a 
consequence of the former. Most healthcare providers are 
urged to improve their productivity to cope with 
increasing demand under resource constraints. There is a 
rising trend of seeking improvements in productivity 
through the use of technology, ICT (information and 
communication technology) in particular. There is a need 
for a more pragmatic, managerial approach to evaluating 
process improving technologies. Such an approach would 
need to focus on the ability of a particular technology to
move the organization towards its goal. Every 
organization has a goal and defining it clearly is of great 
importance. The generic goal of any for-profit business 
organization is to ―make money now as well as in the 
future‖

63, ―without violating the necessary conditions of
providing a satisfying work environment for employees 
and ensuring customer satisfaction‖, e.g., by offering 
quality products or services. The two prerequisites should 
not be confused as separate goals. They are threshold 
conditions which need to be satisfied at least to some 
minimum level, above which their impact on
performance diminishes. The goal, on the other hand, has 
no upper limit, and it is something that should constantly 
be pursued. Efficiency studies must be based on the 
assumption that a certain clinically justified level of
service of a given quality is necessary, and the challenge 
is to produce those at the lowest (or optimal) cost. New 
technologies are traditionally assessed on the basis of
simplified financial estimates, with the operational impact 
being overlooked. The performance of the system can 
only be increased by improving the performance of the 
primary constraint. Therefore technologies should be
assessed on the basis of their ability to improve the 
performance of the constraint. Once the operational 
aspects have been assessed, financial methods are bound 
to be more reliable and useful.60

9. Some Fundamental Concepts 
Managers should focus on effectively managing the 
capacity and capability of these constraints if they are to
improve the performance of their organization. TOC has 
broad applications in diverse organizational settings. 
TOC challenges managers to rethink some of their 
fundamental assumptions about how to achieve the goals 
of their organizations, about what they consider 
productive actions, and about the real purpose of cost 
management. Once the constraints are identified, TOC 
subordinates all the nonconstraining resources of the 
organization to the needs of its core constraints. The 
result is optimization of the total system of resources. 
TOC is a vital to maximize customer value-added and 
organizational profitability. TOC represents a tremendous 
change in management, focus, and direction. It is a 
transition shaped by several fundamental concepts that 
can be used to build a profitable foundation for any 
organization. These concepts include: 
• A new measuring system; 
• A process of continuous process improvement; 
• A fundamental decision process focusing on global 

rather than local issues; 
• A new method for analyzing the relationships between 

resources and processes and deter-mining 
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• Where to focus the company‘s efforts; 
• New methods for analyzing policy problems to arrive 

at simpler solutions; and 
• A new management approach for providing strategic 

and tactical direction. 
TOC can be used in conjunction with other management 
techniques such as total quality management (TQM) and 
just-in-time (JIT) to pro-vide a comprehensive, linked set 
of techniques that emphasize continuous improvement in
all areas of operation. TOC has also been applied at the 
supply chain level to coordinate the activities of upstream 
and downstream trading partners. 
Constraints can be classified in one of the following 
categories: behavioral, managerial, capacity, market, and 
logistical, each having its own impact on the smooth 
operation of the organization. For example, behavioral 
constraints are those behaviors and work habits exhibited 
by employees that result in poor performance from a 
global perspective. Managerial constraints are erroneous 
management strategies, policies, and decision 
mechanisms. Logistical constraints involve limitations 
placed on the system by the planning and control 
systems. Constraints interact to reduce throughput. The 
key is to understand the real and created constraints that 
exist throughout the system and to identify how they are 
affecting the total throughput of the organization. 
Buffer Management 
Under the TOC, buffer management forms the basis for 
shop floor control. Specifically, nonconstrained resources 
are scheduled to ensure that they are working on the right 
jobs, at the right times in the sequence, and in the right 
production batch quantities to meet the requirements of
the constrained resource‘s schedule and related customer 
delivery needs. Buffer management can serve as an early 
warn-ing system. Strategic placement of buffers can be
used to identify process problems prior to their 
emergence, as holes between the ―drum‖ or gating 
operation‘s schedule attainment and that of the 
constrained resource become evident. Fine-tuning the 
amounts of protective time, capacity, and work-in process 
buffers is called dynamic buffering. Using continuous 
improvement techniques, reductions in buffer sizes are 
made until problems appear.61, 62

