
Supported by and delivering for: 

Londonôs NHS organisations include all of Londonôs CCGs, NHS England and Health Education England  

Taster session:  

Data for diagnosis and measuring 

improvement  

Dr Tom Woodcock 

1 



Outline of the taster session  
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Aims and objectives of the session: 

Å To be aware of the key role variation plays in understanding and improving a 

system, and of simple statistical tools to understand variation. 

 

We will look at examples of different ways of analysing and presenting data, and how 

they help or hinder efforts to understand and improve unscheduled care. We will 

consider how data from different parts of the system can be useful for improvement. 

 

By the end of the session we will have: 

Å An understanding of how to diagnose the system through simple statistical 

analyses  

Å Identified next steps to progress measurement systems locally  

  

 



Outline of session 
  

1 Introduction 

2 Diagnosing the system 1: Understanding variation 

3 Diagnosing the system 2: Understanding flow 

4 Group exercise 

5 Conclusions 







AE Dashboard 



Importance of Qualitative Data 



Quotes ς focus group discussions 

άLǘΩǎ Ƨǳǎǘ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƛǘΩǎ ōŜŎŀǳǎŜ ǿŜ ŀǊŜ ƛƴ 
this excruciating pain that we go into A&E, 
ƛǘΩǎ ƴƻǘ ŀǎ ƛŦ ƛǘΩǎ ŀ ƭǳȄǳǊȅΦ When most of us 
ƭŜŀǾŜ ƻǳǊ ƘƻƳŜǎ ǘƘŜƴ ƛǘΩǎ Ǝƻǘ ǘƻ ǘƘŀǘ ǎǘŀƎŜ 

that we can no longer cope at home by 
ourselvesΧ ǿƘŜƴ we do go they seem to 
ǘƘƛƴƪΣ ƻƘΣ ȅƻǳ ƪƴƻǿΣ ǘƘŜȅΩǊŜ causing a lot of 
ƴƻƛǎŜ ŀƴŘ ǎŎǊŜŀƳƛƴƎΣ ǘƘŜȅΩǊŜ ŀ ƴǳƛǎŀƴŎŜ ΦΦΦέ 

άLǘ ώǘǊŀƴǎƛǘƛƻƴϐ ǿŀǎ ŀ 
ǎƘƻŎƪΣ Χȅƻǳ ƎŜǘ ǘƻ ǘƘŀǘ 
stage and you think that 
okay fair enough, I think 
LΩƳ ƎǊƻǿƛƴƎ ǳǇ ƴƻǿΣ ŀƴŘ 

then they put you in a 
ward with mostly 

geriatric patients, you 
ŦƛƴŘ ǘƘŀǘ ȅƻǳΩǊŜ ǘƘŜ ƻƴƭȅ 
young person on that 

wardΦέ 

άL ŦŜŜƭ ƭƛƪŜ ŀ ŎŀǊΦΦΦ ōŜŎŀǳǎŜ ǿƘŜƴ ȅƻǳ ƎŜǘ ŀ ƴŜǿ 
ŎŀǊ ƛǘ ŦŜŜƭǎ ƭƛƪŜ ȅƻǳ ŎŀƴΩǘ ǊŜŀƭƭȅ Řƻ ƳǳŎƘ ǿƛǘƘ ƛǘ 
ōŜŎŀǳǎŜ ȅƻǳΩǊŜ ǎŎŀǊŜŘ ȅƻǳ ƳƛƎƘǘ ōǊŜŀƪ ƛǘΦ !ƴŘ 

with my life sometimes L ŦŜŜƭ ƭƛƪŜ L ŎŀƴΩǘ Řƻ 
much otherwise I might damage myselfΦέ 

ά! ŎƻǳǇƭŜ ƻŦ ȅŜŀǊǎ ŀƎƻ 
when I was studying, I 
ŎƻǳƭŘƴΩǘ ƘŀƴŘ ƛƴ Ƴȅ 

work in time because I 
had a crisis, and I got 
penalised for that.  I 
tried to explain, and 
ǘƘŜȅ ŘƛŘƴΩǘ 

understandΦέ 

ά¢ƘŜ ǘƘƛƴƎ ƛǎΣ Ƴƻǎǘ ƻŦ ǳǎ ƪƴƻǿ 
what we have... if you go into 
hospital, you probably know 
more about yourself than the 

doctor will know about ȅƻǳΧ ōǳǘ 
it would be better for the 

community to learn about the 
conditionΦέ 



http:// www.nsun.org.uk/about-us/our-work/national-involvement-partnership/national-
involvement-standards-launched 

 

Beyond stories and data 
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DIAGNOSING THE SYSTEM 1: 

UNDERSTANDING VARIATION 



We have 2 quarterly data points - is this an improvement? 

