statistical process control

Statistical process control has a long history of improving efficiency and quality in
manufacturing. In recent years, it has been widely adopted for performance reporting in
the NHS. And now it has financial reporting clearly in its sights. Steve Brown reports

Something is happening to NHS finance board reports. Gone (well,
going) are the detailed table and text heavy affairs with liberal use of
RAG (red-amber-green) ratings to show performance. In their place is a
new breed of reports, full of ‘new’ statistical process control charts.

In some cases, the change is dramatic. At Oxford University Hospitals
NHS Foundation Trust, the first thing non-executives saw in their
January finance report was a collection of five SPC charts showing the
trend on monthly income over the past two and a half years (see below).

You can still clearly see how the income compares with the previous
month, but you get the added information on the long-term trend and
can see how this has varied over time compared with the average level of
income, and where any major spikes or troughs have occurred.

Turn the page and you find SPC charts used to analyse the pay run
rate. On the next page, nine SPC charts give a detailed breakdown of the
spend on non-pay. And the appendices overflow with more of the same.

The charts are intuitively easy to understand and enable targets to be
included, where these exist, as well as helping readers to understand the
difference between normal variation and variation that they should be
concerned about or that demonstrates improvement.

Kay Wiss, director of finance at Stockport NHS Foundation Trust, is
one of the pioneers of using SPC charts to show financial performance.
In 2018, after the trust was rated as requiring improvement by the Care
Quality Commission, NHS England’s Making Data Count team was
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dispatched to the trust as part of a wider support programme. Its focus
was to improve the trust’s integrated performance report as part of
improving decision-making across the trust.

Exposed to some of the SPC training, Mrs Wiss — the 2022 HFMA
Deputy Finance Director of the Year — decided the approach could be
used in a different way - to help tell the story of the financial position. In
particular, she wanted to use the SPC approach to throw a spotlight on
the issue of workforce, and specifically the cost of temporary staffing.

The ability to see trends and whether variation is normal or something
to be concerned about means the trust isn’t wasting time worrying about
things that don’t need fixing and can concentrate on those that do (see
SPC advantage, page 19). Instead of a narrow focus on this month versus
last month or a one-time comparison with a target, the trust gets to see a
bigger picture.

“The traditional approach to reporting staffing costs simply doesn’t
tell you what you need, she says. Mrs Wiss started with six SPC charts,
showing monthly spend and whole-time equivalents actually working
broken down by permanent staff, bank staff and agency staff and going
back 17 months. If the trust’s aim of increasing permanent staff and
reducing reliance on temporary staff was being achieved, this should
be clearly visible in the whole-time equivalent charts. The spend charts
would show if this was matched by the anticipated reduction in costs.

With further drilldowns into medical and nursing staff, the charts
have also helped identify specific cost drivers. “This allows us to focus on
what we should be looking at, not looking at everything, she adds.

January’s report to the finance and performance committee, where
SPC charts have been most used at the trust, continue to tell the story on
temporary staffing. The charts show that, while permanent staffing levels
are going up, bank and agency costs have not started to reduce.

This is the result of a combination of higher agency rates (particularly
for medical staff), the need for extra staff while international recruits
gain the objective structured clinical examination to demonstrate
competence, and the need to staff escalation wards as a result of
emergency demand and discharge hold-ups. But the charts have helped
the trust gain a more nuanced understanding of staff costs and drivers.

Stockport has also started to use SPC charts at divisional performance
meetings. “These meetings look at quality, operational metrics,
workforce and finance, so we replicated the workforce charts at that level
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Pennine Care NHS
Foundation Trust is not
currently using SPC charts
in its board finance report.
But it is pioneering their use
in giving assurance about
its financial processes and
control mechanisms.

‘When we started thinking
about how to use SPC charts,
we decided to anchor back
to their core purpose. For us
that was about looking at our
financial processes, using
the SPC charts to determine
whether our processes are
under control,” says Andrea
Osborne, the trust’'s deputy
director of finance. ‘This took
the trust in the direction of the
financial controls report to its
audit committee.