Supply Chain Management 
TOC can be applied outside of the boundaries of the 
organization, reaching backward and forward in the 
supply chain to reduce inventories, improve throughput,
and increase responsiveness to changing customer needs. 
Leveraging the concept of the primary constraint across 
the supply chain creates priorities and schedules that 
ensure that the system-wide limiting factors serve as the 
basis for the development of integrated scheduling and 
logistics planning and execution. These linkages can take 
the form of protective capacity or protective time or
inventory buffers. The goal is to maximize the 
profitability of the entire system by ensuring that the 
system‘s constraint is used to pace the entire flow of
materials and value from the beginning to the end of the 
production cycle. DBR scheduling is applied across 
organizational boundaries to ensure that the constrained 
resources are used effectively.61, 62 

Some benefits that can be expected from extending TOC 
concepts to the supply chain include: 

• Reductions in supply chain inventories; 
• Increased responsiveness and flexibility as inventories 

and wasteful obstacles and barri-ers to
• Effective production are removed; 
• Improved on-time delivery performance to the final 

customer; 
• Enhanced value creation for customers; 
• Reductions in cost across the supply chain; and 
• Improved competitive position. 
To optimize the benefits of integrated supply chain 
management, the separate organizations have to come to
operate as one synchronous whole that follows the same 
―drummer.‖
Market Segmentation 
A market is effectively segmented when an organization 
can sell exactly the same product at two different prices 
to two different markets, without having either market 
affected by the other. Key to market segmentation efforts 
are: product mix decisions; and product pricing decisions. 
Whenever a limitation exists restricting the amount of
product that can be produced, a decision must be made to
choose one product (or product line) over another so that 
profits can be maximized.61,62 

Performance Measurement 
The proof of effectiveness for any change effort is the 
degree to which it improves performance. The assessment 
needed to determine whether an improvement has 
occurred begins with the validation of the touted 
improvements against some standard. While 
measurements such as return on investment (ROI) are 
often used, it sheds little light on whether an
improvement has occurred based on the application of the 
TOC model. There must be a direct linkage established 
between the financial measurements used, such as net 
profit and ROI, and those used operationally. TOC is
particularly effective in establishing this connection.61, 62 

Operational Measures 
TOC measurements are based on a simple relationship 
that highlights the effect that any local action (i.e.,
constraint management) has on progress toward the 
organization‘s goal. All of its measurements, both 
financial and operational build from the same three basic 
concept-throughput, inventory, and operating expenses.61,

62

• Throughput (T)—the rate at which the entire system 
generates money through sales (product and/or 
service). To calculate T, subtract all money that has not 
been generated by the organization. 

• Inventory (I)—all the money the system invests in
things it intends to sell. 

• Operating expenses (OE)—all the money the system 
spends turning inventory into through-put. OE includes 
expenditures such as direct and indirect labor, supplies,
outside contractors, and interest payments. These costs 
are considered operating expenses because the 
employees are all responsible for turning inventory into 
throughput. Depreciation is also classified as an
operating expense because it represents a cost of
turning inventory into throughput. 