 
Credit: M Davidge 
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Executive Time Series - linear trend
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Executive Time Series - no trend
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Executive Time Series - seasonal dip
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Understanding variation 

ÅEverything we can measure will vary 

 

ÅStatistical Process Control separates out Special Cause 

from Common cause (routine variation) 

ïCommon: inherent to the process, none dominant 

ïSpecial: due to a specific reason, dominant 

 

ÅSPC provides rules for detecting special cause variation 

 

ÅThis is crucial in making good decisions about 

improvement... 
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Control Charts 

Characterise Variation 
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SPC: Origins 

ÅDr. Walter Shewhart: physicist & engineer, 

Western Electric and Bell Laboratories, 

1920s. Quality in manufacturing. 

 

ÅDr. W. Edwards Deming extended 

Shewhartôs work, developing and explaining 

applications (U.S. Then Japan after WWII, 

worldwide in the 80s and 90s). 

 

ÅIncreasingly seen in healthcare ï but 

applied with varying degrees of rigor and 

success. 
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 1. A single point outside the control limits 
2. A run of Eight or more points in a row all above 

or all below the centre line 

3. Trend - Six or more consecutive points all 
increasing or decreasing 

(For more information, and complete set of rules: HC Data Guide p116) 

Rules for Detecting Special Causes 
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Diagnosing your process 1 

ÅA process can be in or out of statistical control 

 

ÅñIn statistical controlò = no rule breaks 

ïmany causes of variation ï chance, none dominant over the others 

ïmost data fall within process limits 

ïthis is routine variation or ñcommon causeò variation 

ïprocess will continue to deliver same results (predictable variation) 

 

ÅIn statistical control:  

ïonly way to improve is to change the process 



Collaboration for Leadership in Applied Health Research and Care  

Northwest London 

This poster presents independent research funded by the National Institute for Health Research (NIHR). The views expressed are those of the author(s) and not necessarily those of the NHS, the NIHR or the Department of Health 

The National Institute for Health Research Collaboration for Leadership in Applied Health Research and Care (NIHR CLAHRC) Northwest London  

is hosted by Chelsea and Westminster Hospital NHS Foundation Trust and academically led by  Imperial College London, in partnership with northwest London 

Diagnosing your process 2 

ÅñOut of statistical controlò = rule breaks 

ïStill contains routine variation  

ïalso exceptional variation ï e.g. outside limits 

ïcauses that dominate (assignable/special) 

ïBUT process is in flux (for better or for worse) 

ïvariation is not predictable 

 

ÅOut of statistical control 

ïImprove by removing assignable causes of variation (or 

changing the process). 
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Common Causes of Variation 
 

- Are inherent to the process  

- Could affect the outcome at any time 

- Are numerous in any given process 

- None have a particularly dominating 
effect over the others 

 

Example: for ambulance response times 
ï usual traffic 

 

 

Process is stable over time: said to be in 
statistical control. 

Possible to predict its behaviour within 
certain limits. 

 

Tells us: only causes of variation are 
inherent to the process; stable over time.  

Special Causes of Variation 
 

- Are not part of the process 

- Affect the outcome only in certain 
circumstances, not at any time 

- A relatively few in number 

- Dominate over common causes 

 

Example: for ambulance response times 
ï high ED occupancy with increased 
diverts 

 

Process is not stable over time: said to 
be out of statistical control. 

Not possible to predict its behaviour 
within limits. 

 

Tells us that the variation over time is 
unpredictable, and where to look for the 
cause(s) of this. 
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Making better decisions 

Measure 

definition 

process 

Create / 

update 

control 

chart 

Special 

cause 

variation? 

Learn from and act on special causes 

Change the system 

Yes 

No 

Improvement needed 

Aim setting 

 

Data 

collection 

Improvement 

needed? 