The report uses SPC charts
in specific areas — showing
performance against the
better payment practice code
(BPPC), aged debtors and
creditors and procurement
waivers. While the committee
sees the cumulative
performance on BPPC, as this
is how the trust is monitored,
the finance team also looks at
monthly performance.

‘That is what can give
us the early warning sign,’
she says. ‘If your in-month
performance is starting to
vary, that’s an indication that
in a couple of months the
change will impact on your
cumulative performance.’

Response to the use of
the charts has been positive.

‘We've issued two reports
into audit committee and
they’ve gone down well. The
non-executives like to see the
trends in the data and they
are starting to understand
how to interpret the charts,’
she says.

Each SPC chart is
presented with accompanying
numbers and narrative, and
supplemented by detailed
charts in the appendices.

The trust is also expanding
use of the charts in the
finance team, particularly
around pay and non-pay
analysis. Ms Osborne says
SPC charts are starting
to help with month-end
reporting. ‘Sometimes it is
about looking at the control
limits to understand the
level of variation,” she says,
‘because that can signal
issues with your processes
that impact on the quality of
your data.’

The charts also provide a
handy way of checking for
consistency in data flows.
For example, the trust’s
workforce return and finance
return are produced by
different systems. ‘One thing
we've done is bring the data
together using SPC. We can
see trends and this is alerting
us to possible issues,’ says
Ms Osborne. ‘That's what SPC
does — it prompts you to ask
more questions — and that's
helping us improve the quality
of our financial reporting.’

too, says Mrs Wiss. ‘And this really does start to show what is driving
a division’s financial position. We've even used them at ward level and
there are things that get highlighted that enable you to take prompt
action, she says.

In one example, the charts highlighted rising agency costs that were
linked to sub-optimal rostering, which was quickly fixed with some
additional training. According to Mrs Wiss, that made tens of thousands
of pounds of difference in one month.

All finance staff are now trained in using SPC charts. But she says
the charts are simple to produce and use. ‘It is really easy and it’s free,
because the resources are all online. You can just have a go and you can’t
break anything’ Mrs Wiss has presented on the use of SPC in finance
at HFMA and other events and is an ambassador for NHS England in
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encouraging wider adoption. Her current focus is on spreading use of
the charts across Greater Manchester, so that the whole system can start
to explore trends on agency and bank staff and consider the potential for
combined action where needed.

Stockport was relatively unique when it started to use SPC charts
in finance reports. Nikki Greenwood, deputy director of intensive
support at NHS England, says that 190 NHS bodies use SPC to report
operational performance, but about 30 use them specifically for finance.
She believes SPC charts offer a way of improving clinicians and
non-finance staff engagement with finance information. ‘Often, with
finance data, people don’t think it is important to them or they just don’t
understand it; she says. And that might mean they don't challenge the
data because they don’t want to be exposed for not understanding it.
‘One of the beauties of SPC is that it is really simple and you can
look at an SPC chart related to finance for anything and be able to say
something about it; she adds.

Finance data doesn’t always
lend itself to the SPC approach,
admits Steve Orpin (pictured),
deputy chief executive
and chief finance officer
at Maidstone and
Tunbridge Wells NHS
Trust. ‘When you think
of board-level metrics,
income and expenditure
performance in a month, for
example, that can vary wildly
depending on what month of
the year itis,” he says.

Things like cash and cost
improvement programmes work
on a 12-monthly cycle, he says,
so the longitudinal analysis of
SPC doesn't always fit.

But the trust is a big
supporter of using SPC charts
to report performance across
all its strategic themes — patient
access, clinical effectiveness,

¢ patient experience and financial
. sustainability. Non-executive
directors have really bought

. into the use of the charts,

L) which have been used

extensively throughout

the trust’s integrated

performance report since
before the pandemic.