TOC measures concentrate on increasing throughput and 
decreasing both inventory and operating expenses. TOC 
emphasizes how efficiently an organization must 
manufacture its products for optimum success in the 
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marketplace rather than how efficiently the organization 
must manufacture the product. TOC promotes creating 
products/services that customers need and value. The 
flow of production is set according to market demand. 
The marriages of the three core elements of TOC 
measurement (T, I, and OE) provide significant amounts 
of information about the productivity of the system and 
its ability to turn investments in resources into sales and 
profits. The higher the inventory turnover ratio, the 
greater the velocity of materials through the system, the 
greater its effectiveness.61, 62

Throughput Accounting (TA) 
Throughput accounting, TA, provides a well-defined set 
of performance measurements that physically link 
operational to financial results. Management can use 
these linkages to support the implementation of TOC. TA
is a direct outcome of the use of throughput, inventory,
and operating expense as management decision tools that 
replace most of an organization‘s traditional cost 
management reports and analysis.61, 62

The emphasis in TA is on the underlying cash flow of the 
organization. In TA the key leverage point is growth in
through-put, the ability to ―make the economic pie 
bigger.  
Constraints Accounting (CA) 
Constraints accounting is an accounting report-ing 
technique, consistent with a process of ongoing 
improvement and implementation of TOC, which 
includes: explicit consideration of the role of constraints; 
specification of throughput contribution effects; and 
decoupling of throughput (T) from operational expense 
(OE). CA requires identification of the constraints as well 
as the means of monitoring them and understanding their 
behavior. CA is a stage beyond, when there is acceptance 
of the need to know and measure physical constraints and 
after there is the capability to do that measuring and 
planning.61, 62 

TOC and Cost Management 
TOC presents a significantly different perspective on how 
best to control operations. The management accounting 
system and its excessive focus on unit costs and 
allocations is helpful. Minimizing cost is not a growth 
strategy; maximizing throughput is.61, 62

Absorption Costing 
Absorption costing develops a full product cost by
combining the cost of raw materials, direct labor, and a 
—fair share‖ of manufacturing overhead. In TOC,
inventory is to be eliminated; in absorption costing it is
the basis for covering costs.61, 62

Variable Costing 
TA resembles variable costing because of its heavy 
emphasis on managing the incremental change in costs 
due to volume shifts (more throughput). A product cost is
not the goal of TOC. TOC brings a new dimension to
management philosophy and provides an interesting 
challenge to the traditional ways of looking at an
organization‘s profitability. Organizations using TOC 
have determined that it can help them achieve a number 
of management objectives, including continuous 
improvement. The goal of every organization is the same; 
optimize profitability by meeting customer requirements 
better than the competition. It is this purpose the 
information system needs to serve.61, 62

TOC as Management Philosophy 
The TOC is perhaps the most advanced operations 
management philosophy in existence. Its usefulness has 
been widely proven. The process a clinician applies to
treating a patient is an excellent analogy for explaining 
how TOC recommends going about solving a systems 
problem. If we were to describe the overall process used 
by a clinician treating a patient it would look something 
like: 
1)Diagnosis: Knowing the futility of treating the 

symptoms, a clinician begins with a list of observable 
symptoms and uses cause and effect to seek out the 
underlying common cause for all of them, the ―disease‖

or core problem. 
2)Design of a Treatment Plan: Considering the 

uniqueness of the patient and his/her diagnosis, a 
treatment plan is developed that first and foremost 
treats the disease (e.g., surgery), but also suggests what 
other things must be done alongside that ―cure‖ to
ensure the treatment will work (e.g., pain relief and bed 
rest) and that the best possible health is restored to the 
patient (e.g., physical therapy). In this process, any 
potential side effects of the treatment are identified, and 
the means for preventing or mitigating them become 
key elements of the treatment. 

3)Execution of the Treatment Plan: Taking into 
consideration, the uniqueness of the patient‘s situation,
a plan is developed for how to implement the treatment 
(e.g., surgery and pre-op work are scheduled,
arrangements for transportation to and from the 
hospital are secured, and hospital beds to be used at
home are ordered). 

