
Part 2…

• Dr Nathan Proudlove

• Teaching, facilitating & doing QI with the NHS

• Practical challenges on the frontline

• e.g., software

• An Excel implementation of the new I’-chart

• Comments and reflections

I’d now call the capacity an Input 
Metric rather than a Balancing Metric



Teaching, facilitating & doing QI with the NHS

Operational Research, Operations Management, QI

Associate Professor, Alliance Manchester Business School, University of Manchester

• Module Leader, MSc Business Analytics

• Programme Director and Module Leader, NHS Higher Specialist Scientist Training (HSST) 

Programme (DClinSci / PgDip)

and

• Associate tutor & supervisor, MSc in Surgical Science and Practice and Postgraduate Certificate 

in Patient Safety and Quality Improvement, University of Oxford

• Researcher, Queen Mary University of London & Barts Health
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Doing QI with the NHS
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R : qicharts2 + ggplot2

SPC P’ chart

SPC G chart
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https://sites.google.com/view/clinsciqi/hsst-qi-publications
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Stacks of metrics

Excel (templates) 
→ PowerPoint  

+ annotation

SPC I chart

SPC I chart

Run chart

[Some of these 
recalculation 
points may not 
be the best 
judgements!]

SPC P chart

SPC I chart

(of Xbar data…)
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Provost and Murray (2022, p.610)

Family tree of

‘Statistical Process Control’ 
(SPC) charts

Provost and Murray (2022) p.135
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ImR is the only of the MDC 
templates that is public

The others are on the 
Futures platform (archived); 
not as far developed

Some issues:

• Excel macros / VBA

• Locked cells & graphs

• Hidden calculation sheet

• mR not screened

• Special Cause rules rather ‘liberal’

• Can exclude points, but not ghost

• Max dataseries length (on front sheet)

• (can ‘hack’: Password: SPC !)
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Distributed e.g. through 
facilitation of Collaboratives
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My version:

• I’ : Can enter numerator & denominator (subgroup size)

+ More Features

• screen mR / moving S

• Can Freeze centre line & process limits

• Can exclude and ghost points

No SC rule flags added, except for mR / mS
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65.7

60.6

55.5

Using Excel I’ tool

Denominators = 1 → I chart

qicharts2: qic() chart = 'i'
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Using I’ to take account of the subgroup sizes
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Using Excel I’ tool with 
Denominators 
(subgroup sizes) ≥ 1

64.8

60.3

55.8

qicharts2: qic() chart = ‘ip'
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Exclude & ghost

Freeze

Recalculate

Should still add 
annotation!

+ More Features



Reflections

A few frontline staff (and Trust/Board analysts) familiar with, or will pick up, 
 R (or Python) – some scientists…
• Most won’t go beyond Excel (frontline) or PowerBI (analysts) ? 

We want to enable (free!) SPC access to support some basic training or self-learning):
• I (mR), P / P’, Xbar (mS) (and I help them use / use for them (R): G, CUSUM, funnel chart) 

I’ (mS) : one chart to rule them all?
• Accessible in Excel as well as R!
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“The purpose is not to have charts. The purpose is to 

use the charts... You get no credit for computing the 

right number -- only for taking the right action. Without 

the follow-through of taking the right action, the 

computation of the right number is meaningless.” 

Donald Wheeler

“Any good chart should motivate a series of questions 

for ultimately taking ACTION!”
  

“Proper application of SIMPLE tools will solve at least 85% 

of the situations that currently need improvement, and 

this is the philosophy that should be taught to the 

everyday practitioner ... without a lot of jargon (such as 

normal distribution nonsense).”  

Davis Balestracci
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