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The problem

Existing clinical performance information:

• A focus on management data

• Limited quality metrics: 

– single outcome measures: mortality & readmissions

– mainly using national aggregate data sets

– poor risk adjustment: no real case-mix

– based on averages

– snapshot analysis exaggerates small anomalies

– benchmarking not robust

• Ownership of data…

• …doctors “policed” rather than supported?



CRAB: What does it do?

• Calculation of individual patient risk
– physiological and operative

– mortality and morbidity

– Predictive and retrospective

• Presentation as O/E ratio: 
– celebrate successes as well as alerting problems

– international benchmarking 

– trend and snapshot

– spectrum analysis by risk decile

– critical care facilities analysis

The solution



• POSSUM

– Recommended methodology:

• Royal College of Surgeons (England, Scotland & Ireland)

• National Confidential Enquiry into Perioperative Deaths (NCEPOD)

• Vascular Society of Great Britain and Ireland 

• Association of Coloproctology of Great Britain and Ireland

• Association of Upper Gastrointestinal Surgeons

– In use:

• 34 units in England

• 47 countries worldwide

• CRAB

– POSSUM now fully automated, updated, with state-of-the-art web 
technology and more detailed data capture.

– International referential database of 800,000+ patients: largest of its 
kind in the world

Background



• Physiological assessment
– 12 Variables

– 4 Grade

– Exponential increase in grading

• Operative severity assessment
– 6 Variables (slight variation from general surgery)

– 4 Grade

– Exponential increase in grading

• Associated trigger tool for medical care

Scoring system



Simple, secure, web-based system for:
• Consultation support

• Audit aid for individual mortality or morbidity assessment

– Appropriate outcome?

– Appropriateness of surgery?

• Early intervention system

– As an aid to resuscitation, planning care needs

• To assess surgeon/unit performance

– robust, clinical evidence base for identifying outliers, and causes

– training and appraisal

– reliable benchmarking

– protection for good performers

• Organisational assurance on Clinical Governance issues

• Real patient choice and public accountability

Benefits





What this means

Application



Country Number of 

patients

Type of 

unit/surgery

% 

Mortality

O/E ratio

Argentina 743 Peripheral 

Vascular
5.3% 0.98

Wales 2890 Teaching Hospital, 

Urology
1.3% 1.01

Turkey 3420 Military Hospital

Mixed General

2.1% 0.99

Singapore 340 High dependency 

Mixed General and

orthopaedics

8.2% 0.97

India 7567 Mixed general 

surgery

Young age skew

1.7% 0.98

International results
Comparative data



Organisational results
Case study



Orthopaedics research analysis

• 2326 consecutive non day case patients

– 44% Elective

– 56% Emergency

• 6 surgeons

• 2 years

• Overall mortality 2.2%

• Overall morbidity 10.8%

Individual performance
Case study



Morbidity 
O/E ratio comparison

Individual Orthopaedic Surgeons

Morbidity O/E

A 12.9% 0.97

B 10.5% 1.04

C 11.0% 0.95

D 4.6% 1.00

E 9.6% 1.03

F 13.4% 0.98



Morbidity O/ECase study: UK 
London



Morbidity O/ECase study: Sweden
Karolinska Hospital



Morbidity O/ECase study: Sweden
(Karolinska Hospital)



Mortality review



Case-mix 

analysis



Root cause 

analysis



Quality = positive 

performance



Case study: UK
Critical care 



Case study: UK
Safety early warning system



Manual data 

capture



Case-mix 

scoring



Predictive 

risk analysis









Medical care?

Quality ≈ Absence of harm

Medical outcomes are less 

obvious / more long term. 



UK Trigger Tool

32 trigger events.

30 can be captured 

from coding



• Mortality

• Morbidity

CRAB
Medical Tracker

Snapshot

Trend

Time 

period

Number of 

alerts: 

>3/4/5/6

Patient 

details

• Demographic

s

• Length of 

Stay

• Outcome

• No. of alerts

• All deaths

• Multiple alerts

• All

• By alert group

• By consultant / 

specialty

• Patient 

details

• Number of 

consultant

s

Specialty / 

sub-specialty 

drill-down

• All patients

• % mortality

• % complications

• % >3 alerts

Patient 

details

Coding for:

• Complication

• Diagnosis

• Procedure / 

process

Trigger alerts

+ Case-mix

+ Process 

audit


