





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via AAO  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: British Journal of Ophthalmology]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Browse by collection
	Authors
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Browse by collection
	Authors
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via AAO  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 94, Issue 6 
	Costs and consequences of automated algorithms versus manual grading for the detection of referable diabetic retinopathy


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Clinical science


  


  
  



  
      
  
  
    
      Costs and consequences of automated algorithms versus manual grading for the detection of referable diabetic retinopathy
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	G S Scotland1, 
	P McNamee1, 
	A D Fleming2, 
	K A Goatman2, 
	S Philip3, 
	G J Prescott4, 
	P F Sharp2, 
	G J Williams5, 
	W Wykes6, 
	G P Leese7, 
	J A Olson3
	 on behalf of the Scottish Diabetic Retinopathy Clinical Research Network

	[bookmark: aff-1]1Health Economics Research Unit, University of Aberdeen, Foresterhill, Aberdeen, UK

	[bookmark: aff-2]2Biomedical Physics, University of Aberdeen, Foresterhill, Aberdeen, UK

	[bookmark: aff-3]3Diabetes Retinal Screening Service, David Anderson Building, Foresterhill, Aberdeen, UK

	[bookmark: aff-4]4Section of Population Health, University of Aberdeen, Foresterhill, Aberdeen, UK

	[bookmark: aff-5]5Department of Ophthalmology, MacQuaker Building, Glasgow, Lanarkshire, UK

	[bookmark: aff-6]6Department of Ophthalmology, Southern General Hospital, Glasgow, UK

	[bookmark: aff-7]7Department of Diabetes, Ninewells Hospital, Dundee, UK


	Correspondence to Mr G S Scotland, Health Economics Research Unit, University of Aberdeen, Polwarth Building, Foresterhill, Aberdeen AB25 2ZD, UK; g.scotland{at}abdn.ac.uk




  


  
  



  
      
  
  
    Abstract
Aims To assess the cost-effectiveness of an improved automated grading algorithm for diabetic retinopathy against a previously described algorithm, and in comparison with manual grading.
Methods Efficacy of the alternative algorithms was assessed using a reference graded set of images from three screening centres in Scotland (1253 cases with observable/referable retinopathy and 6333 individuals with mild or no retinopathy). Screening outcomes and grading and diagnosis costs were modelled for a cohort of 180 000 people, with prevalence of referable retinopathy at 4%. Algorithm (b), which combines image quality assessment with detection algorithms for microaneurysms (MA), blot haemorrhages and exudates, was compared with a simpler algorithm (a) (using image quality assessment and MA/dot haemorrhage (DH) detection), and the current practice of manual grading.
Results Compared with algorithm (a), algorithm (b) would identify an additional 113 cases of referable retinopathy for an incremental cost of £68 per additional case. Compared with manual grading, automated grading would be expected to identify between 54 and 123 fewer referable cases, for a grading cost saving between £3834 and £1727 per case missed. Extrapolation modelling over a 20-year time horizon suggests manual grading would cost between £25 676 and £267 115 per additional quality adjusted life year gained.
Conclusions Algorithm (b) is more cost-effective than the algorithm based on quality assessment and MA/DH detection. With respect to the value of introducing automated detection systems into screening programmes, automated grading operates within the recommended national standards in Scotland and is likely to be considered a cost-effective alternative to manual disease/no disease grading.
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