
Hospital mortality statistics



What bothers us about a high mortality 
statistic
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Theory - the case-mix adjustment equation

• Outcome (Mortality)
– Function of

• Patient case-mix factors

• Play of chance

• Quality of care

• Mortality statistics
– Case-mix adjusted 

• Accounts for
– Patient case-mix factors

– Play of chance

• Produces a residual or “unexplained” variation
– Which implicates quality of care
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Helen Hogan et al. BMJ 2015;351:bmj.h3239

©2015 by British Medical Journal Publishing Group



Mid-Staffordshire Hospital
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Repeat after me: ‘‘Mid Staffordshire’’. 
BMJ 2010; 340:c188.

‘Which is the odd-one out?

Mid Staffordshire is particularly curious if you compare the 
death tolls associated with the scandals:

Alder Hey (0) 
Bristol (30 to 35) 
Shipman (probably 250) 
Mid Staffordshire (400 to 1200)’
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http://skwalker1964.wordpress.com/2013/02/26/the-real-
mid-staffs-story-one-excess-death-if-that/

Repeat after me: ‘‘Mid Staffordshire’’. 
BMJ 2010; 340:c188.
Which is the odd-one out?
‘Mid Staffordshire is particularly curious 
if you compare the death tolls 
associated with the scandals:
Alder Hey (0), Bristol (30 to 35), 
Shipman (probably 250), Mid 
Staffordshire (400 to 1200)”

Here is an example from one hospital Trust that reduced its HSMR from 84 to 71. 
‘The mortality improvement equated to about 255 patients. In other words, there 

are 255 people still walking around attending family weddings, grandchildren’s 
christenings and so on who would otherwise be dead if this action had not been 

taken’.



Still happening….
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Theory - the case-mix adjustment equation fallacy

• Outcome (Mortality)
– Function of

• Patient case-mix factors

• Play of chance

• Quality of care

• Mortality statistics
– Case-mix adjusted 

• Accounts for
– Patient case-mix factors

– Play of chance

• Produces a residual or “unexplained” variation
– Which implicates quality of care
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Spiegelhalter “Have there been 13 000 
needless deaths at 14 NHS trusts?” 

“Zombie statistic -  

one that will not die in spite of repeated 
demolition.” 

BMJ 2013;347:f4893 
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Misconception

• Excess deaths (O-E) ≠ clinically avoidable deaths

• Expected deaths ≠ clinically expected deaths

• Unexpected deaths ≠ clinically avoidable deaths
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Spiegelhalter “Have there been 13 000 needless deaths at 14 NHS trusts?” 
BMJ 2013;347:f4893 

“Zombie statistic”



Case-mix adjustment fallacy

• Outcome is a function of

– Patient case-mix factors 

• (errors in measurement, data definitions, immeasurable factors)

– Play of chance

• (errors – type I and type II)

– Quality of care

• (assumes a closed form of the function)

• (No direct measurement of care)
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