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“..if you can’t measure, 
you can’t manage it..”  

Edwards Deming 
Peter Drucker 

And many other leaders 
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CASEMIS  for Clinical Outcome 

CASEMIS 

Productivity: WE per $10,000 nursing staff cost 

A B C D E F G 

Development Journey of Casemix 
Use Casemix Beyond Resource Allocation from 2011 
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Use Casemix in clinical outcome monitoring. 
What clinical outcome should we start with? 
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In July 2001, the Bristol 
Inquiry (461 page 
report) uncovered lack 
of reaction to higher 
perioperative death rate 
for paediatric cardiac 
surgery patients at 
Bristol Royal Infirmary in 
the 90s. 
 
The report said that 
most significant change 
needed was the change 
in the “club culture” of 
NHS. 

Deaths of 29 children 
in 1994-95  

http://society.guardian.co.uk/bristolinquiry/0,10770,522705,00.html 



In February 2013, the Mid 
Staffordshire NHS Trust 
Public Inquiry (1782 page 
report) echoed with the 
first inquiry of the Trust 
that an engrained culture 
of tolerance of poor 
standards, a focus on 
finance and targets, 
denial of concerns, etc. 
 
The warning sign that 
triggered concern about 
the Trust arose from 
mortality data. 

Up to 1200 patients 
had died needlessly 
by 2009 

http://www.telegraph.co.uk/health/healthnews/9851763/Mid-
Staffordshire-Trust-inquiry-how-the-care-scandal-unfolded.html 



The Mid Staffordshire Report 
recommended… 

http://www.midstaffspublicinquiry.com/report 
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“Can’t you just show me how to use 
these (casemix) data to do a better 

job in caring for my patients?” 

Early Warning 
System 

 for monitoring 
close to real time  
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Case number 

Casemix adjusted CUSUM Curve 

nth patient 

Net life saved = Projected  outcome – Actual outcome 
 
For example, if the projected mortality of nth patient is 0.35 and 
he is eventually discharged home alive (0.00), 
 
The net life saved is 0.35 – 0.00 = 0.35 

Upward trend when outcomes are 
consistently better than predicted 

Downwards when outcomes are 
consistently worse than predicted 

CUSUM – Cumulative Summation 

Mortality Rate 
Close to real time monitoring 
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The orange curve 
is the performance 
curve while the 
blue and red ones 
are control. Hitting 
them means good 
and warning signals 
respectively. 



Logistic Regression 
Risk Adjusted Model - 30 Days Mortality 

• Age group (<=15/16-55/56-64/65-74/75-84/>=85) 
• Urgency (Within 2hrs/Within 24hrs/Beyond 24hrs) 
• Urea (Low/High) [>8] 
• SOI (1/2/3) 
• ROM (0/1/2/3) 

Data Period: Jan2010 – Dec2011 

ROC: 0.8964 
H&L Goodness of Fit: 0.2699 Factors with statistical significance are highlighted in red 

SOI:    3M IR-DRG Severity Level            ROM: 3M IR-DRG category - Risk Of Mortality 
ROC: Receiver Operating Characteristic Curves        H&L: Hosmer and Lemeshow's goodness of fit test  

• Gender (F/M) 
• Category (I/M+/M-/UM) 
• Re-operation (N/Y) 
• Re-admission (N/Y) 
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CASEMIS - Casemix Adjusted Surveillance and Early-Signaling Management Information System 
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CASEMIS - Casemix Adjusted Surveillance and Early-Signaling Management Information System 



Logistic Regression 
Risk Adjusted Model - Complication 

• Age group (<=15/16-55/56-64/65-74/75-84/>=85) 
• Category (I/M+/M-/UM) 
• Procedure time (0-300min/300min-600min/600min+) 
• SOI (1/2/3) 
• Urea (Low/High) [>8] 
• Gender (F/M) 
• Re-operation (N/Y) 
• Re-admission (N/Y) 
• Urgency (Within 2hrs/Within 24hrs/Beyond 24hrs) 

Data Period: Jan2010 – Dec2011 

ROC: 0.8199 
H&L Goodness of Fit: 0.4412 Factors with statistical significance are highlighted in red 

SOI:    3M IR-DRG Severity Level 
ROC: Receiver Operating Characteristic Curves        H&L: Hosmer and Lemeshow's goodness of fit test  
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Case number (OT date) 

Emergency Operations - Complication 

Upper CUSUM limit 
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CASEMIS - Casemix Adjusted Surveillance and Early-Signaling Management Information System 
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Early Signaling & Monitoring 

CASEMIS 

What could have happened if the team 
had act earlier when the performance 
curve hit the lower limit curve twice? 

CASEMIS - Casemix Adjusted Surveillance and Early-Signaling Management Information System 
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• Acute Myocardial Infarction (AMI) 
 
• Heart Failure 
 
• Stroke 
 
• Pneumonia 

 
• Hip Fracture 

 
• Knee Replacement 
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Duckett S J, Coory M, Sketcher-Baker K (2007).  Identifying Variations in Quality of Care in Queensland Hospitals, Medical Journal of Australia; 187 (10): 571-575 

Wider Application to other areas is possible! 
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..Clinicians being mindful of cost is ethical.. 

Saving Healthcare: Sustaining  High Quality Healthcare Services 
 @HA Convention 2013 

Jim Easton 
Managing Director 

Care UK 
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CASEMIS 
as an early signaling system 
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Exemplary clinical departments 
Sharing of good practice 
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Purpose of Standardisation in Healthcare 

Sharing of good practice 
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Casemix development continues 
for better care and better value in HA  

Thank You 
If interested in testing out the idea, email casemix@ha.org.hk  

mailto:casemix@ha.org.hk�
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