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Driver diagram
A good way to visualise your improvement 
options, particularly for complex change, 
is by creating a driver diagram. A driver 
diagram is a mapping tool for teasing 
out and outlining what actions and 
improvements will lead to achieving the 
overarching QI goal. The overarching 
QI goal is linked to primary drivers, 
which are the main factors that directly 
contribute to achieve this goal, articulated 
as statements. Primary drivers may be 
linked to secondary and then tertiary 
drivers (if they exist), which are specific 
improvement statements or sub-goals 
which will achieve the driver above 
(see Figure 1 for an illustration). 
Discrete interventions or change ideas 
then link to the lowest-level drivers. 
By developing a driver diagram, it becomes 
clearer what changes will have to take 
place to achieve your goal, where there are 
gaps in knowledge of how to achieve your 
goal and how to prioritise. Distinguishing 
between improvement goals/statements 
as structural, processes or care outcomes 
will be useful when setting up you 
measurement system (see Donabedian 
model of care). More guidance on primary 
drivers is available at NHS Improvement.19 

New sources of improvement options
An essential part of the pulling together 
ideas of improvement is by reviewing 
the current evidence of solutions to 
your QI goal from other settings. This 
should start with a rapid sweep of the 
published evidence, but will ideally include 

checking grey literature from statutory 
improvement bodies (such as Healthcare 
Improvement Scotland, the Agency for 
Healthcare Research and Quality and 
NHS Improvement), improvement charities 
(such as the Institute for Healthcare 
Improvement, the King’s Fund and the 
Health Foundation), academic improvement 
bodies (Academic Health Science 
Networks, Collaboration for Leadership in 
Applied Health Research and Care, the 
Healthcare Improvement Studies Institute) 
and the RCS website. Using informal 
networks to enquire with professional 
colleagues if they have heard of good 
practice and talking with them for advice 
(or other examples of good practice) can 
often elicit excellent ideas for improvement.
Methods such as experience-based 
co-design or 30/60/90 day innovation 
cycles provide an excellent structure 
for developing new ideas within a clear 
time-bound structure. Idea development 
exercises can quickly elicit ideas from a 
group of surgical colleagues, particularly is 
a bit of time is taken to ‘translate’ some of 
the innovation jargon such as ‘ideation’.
When new ideas are developed, collate 
them into an ‘ideas list’ and feed them 
back into a revised driver diagram. A driver 
diagram or equivalent model for articulating 
QI goals and change mechanisms, such 
as logic models, is an essential part of the 
QI process. This information will be used 
to prioritise which improvement options to 
test, when and how, and will be the frame 
for developing your measurement system. 
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QI goal

Primary 
Driver 1

Primary 
Driver 2

Primary 
Driver 3

Secondary 
Driver 1

Secondary 
Driver 3

Secondary 
Driver 2

Secondary 
Driver 4

Improvement idea 1

Improvement idea 2

Improvement idea 5

Improvement idea 6

Improvement idea 3

Improvement idea 4

Improvement idea 7

Improvement idea 8

Considerations when matching options 
to situation
Time spent understanding context, 
current system performance and 
reviewing evidence previously successful 
improvements have traditionally been 
neglected in QI. By spending time thinking 
through these steps, you can build upon 
the current evidence base and not reinvent 
the wheel. However, it is not necessary to 
spend too long focusing on these steps 
before developing clear plans for action 
and start testing improvements. If evidence 
of solutions cannot be found, a lack of 
evidence is not an excuse for inaction.
When pulling together examples of 
successful solutions from elsewhere, be 
mindful that improvement interventions 
are notoriously difficult to replicate in 
other contexts, partly as the documented 
interventions often focus on the technical 
rather than the social constructs that made 
the original intervention successful.

IDEAS TO ACTION
Testing improvement ideas in the real 
world using a structured, measurable 
approach is the essence of QI. For smaller 
QI projects or areas of improvement where 
there is a clear, commonly agreed and 
urgent need for improvement, the time 
spent between starting and beginning 
testing will be short. Even for complex 
improvement programmes, it is important 
not to spend too much time focusing 
on measuring problems and planning 
theoretical solutions. Agree on who needs 
to be involved and in what way (Step 
6: Engagement), set up your system of 
measurement (Step 7: Measurement for 
improvement) and start by testing small 
changes, build and adapt in response 
to your measured results (Step 8: Test 
and review).

