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Learning objectives
By reading this article you should be able to:

e Appreciate the principles of  quality
improvement.

e Describe how to start a quality improvement
project.

e Describe the different types of quality improve-
ment measures.
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Key points

e Take steps to truly understand a problem before
trying to solve it.

e Involve all members of the multidisciplinary
team, including patients where possible.

e Make small-scale changes and review their
impact before moving on.

e Measurement is the ruler of improvement.

e Collect ‘just enough’ data to know if interventions
are working.

Clinical scenario

You notice that a number of patients on your regular
elective orthopaedic list need to be actively warmed in
recovery because they are hypothermic after leaving
the operating theatre. You wonder if anyone else is
experiencing the same and discover that 2 yr ago a
departmental audit was conducted.

In the second of three articles we discuss the key factors in
starting a quality improvement project.

Modern quality improvement builds upon the work of W.
Edwards Deming in the mid 20th century. He was an engineer
and statistician who is widely regarded as the father of quality
improvement, and many models that have been developed
draw upon his work. There are a wide variety of improvement
methods and they are all mutually beneficial, although some
have a greater appeal and are more intuitive. The Model for
Improvement® (Fig. 1) has gained widespread acceptance in
healthcare and is the model upon which the Institute for
Healthcare Improvement bases its methodology. It is widely
used within the National Health Service, and consists of three
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essential questions followed by Plan-Do-Study-Act (PDSA) cy-
cles (discussed in more detail later).? The simple appearance of
this and other improvement models belies the rigorous appli-
cation required to ensure success and the complex nature of
most healthcare-related problems.

Project initiation

Improvement projects have a natural life cycle and flow
through the phases of Initiation — Planning— Delivery — Eval-
uation — Closure.

The first step in many improvement projects is frustration
with the status quo. It is important that the frustration is
converted into a clear aim to provide the answer to the Model
for Improvement’s question ‘What are we trying to accom-
plish?’® The accuracy of the aim provides focus for the other
phases of the project and prevents potential misinterpretation
by others. It will also help you articulate the case for change
and get others involved in your project.

Consider the following aim:

‘This organisation wants to reduce the number of patients
leaving theatre hypothermic’

This statement is non-specific and is unlikely to focus
attention or generate a sense of urgency to improve. Project
aims should be SMART:

(i) Specific
(if) Measurable
(iif) Attainable
(iv) Relevant

(v) Time bound

An improved goal might therefore be:

[ \

| \
| What are we trying to accomplish? |

')
;
‘.' How will we know that a
[ change Is an improvement? \

J
/ \
] \

‘!‘ What changes can we make that \
| will result In improvement? \

Act

Study | Do

Fig 1 Model for Improvement.”?

Quality improvement project

‘This organisation wants to reduce the number of patients
leaving orthopaedic theatres with a temperature of less than
36°C by 30% over the next 3 months in order to reduce
postoperative wound infections’

More generically, this may be considered as a multipart
statement:

‘This organisation wants to [increase/decrease outcome
measure] in [this setting/these patients] by [amount] over
[time frame] because [reason for change].’

Once the aim is articulated it is important to consider who
else may need to be involved in the project to make it a suc-
cess. Ideally, this should be multi-disciplinary involving all
the major stakeholders, including patients where feasible.

Project planning
Understanding the problem

The true origin of a problem may not be what is initially ex-
pected. It is important to identify the root causes of the
problem before introducing changes. It is very easy to jump
directly to potential solutions without taking time to investi-
gate root causes; such solutions are unlikely to be successful.

There are many methods to help find the underlying cause.
Two commonly used ones are the ‘Five Whys’ approach,
combined with a fishbone, or Ishikawa, dizagr21m.4'5 In simple
terms, the five whys approach consists of continuing to ask
why until the root cause is identified.

Start by precisely defining the question. In answering the
question, keep asking why until the root cause(s) are
addressed. For example:

Because they arrive cold in the anaesthetic room why?
Because they are changed into gowns early why?
Because there are insufficient staff to help patients

later why?
Because the staff nurses are busy administering
premedication.

‘Why do 30% of elective surgical patients enter recovery
after general anaesthesia with a temperature under 36°C?’

Potential solutions can then be tailored to the root causes
identified; in this case, it might be that there is a different time
or person to give the premedication.