The TOC processes used to improve the health of an
organization (or solve any problem) are almost identical; 
however, the terminology is changed to better suit the 
language of problem-solving in organizations. In TOC,
the process is described via the use of three questions: 
what to change, what to change to, and how to cause the 
change? 
Identify the Core Conflict causing the symptoms, or
Undesireable Effects (UDEs), of the chosen subject using 
the Three-Cloud Process. Build a Current Reality Tree 
that validates the identification of the Core Conflict, helps 
us understand the existing cause-and-effect relationships 
of the subject and identifies the conspiring formal and 
informal policies, measurements and behaviors that 
support the existence of the UDEs. 
By challenging the logical assumptions behind the Core 
Conflict, a solution to the Core Conflict is identified. A 
plan for successfully implementing the strategy is
created, including what actions must be taken, by whom 
and when. Building active consensus and collaboration,
or buy-in is crucial. 
Build a Tactical Objectives Map that charts the overall 
course for getting from the current reality to the future 
reality, where the solution/strategy is fully implemented. 
Identify the details of what each part of the system/sub-
system must contribute, and when, to achieve each of the 
milestones of the TO Map using a PreRequisite Tree 
(PRT). Create detailed task interdependency diagram,
using Transition Trees (TRTs) when necessary to flesh 
out crucial actions overcoming resistance to change. 
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Exceptional Governance 
The development of Health is a holistic process related to
the overall growth and development of social, cultural,
economic, educational, political and environmental 
factors. Health policies are influenced by the policies 
concerned with these areas.43 For a variety of reasons 
(professional, public, political) countries now seek to
establish visible systems for managing quality in
healthcare. The motives, the settings and the details may 
vary, but the general challenge facing the enthusiasts is
remarkably common.43,63, 64, 65, 66,67,68

Efficient governance of hospitals requires the responsible 
and effective use of funds, professional management and 
competent governing structures. By establishing and 
maintaining the public‘s trust, being good stewards of the 
community‘s resources, and ensuring high quality care 
Hospital Administrators can be an important asset on the 
governing board in fulfilling those duties. 
Administrators add the perspective of the patient care 
process as well as a unique understanding of family 
issues; they grapple with overall health care concerns 
such as staff shortages, patient safety and quality of care; 
and they are the most knowledgeable about diseases and 
new treatment modalities, as well as being aware of the 
ethical dilemmas posed by new technologies. 
Due to the unique societal position of hospitals—which 
involves a large diversity of stakeholders—Corporate 
governance can provide for a comprehensive ‗frame of
reference‘, to which the hospital sector will have to give 
its own interpretation. The duty of Management is to: 
help formulate strategy; steward the expenditure of public 
money; ensure probity and transparency; and appoint,
monitor and support top management. Good governance 
is crucial for effective public services and improved 
social outcomes. 63,-68

Hospitals consume the largest share of government health 
resources, yet, until recently, they have not been a focus 
of health policy and research in developing countries,
where the resources are in negative proportion to the 
demands placed on services of health care institutions,
and where the possibility of resources being increased in
the short run is very remote, the only hope for the 
increase in the effectiveness of the health care system 
being the effective management of hospitals. A 
professional administrator with multidisciplinary training 
would ensure the optimal use of resources. We live in the 
age of perfection at all levels. Hence, professional 
training is the basic requirement for the personnel to
function effectively in a hospital. Professional training is
required to be imparted by the institutions specialized in
professional training. Professional management has an
immense scope and a bright future market on account of
the increasing demand for specialized and quality health 
care. Better management or lack of it will determine the 
future of health service.69, 70, 71

If one focuses on quality while holding speed constant,
quality should improve, waste should be eliminated, and 
productivity should increase. This can happen as long as
the individual, or group of individuals, is willing to exert 
effort and has the capacity to achieve the quality-
productivity levels desired. It is the operations manager's 
task to provide the facilities, tools and desired 
(motivation) to do so. 64-68