Figure 1: Driver diagram
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Step 6: Engagement and behaviour 
change
An essential part of leading QI is ensuring 
that the right people own, participate 
and input into your improvement efforts, 
including leadership, ‘influencers’ and 
patients. Many of these people will have 
been involved in the earlier steps outlined 
above already, particular when assessing 
local context, but it is worth reviewing 
throughout your improvement project 
whether you have the right people 
involved and in the right way, and 
whether action is worth taking to improve 
engagement. Identify who should be 
engaged in the QI activity within the four 
categories below, being clear on project 
roles and expectations.
CORE TEAM: 
The core team includes all the appropriate 
people needed to develop ideas for 
improvement, carry out tests of change, 
collect and monitor data, review and act 
upon the results. Involve representation 
from all professional groups involved in 
delivering care for the population focus. 
This team will need leadership (which could 
be distributed) and composition can change 
over time, including different people as 
different ideas are tested.
ENABLERS: 
Identify all the people involved in delivering 
care for the area of improvement, 
particularly influential people who could 
either support and enable improvement 
or stifle the effectiveness of improvement. 
Developing a feeling of understanding the 
value and ownership of the improvement 
effort is important to help keep people as 
‘enablers’ rather than ‘blockers’.
LEADERSHIP: 
Ensuring that you have leadership support 
is essential to ensure the improvement 
team has the space and resources to 
test changes and to be able to step in to 
‘unblock’ challenges.

PATIENTS: 
Involving the patients, carers and families 
affected by the specific surgical care that 
you are improving provides an essential 
perspective on the impact and effect of 
poor-quality care. Providing a platform for 
patient voices and stories will provides an 
insight on the reality of the care provided 
and an understanding of their experience. 
As well as ensuring that change ideas are 
appropriate for patients, it is a powerful 
mechanism for engagement from staff 
and leadership.

Mechanisms for improving engagement 
or behaviour
Awareness of the programme should begin 
when deciding on your area of improvement, 
but engagement is an active process that 
needs to be maintained. Be clear on 
who realistically needs to be engaged, 
using the categories above, and make it 
easy for them to find out about the 
QI activity. Provide a simple process for 
them to contribute time, ideas or resources. 
Many techniques are as simple as talking 
with patients and colleagues in formal 
and informal situations, using posters in 
prominent areas and digital communication 
channels. As mentioned above, looking 
for and developing patient stories will help 
to engage patients in the improvement 
process and helps with motivating colleagues 
to support improvement efforts.





16

Balancing measures
Balancing measures reflect what may 
be happening elsewhere in the system 
as a result of the change. A common 
refrain when outlining proposed change 
will be ‘if you change this, it will affect 
that’. Measuring the ‘that’ might be a 
useful balancing measure.
This impact may be positive or negative. 
For example, you want to know what 
is happening to your postoperative 
readmission rate: if it has increased, 
you might want to question whether, 
on balance, you are right to continue 
with the changes or not.

Collecting and presenting data
After agreeing upon the core set of 
measures, a decision on how data are 
collected, by whom and how much is 
collected. There must be enough data, 
but not necessarily all data, for the 
particular process, outcome or balancing 
measure. If sampling, collect a sample 
of random data at regular intervals to try 
and be as representative as possible. 
Deming referred to this as a judgement 
rather than a convenience sample.21 

Time series data
Tracking quantitative measures over 
time provides a range of advantages 
over pre–post measurement, particularly 
if you are collected small samples; 
it enables distinction between natural 
variation, reliability and change associated 
with your test of change (Figure 2).22 
Presenting this information in a dynamic, 
point-by-point way enables changes in 
process and outcome to be visible quickly. 
By marking on the time series chart when 
a particular change occurs, it is clear to see 
whether any improvement coincides with 
tests of change implemented. Run charts 
and statistical process control charts are 
the statistical tools most commonly used 
within QI. Run charts provide a quick and 
simple mechanism that indicate whether 
there is there is variation in your measure 
and by following basic interpretation rules, 
understanding whether there is non-random 
variation. Depending on whether your 
area for improvement varies before testing 
begins, the baseline collection period for 
run charts can be very short.

Figure 2: Time series change compared with pre–post
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A statistical process control (SPC) chart 
is a more complex tool which enables 
us to see the variation in the data and to 
investigate outlying data points. Control 
bars are added at three standard deviations 
away from the mean to display ‘acceptable 
variation’. With multiple changes, SPC 

charts can clearly illustrate how different 
interventions match with changes in 
average outcome – recalculation of the 
overall mean – and increase on control 
or reduction in variation, tightening of the 
control limits (Figure 3).