The trust has even introduced
its own touches. It has added a
red border to charts where an
issue being monitored has been
escalated as an area that needs
to be looked at and introduced
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Oxford University Hospitals has really taken the approach L-A—A Making Data Count templates are ‘great, Mrs Hunt admits

to heart. “We started using SPC charts in the annexes of our board
paper about a year ago, says Jason Dorsett, chief finance officer. And
we've taken ourselves and the board on a journey and progressively
transitioned more and more data to being presented via SPC charts’

The response was immediate and positive. ‘Non-accountants find a
graphical presentation of data easier to understand than a table and if
you are trying to present data in a trend format, simply shifting from
a table with rows of numbers to a chart makes a big difference. A non-
executive without much extra training can understand a run chart’

The charts also help to prevent inappropriate responses to normal
variation. Yael Hunt, finance performance manager at the trust, and self-
confessed SPC enthusiast, highlights how easy it is to read a chart. ‘It
was about six months before the board had any training, she
says. ‘But we were still comfortable presenting the charts’

The colour coding of special cause variation (as
opposed to common cause or normal variation)
is intuitive and people understand the concept of
upper and lower process limits, even though they
do not need to understand how they are calculated.

‘Previously our board reports were full of
financial tables with narratives that were really
repetitive with lots of two-point comparisons, this
month with last month. SPC gives you the whole story;
she says. ‘It also gives you the ability to triangulate data’

So, a human resources SPC chart might show sickness rates
going up, with lots of orange dots (see SPC advantage, page 19). But a
finance chart on temporary staffing will show the same story from a
different angle, confirming the data and clearly showing cause and effect.

Similarly, the trust has been able to show the link between increased
length of stay, the need for additional capacity and rising pay costs.

Mr Dorsett says automating the production of SPC charts within
the Power BI reporting software has been a game-changer. While the

additional assurance icons to is within the normal range of

Nikki Greenwood,
NHS England

that producing lots of charts for the board report was a time-consuming
exercise in cut and paste. Now it is a simple push of a button — with the
required code again provided free to the organisation by NHS England.

Being able to produce analysis at different levels is another benefit. ‘We
were seeing rising pay in one area and we've been able to drill down into
the data and show exactly which staff group is driving it and link the
increase to additional sessions, says Mrs Hunt. The presumption might
have been that temporary staff costs were driving the increase, but the
link to additional sessions simply wasn't visible in the high-level data.
‘Fast forward a month and we had controls in place and were

already mitigating what was going on, she adds.

In another example, SPC analysis helped assess the

appropriateness of introducing a winter incentive

scheme to encourage further bank take-up.

The automation of chart production becomes
particularly powerful for directorates, where a
finance manager can drill down into income
and expenditure below the overall trust level —

providing SPC charts on different income, pay and
non-pay categories for pharmacy, for example. “This
is such a valuable tool for a head of finance when in
discussions with clinicians,; says Mrs Hunt. ‘Tt is the other
aspect of automation — making it accessible and really driving it
deep in the use of day-to-day finance, not just reporting’

Statistical process control won't replace all traditional ways of
reporting financial data in the NHS (see box below). NHS finance still
deals in absolutes in many areas. But trends and variation over time can
provide a richer understanding of the financial position. And if you
aren't already using SPC charts to enrich your financial reporting, it is
likely you soon will be.

into sharp focus in monthly time conversation among all

distinguish between a metric

that is consistently passing or
failing a target and one that is
only just passing/failing.

The board receives a
summary of financial targets,
with SPC icons showing
where variation is causing
concern and targets being hit
or missed. These cover the
delivery of the financial plan,
cash balance and capital
spend. The trust has also been
reporting against its target
to reduce monthly agency
spend — a target it has been
consistently missing for more
than six months.

But there is still a focus on
the absolute financial position.
‘Finance works in absolutes,’
says Mr Orpin. Even if an SPC
chart suggests an overspend

variation, the trust is managed
on the basis of breaking even
and might need to take action.

So Mr Orpin sees SPC as
an adjunct to more traditional
financial reporting to boards,
providing additional insight
rather than replacing it.

‘But [SPC charts] can be
really useful to share with
service managers, operational
managers and clinicians to
show why you are concerned
about something and how
performance has changed
over time compared with the
mean and the target. They are
a great communication tool,
highlighting patterns over time
really clearly,” he says.

Triangulation is a key
benefit of the wide use of SPC
charts — something brought

‘visual management’ meetings,
where the executive team gets
together to look at a display of
all the key metrics.

‘We can see our vacancy
rates and staff turnover figures
are improving. And we can see
an improvement in falls, which
we know is directly related to
nurse staffing on wards. That's
great. But we're not seeing a
change in agency usage.’