The economic and social development of human society 
is based on scientific discovery and the associated march 
of technological progress and achievement in the field of
organization. The exploitation of the technological 
advances cannot take place without the ability to organize 
large numbers of people to carry out highly complex 
tasks. Building an organization involves structure and 
methods of working, building people together with a 
sense of belonging and a sense of common purpose 
continuing over time, and cementing the whole together 
with some shared values and ideas. It is a process of
social architecture, of institute building. The best starting 
point for an organisation design is the organisation's 
purpose and the particular strategies or objectives relating 
to that purpose.  
TOC has developed a process based on the psychology of
change that acknowledges and systematically addresses 
the questions people intuitively ask when evaluating a 
change. TOC solutions have emerged that have 
applicability across all organizations, both for-profit or
not-for-profit. These applications continue to evolve,
resulting in more and more significant and sustainable 
overall and bottom line performance improvements. 
10. Difficulties in the TOC 
TOC is a complete paradigm shift from traditional 
operations management. First, the schedule must be done 
in an entirely new way, drum-buffer-rope, which requires 
some workstations to be idle at times. Second, the control 
mechanism within the shop must be changed from 
individual due dates at work stations to buffer 
management. Third, performance measures must be
changed from efficiency-based measures to throughput 
dollar days and inventory dollar days. Finally, there must 
be a tremendous amount of education throughout the 
entire organization so that everyone understands the 
nature of this wholesale change and why it is necessary. 
Because of the comprehensiveness of the needed change,
smaller organizations have had more success in adopting 
TOC than have larger ones. 
11. Futuristic 
The TOC is a management innovation that runs contrary 
to conventional wisdom with benefits of faster services,
greater flexibility, and a sensible re-shuffling of
management priorities for profitable growth. TOC 
approach is a perfect complement to other improvement 
tools such as TQM and Business Process Reengineering. 
It focuses improvement efforts where they are likely to be
most effective. Focusing your effort on the weakest link 
will bring the biggest benefit. Identify the weakest link,
which is the constraint. The TOC is a set of holistic 
processes and insights, all based on a systems approach 
that simplifies the improving and managing of complex 
organizations by focusing on the few physical and logical 
constraining leverage points. It provides a tool set to
build and implement the levers (holistic rules) that 
synchronize the parts to achieve an order of magnitude 
improvement in the performance of the system as a 
whole. Elegant in concept and design, TOC focuses 
management‘s attention on the factors that impede system 
performance. TOC is the only consistent approach to
process improvement. Much of the problem in modern 
healthcare has to do with the dynamics of the 
organizations. Robust Research is required to assess the 
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benefits of its application to Healthcare institutions. 
Each improvement method is a way of seeing the world. 
Successful improvers are adept at defining the problem or
opportunity in helpful ways. TOC offers a way forward, a 
methodology that is delivering unprecedented 
breakthroughs in the quality and timeliness of care and 
financial performance. It is also proving to be a 
methodology that doctors, nurses and managers can all 
embrace. More research studies are required to determine 
the actual benefits that can be derived after applying TOC 
in healthcare system. 

References 
[1] Cox, Jeff; Goldratt, Eliyahu M. (1986). The goal: a process 

of ongoing improvement. [Croton-on-Hudson, NY]: North 
River Press. ISBN 0-88427-061-0.

[2] Goldratt, Eliyahu M. Essays on the Theory of Constraints. 
[Great Barrington, MA]: North River Press. ISBN 0-
88427-159-5.

[3] Eliyahu M. Goldratt. (2004). The Goal: A Process of
Ongoing Improvement, ISBN 978-0-88427-178-9.

[4] Goldratt, Eliyahu; Fox, Robert (1986). The Race. [Croton-
on-Hudson, NY]: North River Press. p. 179. ISBN 978-0-
88427-062-1.

[5] Eli Schragenheim and H. William Dettmer (2000). 
"Simplified Drum-Buffer-Rope: A Whole System 
Approach to High Velocity Manufacturing" (PDF). 
Retrieved 2007-12-08. 

[6] Corbett, Thomas (1998). Throughput Accounting. North 
River Press. p. 160. ISBN 978-0-88427-158-1.

[7] Eric Noreen; Debra Smith; James T. Mackey (1995). The 
Theory of Constraints and its implications for Management 
Accounting. North River Press. ISBN 088427-116-1.