There will usually be other explanations for the issue
which can be explored in seeking alternative answers to the
‘why’ questions, and the overall results can often be grouped
according to common themes. These thematic explanations
may be displayed using a fishbone diagram (Fig. 2) that is
constructed by:

(i) Identifying a problem.

(ii) Drawing an arrow pointing to the problem.

(iii) Identifying who and what are involved in the problem

and when and where it occurs.

(iv) Adding categories for causes, which may include:
Patient, personnel, policy, equipment, and
environment.

(v) Brainstorming, exploring and gradually building up each

category with primary and secondary causes.

(vi) The diagram should now show all possible causes of the

problem.
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(vii) The team should now identify and prioritise the main
causes.

Process mapping

Systems are complex entities and in order to improve systems
within them, we need to answer a few questions about indi-
vidual elements:

(i) How does a process work?
(ii) What components are involved?
(iii) How does the process flow?

A process map can help a team visualise both individual
elements of a process and the process as a whole; two such
tools are swim-lane diagrams and spaghetti diagrams.* The
first step is to define the start and end points of the process to
be mapped, otherwise mapping may become unmanageable.
Stakeholders must then list the individual steps in the process
including decisions and delays, and who is involved at each
stage. These steps are then visualised as a flowchart and
edited as necessary. Swim-lane diagrams (Fig. 3) have the
added benefit of dividing the process into ‘lanes’ illustrating
who is responsible for various actions. Do not be tempted to
take a short cut and do this on your own, as one person rarely
understands all the processes involved in healthcare.

A broader approach to process mapping is the A3
method.”® Named for the size of paper typically used to cap-
ture data on a single-sheet, this tool focuses on understanding
the problem with a strong emphasis on data acquisition and
analysis, but also encourages collaboration between the team
and stakeholders and allows changes to be tracked. An A3
sheet can also be used as an overarching project planning
document. Once a project has been completed, an A3 chart
acts as a record as to how a change was successfully
introduced.

Driver diagrams

Driver diagrams (Fig. 4) can help to show where improve-
ments can be made that will impact upon the outcome.” They

Cause

Personnel

Environment
Surgery longer
. than anticipated
Cold patient without warmer
waiting area

Warmer switched

support the Model for Improvement by helping to delineate
the answers to the question: ‘What change(s) can we make
that will result in an improvement?’> They are particularly
useful when the underlying stimulus for improvement is
organisational rather than personal, as it clearly aligns the
relevant system components with the aims of the project.

Measurement

‘How will we know that a change is an improvement?’

Measurement could be described as the defining principle
of quality improvement methodology. Instead of traditional
audit methods, based on complete data capture at discrete
intervals, improvement tools rely on frequent sampling and
assessing simple, often surrogate, measures of improvement.
According to the Institute for Healthcare Improvement, there
are three main types of measure:*>

(i) Outcome: patient based—what are the outcomes for the
patient population being studied?

For example: what percentage of patients have surgical site
infections?

(i) Process: is the system working as it should?

For example: what percentage of patients enter the re-
covery room with a temperature of greater than 36°C?

What percentage of patients have their temperature recor-
ded on the preadmission ward, and in the anaesthetic room?

(iif) Balancing: has improvement in one area led to a decline
in performance in another?

For example: is there an increased cost from warming pa-
tients intraoperatively?
Data collection principles

(i) Agree with the team on what exactly is being measured
and ensure everyone uses the same definition(s).

(ii) Confirm whether raw counts, percentages, ratios, or in-
tervals are most appropriate.

Effect

off early
N Hypothermic patient
/ in recovery
Poor No isi
h . provision for <
circulation warming in patient Equipment
waiting area faulty
Frail Warmers only used No warmers
for cases >45 min available
Patient Policy Materials and
equipment

Fig 2 Fishbone or Ishikawa diagram.
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.:Patient flow . =Information flow  @=Hypothermia opportunity O:Stan/End point =Basic process ’:Delay

. . @ [] Arive in o o
Patient Wait Pre-op Change Ly Pre-op Wait Goto theatre anaesthetic Wait Anaesthesia
interview into gown assessment room
+
P Collect
Receptlonlst information =] Create chart
Pre-op Pre-op
Nurse 7| interview assessment
N
: Pre-op i
Anaesthetist assessment WHO check |==){ Anaesthetise
I
1
Pre-op
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Collect
Porter patient
OoDP WHO check =3 Anaesthetise

Fig 3 Swim lane diagram showing the process from a patient arriving to the start of the anaesthetic. Pre-op (pre-operative), WHO (World Health Organisation), ODP
(Operating Department Practitioner).