Qualitative data
Combining time series data with qualitative 
or descriptive data can be useful to get 
inside the ‘black box’ of what happened 
during testing and provides an explanation 
to complement hard outcome data.

Considerations when measuring 
for improvement
Reflect on the different audiences that 
will be looking at the data measured, 
particularly when analysing and displaying 
data for improvement. Be ready to explain 
how time series data relate to traditional 
pre-post data.

Setting up and collecting improvement 
data can sometimes seem a thankless 
task but once new processes become 
familiar, the evidence collected can be 
very powerful. Consider how to provide 
reward or recognition for those grafting 
on measurement and celebrate when 
successfully set up.
Remember that as an emergent process, 
new improvement ideas and challenges 
will arise over time, needing new measures, 
so remain flexible to changing what you 
measure over time. Finally, plan to continue 
measuring after a QI project has finished 
to ensure that improvements are sustained.

Figure 3: Example of an SPC chart
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PlanAct

Study Do

What are we trying 
to accomplish?

How will we know 
that a change is an 

improvement?

What change can we make that 
will result in improvement

Figure 4: Model for improvement

Step 8: Test and review
When introducing any new change, it is 
important to agree within your improvement 
team exactly what change you are testing 
(DEFINED CHANGE), how you will measure 
if it leads to improvement (MEASURES) 
and how the change links to your QI goal 
(PURPOSE). These are articulated in 
the model for improvement developed 
by the Institute for Healthcare Improvement 
(Figure 4) as question statements.23

PURPOSE: What are we trying 
to accomplish?
This is the improvement goal for this specific 
change. For simple interventions this may 
be the same as your overarching QI goal, 
but there are usually sub-goals or drivers 
linked to your driver diagram (or equivalent). 
Taking the surgical equipment example 
from measurement for improvement, rather 
than the overarching QI goal of reducing 
occurrence of equipment problems, focus 
might currently be on a driver such as 
‘improved communication across surgical 
team before surgery’.
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PlanAct

Study Do

PlanAct

Study Do

PlanAct

Study Do

DEFINED CHANGE: What change 
can we make that will result in 
improvement?
If there is only one change, this is as 
simple as agreeing which change to test to 
achieve your QI goal, documenting what 
it is in a change statement and including 
when and how it is tested. For more 
complex interventions, you should agree 
which idea or ideas to prioritise first from 
your ‘ideas list’ or driver diagram. As you 
continue the QI project, new ideas will 
emerge or new challenges will surface 
that need improving (e.g. improving 
engagement or behaviour); remember 
to document what the change is, when 
and how it is tested.
Taking the surgical equipment example 
further, the change to test may be 
‘including verbal confirmation of equipment 
availability, checks for faults and 
confirmation of capability to use within the 
surgical briefing before every procedure 
in the month of June, following the newly 
designed surgical checklist’.

MEASURES: How do we know that 
a change is an improvement?
Each test of change must be measurable. 
Review the change statement to ensure 
that the change is specific and links to the 
relevant QI goal.
If the change is addressing the primary 
outcomes of the QI project, measurement 

systems may already address this test; 
however, you may need to collect 
additional data, particularly if you are 
introducing a change in processes, 
systems or behaviour. Remember to 
start measuring before testing to gather 
a baseline, think of probable unintended 
consequences and consider whether 
you need any balancing measures. 
Your measure may be qualitative, such 
as pre–post questionnaires or interviews 
to assess how the new checklist has 
been used and perceived, and has 
affected communication between 
nurses and surgeons.

Small tests of change 
(plan–do–study–act)
Once you have agreed on a change 
that can be measured (plan), introduce 
the test for a set period of time (do), 
review the data – ideally time series 
data – (study) and then decide to continue 
testing, to expand the test to other areas, 
to stop testing or to adapt to carry out a 
different test (act). This was articulated by 
Deming as a plan–do–study–act (PDSA) 
cycle, sometimes referred to as the 
Deming circle or plan–do–check–act 
(Figure 5). These cycles work well when 
begun on a small scale with short tests, 
rapid assessment and multiple cycles 
that learn from prior tests; they are cost 
effective and it is easy to get going 
compared to ‘big bang’ larger testing