What the trust has realised
— and this has been helped by
the visual presentation using
SPC charts — is that some of
the improvements will take a
little time to have an impact on
the metrics. Vacancies may
be filled, but you may need to
allow for different start dates or
induction periods.

Mr Orpin says: ‘That's a real-

the executive team, driven by
our use of SPC charts and our
improvement methodology —
and finance is a part of that.’
There is more use of
SPC charts in the report to
the finance performance
committee, with a deeper
drilldown into pay costs than in
the board report.
‘One of the areas we
want to get into is showing
forecasting in an SPC chart,’
says Mr Orpin. He adds
that because forecasts are
clearly subjective, rather than
actual hard figures, there is
a question about whether
showing them in an SPC chart
is meaningful. The trust is also
exploring how the use of SPC
charts can help with planning
for the new financial year.
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statistical process control

Traditional financial reporting tends to rely on comparing two points
- the amount spent this month compared with the amount spent last
month. Or it looks at the cumulative year-to-date performance against
the target. But both approaches tell you nothing about trend or allow for
natural variation.

Yet spotting trends over time can be important. Problems with the
payment of suppliers, for example, can provide early warning signs of
cashflow and liquidity difficulties.

Variatior Assurance
! 1 A

Month-to-month changes could be the result of natural variation -
so making alterations on the back of a ‘dip’ in performance would not
necessarily be the right response.

And if you simply look at cumulative performance against a target,
you might miss the fact that underachievement is due to earlier
problems that have now been addressed.

This point-to-point analysis can be compounded by RAG (red-amber-
green) ratings, which can set alarm bells ringing without due cause
- triggering an unnecessary reaction to a variation within the range
you expect to see. Instead, SPC charts show a time series of data with at
least three reference lines — the average performance and an upper
and lower control limit showing the boundaries of normal
variation.

The limits are determined by the variability of the
data, so that about 99% of data points fall between
the limits. Neither the readers nor compilers of
the chart have to understand how the limits are
calculated; readers simply need to trust that they set
the boundaries for normal variation and the freely
available software provided by NHS England performs
the calculation for chart compilers.
(For those of you who would like to know, NHS England’s
Making Data Count team teaches a type of SPC chart known as an XmR
chart with the control limits 30 (three sigma) away from the mean.
Sigma is a type of standard deviation that takes into account the order of
the data and is defined as the mean moving range divided by 1.128.)
In addition, a target line can be included if that is relevant.
The charts are intuitive. Readers can clearly see the trends and spot
where performance has been outside of normal variation. There are
also rules to help users understand when something unusual is

happening. You generally have what is known in SPC circles as a

special cause variation if:

« A data point is outside the process limits

A run of (typically) six consecutive points are above/below the mean
o There are six consecutive points increasing or decreasing

o There are two out of three consecutive points close to the process limits.
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Annotations can also show where changes were introduced that could
explain subsequent changes in data or add in supporting comments
— although the Making Data Count team warns against spuddling
(making a lot of fuss about trivial things as if they were important).

Things can happen or changes can be made to a process that lead to a
step change in the data — and this may require the mean and the process
limits to be recalculated.

However, this should be a measured decision based on the identified
change being statistically significant, ideally resulting from a known
cause, and confidence that the change has been embedded (perhaps with
arun of at least 12 data points).

Icons can also be used in reports to give the reader a quick
understanding of whether a variation is common cause
(nothing to worry about) or special cause, with
different symbols to indicate if the change reflects
an improvement or a reduction in performance.
Further icons can be used to show simply if a
process is failing, capable or unreliable and if
targets are being met.
The Making Data Count team has already
supported 500 people across the NHS finance
community through its Step one for finance training
course (the team’s more general training includes eight
training steps), with sessions run quarterly.

There are also four innovations published using SPC for
finance in the One NHS Finance innovation library. And a new mini
guide to support the use of SPC in finance is due to be published in the
coming weeks.

« For further information about statistical process control,
visit the NHS England website — hfma.to/mar231 — or see the
Making Data Count workspace on the Future NHS portal —
future.nhs.uk/MDC
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