[8] Goldratt, Eliyahu M. (1997). Critical Chain. Great 
Barrington, MA: North River Press. ISBN 0-88427153-6.

[9] Qui, Mabel; Fredendall, Lawrence; Zhu, Zhiwei (2002). 
"TOC or LP? [production control]". Manufacturing 
Engineer 81(4):190-195. doi:10.1049/me:20020411. 

[10] Rahman, S. (1998). "Theory of constraints: a review of the 
philosophy and its applications." International Journal of
Operations & Production Management 18.4: 336-355. 

[11] Nave, Dave.(2002). "How to compare six sigma, lean and 
the theory of constraints." Quality Progress 35.3 (2002): 
73-80.

[12] Somayeh Sadat (2009). Theory of Constraints for Publicly 
Funded Health Systems. A thesis submitted in conformity 
with the requirements for the degree of Doctor of
Philosophy, Department of Mechanical and Industrial 
Engineering, University of Toronto. * •

[13] Lubitsh, G., C. Doyle, and J. Valentine. (2005). The impact 
of theory of constraints (TOC) in an NHS trust. Journal of
Management Development 24, (2): 116-31. 

[14] Kershaw, Russ. (2000). USING TOC TO "CURE" 
healthcare problems. Management Accounting Quarterly 1,
(3) (Spring): 1-8.

[15] Rotstein, Z., Wilf-Miron R., Lavi B., Seidman D.S., Shahaf 
P., Shahar A., Gabay U., and Noy S. (2002). Management 
by constraints: Considering patient volume when adding 
medical staff to the emergency department. The Israel 
Medical Association Journal : IMAJ 4, (3) (Mar): 170- 3.

[16] Gupta, M, and Kaline. (2008). Managing a community 
mental health agency: A theory of constraints based 
framework. Total Quality Management & Business 
Excellence 19, (3): 281-94.

[17] Siha, Samia. (1999). A classified model for applying the 
theory of constraints to service organizations. Managing 
Service Quality 9, (4): 255-64.

[18] Hunink, M. G. (2001). In search of tools to aid logical 

thinking and communicating about medical decision 
making. Medical Decision Making 21, (4): 267. 

[19] Breen, A.M., Burton-Houle T., and Aron D.C. (2002). 
Applying the theory of constraints in health care: Part 1--
the philosophy. Quality Management in.Health.Care. 10,
(3): 40-6.

[20] McNutt, Robert A. MD, and Odwazny, Mary C. MS.
(2004). The theory of constraints and medical error: A 
conversation with robert A. McNutt. Quality Management 
in Health Care 13, (3) (Jul-Sep): 183-7.

[21] Wright, J., and R. King. (2006). We all fall down. North 
River Press. 

[22] Ronen, B., J. S. Pliskin, S. Pass, and I. NetLibrary. (2006). 
Focused operations management for health services 
organizations. Jossey-Bass. 

[23] Schaefers, J., J. Colin, R. Aggoune, and M. Kucina. 
(2007). A contribution to performance measurement in the 
healthcare industry: The industrial point of view. 
International Journal of Business Performance 
Management 9, (2): 226-39.

[24] Taylor, L. J., and D. Sheffield. (2002). Goldratt's thinking 
process applied to medical claims processing. Hospital 
Topics 80, (4): 13-21. 112 

[25] Taylor,, L.J., and Churchwell L. (2004). Goldratt's thinking 
process applied to the budget constraints of a texas MHMR 
facility. Journal of Health.and Human Services 
Administration 26, (4): 416-37.

[26] Umble, M., E. Umble, and S. Murakami. (2006). 
Implementing theory of constraints in a traditional japanese 
manufacturing environment: The case of hitachi tool 
engineering. International Journal of Production Research 
44, (10): 1863-80. 

[27] Drummond, M. F. (1987). Methods for the economic 
evaluation of health care programmes, eds. Greg L.
Stoddart, George W. Torrance. New York: Oxford 
University Press. 

