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Regular ‘in-house’ monitoring of survival following surgery aids 

service improvement. 

 

Highlighted as an unfulfilled need in paediatric cardiac services 

due to problem of adjusting for case mix.  

 

We developed a risk model designed for such routine monitoring 

(Crowe et al. JTCVS 2012) 

 

BUT – aim of this project was to get this into clinical use. 

 

Three pilot units volunteered for the project…  

 

Need for monitoring 
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Case Study 2: VLAD Cumulative deaths 

Actual deaths 

Variable Life Adjusted Display (VLAD) 

Time 
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Expected deaths (from risk model) 

Actual deaths 

Case Study 2: VLAD 

Difference between 

observed and 

expected = VLAD 

Cumulative deaths 

Time 

Variable Life Adjusted Display (VLAD) 
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Cumulative expected – actual deaths 

Time 

 

We wanted to develop software that units could use in-house to 

generate regular VLAD charts using the new risk model 

Variable Life Adjusted Display (VLAD) 
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The final product 

* Note: dates have been changed 
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Dashboard 
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Calculated factors and risk 
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Dashboard 
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Illustrative VLAD output 
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Illustrative VLAD output 

Low risk death 

Higher risk death 

Low risk survivors 

Higher risk survivors 
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Illustrative VLAD output 

Run of deaths 

Run of survivors 

Role of re-interventions? 
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How did it happen? 

Enthusiasm from clinical community: 

 

• Gave updates on risk model development to clinical community at 

annual meetings 

 

• Generated support from them and within national audit (who funded 

pilot) 

 

• Critical to recruiting willing units for the pilot – which started very 

quickly after model development finished.  
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How did it happen? 

Key input from unit data managers: 

 

• Allow for a variety of data formats 

 

• Need to be able to copy and paste directly from existing data 
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Making it simple to use 

Data managers can paste their data directly into a worksheet – this is 

where developing the risk model with use in mind was invaluable.  

 

E.g. We use date of death to calculate outcome – this was discussed 

with data managers. 
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Making it simple to use 

We do all data exclusions 

* Note: dates have been changed 
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Making it simple to use 
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How did it happen? 

Key input from unit data managers: 

 

• Allow for a variety of data formats 

 

• Need to be able to copy and paste directly from existing data 

 

• As intuitive as possible to use (although comprehensive instructions 

available) 

 

• Needs good error handling and data manipulation 

Barriers to use are HIGH – only needs to be a bit inconvenient or 

break once to deter data managers from adding it to their workload. 

 

Risk models take a long time to develop – and then risk not be used 

because not well implemented. 
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How did it happen? 

Key input from clinicians: 

 

• Write out all deaths so that they can be quickly looked at 
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Adding information 

All deaths written out including comprehensive information 

* Note: dates have been changed 
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How did it happen? 

Key input from clinicians: 

 

• Write out all deaths so that they can be quickly looked at 

 

• Add total number of survivors and deaths to the VLAD chart 

 

• Have simple information on the unit’s case mix 
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Adding information 

We added option to compare a unit’s risk profiles to the national average 
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Adding information 
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Clinicians interpreted being near zero line as “indifferent 

performance” 

Lessons learned 1 

“Why do deaths drop so much more than a survival rises? 

It’s not fair” 
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Important to show clinicians the impact of risk factors on estimated 

risk – shows both the advantages of case-mix adjustment and the 

limitations. 

Lessons learned 2 
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Lessons learned 3 

Clinicians raised some questions about ownership of data and role of 

monitoring – in-house or national? Published or private?  
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Lessons learned 4 

Sustainability: 

 

We developed the risk model in collaboration with clinical community with 

a view to eventual use and a pilot. 

 

We did not explicitly plan for how to move from the pilot to routine national 

use: 

 

• Who will pay for maintaining and supporting software?  

• Will we give software away or sell it? If former, who pays for the 

work?  

• What about future updates?  

• How do we publicise the model? Who pays for the time?  

• Is any of this academic research? What does being an 

academic OR researcher mean? 
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Conclusions 

- The pilot was successful – prototype software 

developed, distributed to units and being used in at least 

2 out of the 3.   

 

- Input of clinicians and data managers crucial to success 

of pilot  

 

- Need to be aware of barriers and sensitivities to use 

and plan for them 

 

- Development of risk model needs to plan for routine use 

from the beginning  
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Any Questions? 

The end 