Counts are useful when the background population is (i) Consider using data that is already electronically
relatively static; for example, the number of patients on a collected as opposed to that which requires detailed re-
ward. Percentages are used when there is a recognised view of notes, for example consider time of surgical
occurrence of a problem that needs to be reduced. Ratios booking (which is likely to be available from theatre in-
help to show incidence compared with risk (i.e. number of formation systems) to provide a surrogate marker of
surgical site infections per 1000 operations). Intervals can be decision-to-operate time (which can only be obtained
used to collect data where the absolute numbers are from the physical notes).
low (e.g. number of days between episodes of MRSA (ii) Take abaseline measurementbefore your intervention; if
bacteraemia).? it proves difficult to capture, then consider undertaking

Primary Secondary
drivers drivers

temperature

anaesthetic room

>36° from hearewrming
65% to :
90% by available
NETIVERY

system

0,
measurement in
theatre

probe for each
theatre

Fig 4 Driver diagram.
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PDSA cycles to develop a more practical indicator (but do
not allow the main aims of the project to be over-
shadowed by improving data quality).

(iii) Collect only enough data to be able to show whether or
not the intervention has made a difference.

(iv) Patient outcome measures are preferable to process
measures where available.

Longitudinal measurement of small samples of data
therefore allows for:

(i) Feedback on the results of small changes during PDSA
cycles.
(ii) Statistical analysis.
(iii) Visual representation of performance.
(iv) Confirmation of long-lasting change.

If, in the longer term, the project aims are being met
consistently, then it may be feasible to decrease sampling
frequency.

Documentation
A project plan document should be created which details:

(i) Actions to be undertaken and anticipated results of
those actions.

(if) Who will undertake them?

(iif) Over what time frame?
(iv) Where ideas will be tested?

(v) A single change should be tested in a single location (e.g.
an individual ward or theatre), so that change can
happen in a timely manner and the effects of failure are
minimised.

(vi) How effective communication with stakeholders will be
achieved?

Project delivery

Changes laid out on the project plan should be implemented
using PDSA cycles. PDSA cycles are a way of implementing
and testing small changes in a structured way.”>° These
small-scale tests of change build upon each other in an iter-
ative process. Because they are small-scale changes they are
‘low stakes’ as each one does not involve a large investment of
time to plan or deliver. The learning from the outcome, if it is
not as expected in your carefully planned test of change, is as
important as the successes, and these provide a great insight
into the process.

PDSA

(i) PLAN how to explicitly test a small change
(ii) DO what is planned
(iii) STUDY the outcomes (expected and unexpected) of the
test
(iv) ACT on the results to modify and improve

In the past, there has been criticism of healthcare workers
trying to create a perfect plan before starting a test of change.
This delays the start of the project and leads to a loss of
motivation. More recently, this has shifted to a situation
where there is too much ‘doing’ and not enough ‘planning’ or
‘studying’.'® All parts of the PDSA cycle are important.

Timely collection, analysis, and feedback of the data are
crucial to maintaining team motivation. They allow the
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opportunity to make regular reviews of progress and perform
rapid intervention when problems have been identified.

This delivery phase is where projects are most likely to fail,
and it may be necessary to take action to reinvigorate the
project if momentum is lost.

Project evaluation

Were the aims of the project achieved? If not, what prevented
this from happening?
Were the resources used justifiable in light of the results?
How has the project improved patient and staff
experience?

Project closure
The project should be formally closed to ensure that:

(i) Those involved in the project are satisfied with its
outcome.

(ii) Learning or procedural changes have been disseminated
as intended.

Summary

Quality improvement (QI) is a systematic way of creating
positive change. Its effective deployment requires a concep-
tual shift away from the audit methodology with which most
healthcare providers are comfortable. QI's core tenets of truly
understanding: (i) the problem, (ii) the system, (iii) variation,
and (iv) the psychology of change, drive its methodology:

(i) Get the right people involved from the start.
(ii) Take time to understand the problem without leaping
first to solutions.
(iif) Make small, reversible changes and test their efficacy in
a defined location or population.
(iv) Collect ‘just enough’ data, and use existing sources
where possible.
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