Yes 

Monitor to ensure 

sustained 
No 
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DIAGNOSING THE SYSTEM 2: 

UNDERSTANDING FLOW 
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Trust Example 1: Performance over time attendances 

Copyright © 2017 NIHR CLAHRC NWL 



Trust Example 1: Performance over time admissions 

Copyright © 2017 NIHR CLAHRC NWL 



Trust Example 1 Distribution 

Copyright © 2017 NIHR CLAHRC NWL 



29 



92.8% 

82.5% 

72.8% 

67.9% 

70.6% 

81.0% 

87.9% 

82.1% 

70.3% 

73.0% 

88.6% 

30%

35%

40%

45%

50%

55%

60%

65%

70%

75%

80%

85%

90%

95%

100%

0
8
/0

1
/2

0
1
2

2
2
/0

1
/2

0
1
2

0
5
/0

2
/2

0
1
2

1
9
/0

2
/2

0
1
2

0
4
/0

3
/2

0
1
2

1
8
/0

3
/2

0
1
2

0
1
/0

4
/2

0
1
2

1
5
/0

4
/2

0
1
2

2
9
/0

4
/2

0
1
2

1
3
/0

5
/2

0
1
2

2
7
/0

5
/2

0
1
2

1
0
/0

6
/2

0
1
2

2
4
/0

6
/2

0
1
2

0
8
/0

7
/2

0
1
2

2
2
/0

7
/2

0
1
2

0
5
/0

8
/2

0
1
2

1
9
/0

8
/2

0
1
2

0
2
/0

9
/2

0
1
2

1
6
/0

9
/2

0
1
2

3
0
/0

9
/2

0
1
2

1
4
/1

0
/2

0
1
2

2
8
/1

0
/2

0
1
2

1
1
/1

1
/2

0
1
2

2
5
/1

1
/2

0
1
2

0
9
/1

2
/2

0
1
2

2
3
/1

2
/2

0
1
2

0
6
/0

1
/2

0
1
3

2
0
/0

1
/2

0
1
3

0
3
/0

2
/2

0
1
3

1
7
/0

2
/2

0
1
3

0
3
/0

3
/2

0
1
3

1
7
/0

3
/2

0
1
3

3
1
/0

3
/2

0
1
3

1
4
/0

4
/2

0
1
3

2
8
/0

4
/2

0
1
3

1
2
/0

5
/2

0
1
3

2
6
/0

5
/2

0
1
3

0
9
/0

6
/2

0
1
3

2
3
/0

6
/2

0
1
3

0
7
/0

7
/2

0
1
3

2
1
/0

7
/2

0
1
3

0
4
/0

8
/2

0
1
3

1
8
/0

8
/2

0
1
3

0
1
/0

9
/2

0
1
3

1
5
/0

9
/2

0
1
3

2
9
/0

9
/2

0
1
3

1
3
/1

0
/2

0
1
3

2
7
/1

0
/2

0
1
3

Flow 1 - Non-admitted minors Flow 3 - Medical admissions National standard
Flow 2 - Non-admitted majors Flow 4 - Surgical admissions

Hospital 2: weekly 4 hr emergency access performance, 2 Jan 2012 to 27 Oct 2013 
Weekly 4 hr ED LoS compliance, by patient flow group, % 
Notes: (i) excludes planned reviews and ED ward stays; (ii) results are intended for management information only and are subject to change 
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Flow 1 - Non-admitted minors Flow 3 - Medical admissions National standard
Flow 2 - Non-admitted majors Flow 4 - Surgical admissions
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Top 3 reasons patients were not discharged split by in-hospital/out-of-hospital, for 

all patients not meeting the Day-of-Care Survey criteria 

  Patients (n) 

 

In-hospital 
Awaiting consultant decision/review  103 

Waiting for allied health professional assessment/treatment 95 

Awaiting procedure/investigation/results and not meeting criteria for acute care 64 

Total 262 

 

Out-of-hospital   

Awaiting community hospital bed 97 

Home care support availability/funding 72 

Awaiting social work allocation/assessment/completion of assessment 59 

Total 228 

NHS Scotland Day of Care Results 
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Exercise  

Can you access this type of information in your organisation? If not, what do you use 

instead? 

 

What can you do to progress toward better information for improvement? 

Å Who can help you get the information you need? 

Å Can we help? 

38 



Conclusions  

 

Å Data vs knowledge useful for improvement 

Å Qualitative and quantitative ways of knowing 

ÅMeasuringé 

ïat key points 

ïacross the system 

ÅUnderstanding variation is key ï making better decisions 

ïTwo common mistakes 

Å The feedback loop ï know your system! 
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ADDITIONAL SLIDES 

May be useful if questions asked or for additional discussion 

over coffee! 