[28] Developing a System Resilience Approach to the 
Improvement of Patient Safety in NHS Hospitals, M 
Williams (Williams, April 2011). The Checklist Manifesto,
Atul Gawande (Gawande, 2010) 

[29] Gawande, A. (2010). The Checklist Manifesto. London: 
Profile Books. 

[30] Goldratt, E. M. (1987). Essays On The Theory of
Constraints. Great Barrington: North River Press. 

[31] Goldratt, E.M. and Cox, J. (2005). The Goal (3rd ed.). MA: 
North River Press. 

[32] Collins, J.C. and Porras, J.I., (1994). Built to Last: 
Successful Habits of Visionary Companies. United States: 
Harper Collins Publishers. 

[33] NHS. (2007). NHS Connecting for Health. 
[34] NHS Confederation. (2011). Key Statistics on the NHS
[35] Williams, M. D. (April 2011). Developing a System 

Resilience Approach to the Improvement of Patient Safety 
in NHS Hospitals. Journal of Management Development 
Vol. 24 No. 2, 2005 pp. 116-131 

[36] Lubitsh, G. (2002), ―A longitudinal study of the impact of
theory of constraints (TOC) on productivity and morale on
three departments in an NHS Trust‖, unpublished D. Occ. 
Psych. thesis, University of East London 

[37] Garner, K., Bailey, R.N, (1992). "Using constraint 
management to reduce congestion in a fracture clinic: 
preliminary analysis", DSIR Physical Sciences Report, No. 
58, Applied Mathematics Group, DSIR Physical Sciences,
Wellington.  

[38]  J. Motwani, d. Klein, R. Harowitz. The theory of 
constraints in services-part 1- the basics; Managing 
Service Quality, 6 (1) (1996), pp. 53–56

[39]  Phipps, B., (1999), "Hitting the Bottleneck", Health 
Management, No 2.  

[40] http://www.institute.nhs.uk/quality_and_service_improve

Paper ID: SUB15963 2694



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2014): 5.611 

Volume 4 Issue 1, January 2015 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

ment_tools/quality_and_service_improvement_tools/theor
y_of_constraints.html  

[41] Garner, K., Bailey, R.N, (1992). "Using constraint 
management to reduce congestion in a fracture clinic: 
preliminary analysis", DSIR Physical Sciences Report, No. 
58, Applied Mathematics Group, DSIR Physical Sciences,
Wellington.  

[42] Motwani, J. and Klein, D. and Harowitz, R., (1996). ―The 
theory of constraints in services: part, 2 - examples from 
health care‖, Managing Service Quality, Vol. 6, No, 2, 
1996: 30-35

[43] Amin Tabish. Healthcare: From Good to Exceptional 
Governance. JIMSA, 2012;25(3):147-150 

[44] Oxford Radcliffe Hospitals Case Study - ‗A Story of
Success' ‗Hitting the Bottom' - Health Management Feb 
1999 

[45] ‗The Impact of Theory of Constraints in an NHS Trust' 
(2005). Journal of Management Development Vol. 24No 2.  

[46] http://www.institute.nhs. uk/quality_and_service_impro 
vement_tools/quality_and_service_improvement_tools 
/theory_of_constraints.html#sthash.xDaZ3 IIR. Dpuf 
[Accessed on 30 December, 2014] 

[47] Breen AM, Burton-Houle T, Aron DC. (2002). Applying 
the theory of constraints in health care: Part 1--The 
philosophy. Qual Manag Health Care. Spring;10(3):40-6.

[48] Theory of Constraints International Certification 
Organization. http:// 
http://www.tocico.org/?page=healthcare_portal 

[49] Cox III, J. F. and T. M. Robinson (2012). The Use of TOC 
in a Medical Appointment Scheduling System. TOCICO 
International Conference: 10th Annual Worldwide 
Gathering of TOC Professionals, Chicago, IL, Theory of 
Constraints International Certification Organization. 