Figure 5: Iterations of the PDSA cycle
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problem (Steps 1 and 6). This led to an 
understanding of what had been tried 
previously to solve this problem historically 
(i.e. failed solutions), what the current 
barriers were and what would need to 
be done to address them (Steps 3, 4 
and 5). An audit was also performed to 
understand current performance plus a 
case review of delayed cases (Steps 3 
and 4), which, together with the various 
discussions with colleagues, facilitated a 
detailed understanding of the problems 
and possible solutions to these (Step 5). 
The best solution identified was considered 
quite radical, as it involved moving 
appropriate hot cases from the main 
hospital site to the trust’s elective site a few 
miles away, with a concurrent ringfencing of 
elective capacity across each surgeons list 
at that site. Having spent time considering 
solutions and gaining consensus (Step 6), 
what was notable was that Chole-QuIC did 
then not waste time before testing it out 
to see if it would work in reality (Step 8). 
As an aside, we found across all the most 
successful sites in Chole-QuIC there was 
a clear pattern of site leads investing time 
on deliberating solutions with colleagues 
upfront but then not being afraid to just get 
on and try these out in practice (Step 8).

STEPS TO SUPPORT SUCCESSFUL QI

IDENTIFY AREAS FOR IMPROVEMENT

STEP 1: Areas for improvement

STEP 2: Prioritise and articulate the QI goal

MATCH SOLUTION OPTIONS 
TO SITUATION 

STEP 3: Understand context

STEP 4: Assessing current processes, 
behaviours and potential causes

STEP 5: Develop improvement options

IDEAS TO ACTION

STEP 6: Engagement and behaviour change

STEP 7: Measurement for improvement 

STEP 8: Test and review

EMBED AND SHARE

STEP 9: Embedding into normal practice

STEP 10: Share to support learning
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The new process required substantial 
engagement across all involved 
stakeholders (surgeons, service managers, 
nursing staff, booking clerks,) to ensure 
a co-ordinated effort to make the new 
process work (Step 6). Again, this took the 
form of face-to-face discussions rather than 
just emails. Once everyone had agreed and 
understood the process, it was tested at a 
time when the lead surgeon was available 
to manage and monitor everything to 
minimise the risk of glitches but also to 
learn from any that occurred (Step 7). 
By comparison with other successful 
sites, no major changes were made, 
although as the new process did work well, 
minor refinement occurred to streamline 
performances. For example, the booking 
clerks suggested ideas to refine the slot 
allocation process, which was a nice 
indication that they felt sufficiently engaged 
to contribute to the improvement process. 
Essentially, the new process was tested 
for several months; while the process 
started to be managed across the whole 
team, Chole-QuIC reviewed every case 
verbally with colleagues to ensure new 
issues were not arising. By comparison, 
other successful Chole-QuIC sites iterated 
through a range of changes (Step 8). Six 
months later, Chole-QuIC felt comfortable 
enough that the processes were embedded 
to step back a little. A crucial moment came 
when the team had a two-week holiday and 
returned to discover that the process had 
been followed as planned in their absence 
with no problems (Step 9).
Measurement was the single biggest 
challenge in this otherwise very successful 
project (Step 7). On the one hand, 
Chole-QuIC was reviewing each case 
(verbally with surgical colleague, nursing 
staff etc.) and so the process was being 
monitored for safety and effectiveness. 
On the other hand, a robust system for 
collecting process data on the time to surgery 
for the biliary patients was not established 
and so this duty fell to one individual. 

This not only created substantial 
additional work for that person but also 
meant that data collection was often 
retrospective in nature, limiting its role 
in feedback and sharing of performance 
data (Step 10). This was not a major 
problem in this particular case in terms 
of successful change, but it did present 
challenges when Chole-QuIC wanted data 
to demonstrate that improvement had 
occurred. This highlights the challenge of 
even simple data collection and the need to 
establish systems to make data collection 
an easy and shared responsibility, 
wherever possible (Steps 7 and 10).

STEPS TO SUPPORT SUCCESSFUL QI

IDENTIFY AREAS FOR IMPROVEMENT

STEP 1: Areas for improvement

STEP 2: Prioritise and articulate the QI goal

MATCH SOLUTION OPTIONS 
TO SITUATION 

STEP 3: Understand context

STEP 4: Assessing current processes, 
behaviours and potential causes

STEP 5: Develop improvement options

IDEAS TO ACTION

STEP 6: Engagement and behaviour change

STEP 7: Measurement for improvement 

STEP 8: Test and review

EMBED AND SHARE

STEP 9: Embedding into normal practice

STEP 10: Share to support learning
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