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Appendix 3 (as supplied by the authors): Equations used for the calculation 
the cumulative proportion of population by deprivation quintile, the 
cumulative proportion of outcome by deprivation quintile, and the area-
level concentration coefficient (ALCC) 
 
1. Cumulative proportion of population by deprivation quintile 
 
Equation 1:  

ݔ    =  ∑ భೖసభ   

Where: 

   P = ∑ ଵୀଵ =   ݊݅ݐ݈ܽݑ ݈ܽݐܶ

 

   ∑ ଵୀଵ =   ݇ ݊݅ ݅ ݈݈ܽ ݎ݂ ݊݅ݐ݈ܽݑ ݂ ݉ݑܵ

 

   ݅ = 1, … , ݇  

   ݇ = 1, … , ݊  

 

   ݇ = ۔ۖەۖ
݅ ݂݅ 5ܳۓ = 1ܳ4 ݂݅ ݅ = 1ܳ3 ݂݅ ݅ = 1ܳ2 ݂݅ ݅ = 1ܳ1 ݂݅ ݅ = 1  

 
The x-coordinates have the following properties: 0 < ொହݔ < ொସݔ < ொଷݔ < ொଶݔ < ொଵݔ = 1 
 
2. Cumulative proportion of outcome by deprivation quintile 

 

Equation 2:  

ݕ    =  ∑ ௗభೖసభୈ   

Where: 

 D = ∑ ݀ଵୀଵ =   ݏ݁ݏܽܿ ݁ݏܽ݁ݏ݅݀ ݈ܽݐܶ

 

   ∑ ݀ଵୀଵ =   ݇ ݊݅ ݅ ݈݈ܽ ݎ݂ ݏ݁ݏܽܿ ݁ݏܽ݁ݏ݅݀ ݂ ݉ݑܵ

 

   ݅ = 1, … , ݇  
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   ݇ = 1, … , ݊  

 

   ݇ = ۔ۖەۖ
݅ ݂݅ 5ܳۓ = 1ܳ4 ݂݅ ݅ = 1ܳ3 ݂݅ ݅ = 1ܳ2 ݂݅ ݅ = 1ܳ1 ݂݅ ݅ = 1  

 
The y-coordinates have the following properties: 0 < ொହݕ < ொସݕ < ொଷݕ < ொଶݕ < ொଵݕ = 1 
 
 
3. Area-level concentration coefficient 
 

Equation 3:  

 

 ALCC = ௧௧ ெ௫௨ ௧௧  (.ହ)  

 Z =  Area under the Area-level concentration curve 

 

Z =   Z
 =  ݕ) + ݔ)(ିଵݕ − ିଵ)2ݔ

  

 

ALCC = ൬∑ ݕ) + ݔ)(ିଵݕ − ିଵ)2ݔ ൰ − 0.50.5  

 
 
 