[50] de Kiewiet, M. (2012). Solid gains throughout an acute 
hospital. TOCICO International Conference: 10th Annual 
Worldwide Gathering of TOC Professionals, Chicago, IL, 
Theory of Constraints International Certification 
Organization.

[51] Goldratt, E. M., (1990) What is this thing called Theory of 
Constraints and how should it be implemented? North 
River Press, pp 3-21. 

[52] Taiichi Ohno said it all in 1978; ―A business organization 
is like the human body.‖ Anyway, there is lot to learn, let‘s 
get on with it  

[53] Institute of Management Accountants of America. Theory 
of Constraints (TOC). Management System Fundamentals. 
Institute of Management 10 Paragon Drive, Montvale, NJ 
07645. Accountants and Arthur Andersen LLP, the USA. 
1999 

[54] Oxford Radcliffe Hospitals Case Study - ‗A Story of 
Success'. ‗Hitting the Bottom' - Health Management Feb 
1999] 

[55] The Impact of Theory of Constraints in an NHS Trust' - 
Journal of Management Development Vol. 24 No 2, 2005 

[56] The Philosophy. Quality Management in Health Care: 
Spring 2002 - Volume 10 - Issue 3 - p 40–46

[57] Kershaw, R. (2000). Using TOC to ‗cure‘ healthcare 
problems. Management Accounting Quarterly (Spring): 
22-28. Summary by JoAnn Quartararo, Master of 
Accountancy Program. University of South Florida, 
Summer 2002 

[58] http://www.thehealthcompass.org/sbcc-tools/theory-
constraints-toc#sthash.9ZePnEkP.dpuf 

[59] . NHS Institute for Innovation and Improvement 
2008http://www.institute.nhs.uk/quality_and_service_impr
ovement_tools/quality_and_service_improvement_tools/th
eory_of_constraints.html#sthash.n4qY5rei.dpuf 

[60] Johan Groop, Karita Reijonsaari, and Paul Lillrank.(2010). 
Applying the Theory of Constraints to Health Technology 
Assessment. Intl J on Adv in Life sci. 2(3&4)  

[61] C.J. McNair. (1999). Management Accounting Committee 
(MAC) of the Institute of Management Accountants and 
The Cost Management Competency Center at Arthur 
Andersen LLP. Montvale, NJ 07645, USA 

[62] Management System Fundamentals. Theory of Constraints 
(TOC). American Institute of Management. Accountants 
and Arthur Andersen. LLP, the USA. 
http://www.imanet.org/docs/default-
source/thought_leadership/operations-process-
management-
innovation/theory_of_constraints_(toc_management_syst
ems_fundamentals.pdf?sfvrsn=2 

[63] Tabish SA. (2003). Need for Healthcare Reforms. JK 
Practitioner.10(2):163-165 

[64] Amin Tabish Future Trends in Healthcare. Jr. of  Intl Med  
Sci Acad. 2005 

[65] Amin Tabish. Healthcare Industry Needs A Change Model. 
JIMSA, 2012;25(3):137-138 

[66] Tabish SA.(1998). Towards development of professional 
management in Indian Hospitals. J Manag Med.12(2-
3):109-19, 79-80. 

[67] Tabish SA, Sinha RP, Kumar A. (1991). Approaches to 
higher productivity in health care system. J Acad Hosp 
Adm. Jan;3(1):1-8.

[68] Tabish SA and Sarma RK. (1993). Designing health care 
organisations for excellence. J Acad Hosp Adm. 1993 
Jan;5(1):27-30

Paper ID: SUB15963 2695

http://www.institute.nhs/
http://www.institute.nhs.uk/organisation/legal/copyright.html
http://www.institute.nhs.uk/organisation/legal/copyright.html
http://www.institute.nhs.uk/organisation/legal/copyright.html
http://journals.lww.com/qmhcjournal/toc/2002/10030



