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Diabetes free life expectancy and years of life lost associated 

with type 2 diabetes: Projected trends in Germany between 

2015 and 2040 

Estimation of the survival functions 

For the estimation of     and     using Eqs. (2) and (3) in the main text, survival functions 

were needed. Let       denote the states ‘no type 2 diabetes’ and ‘type 2 diabetes’, 

respectively. Then the survival function was defined as 

  (   )     ( ∑  (   )) 

where   is the calendar time,   is the age and    is the mortality rate at age   and time  . 

Furthermore, let  (   )   (   )    (   )  (   (   ))    (   ) denote the 

mortality of the general population with  (   ) the prevalence of type 2 diabetes. The 

mortality rate in the general population was derived from the life tables of official population 

projections assuming the Gompertz-Makeham mortality law. The Gompertz-Makeham 

mortality law states that the mortality rate increases exponentially with age. This assumption 

is based on theoretical and empirical considerations [1, 2]. In the different scenarios described 

in the main text, we projected age-specific values for the prevalence and the mortality rate 

ratio (   ). Using these projected values, the mortality rate of people without type 2 

diabetes can be obtained by 
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and the mortality rate of people with type 2 diabetes by 

  (   )    (   )      

The mortality rates  ,    and    were used to estimate the survival functions  ,    and    

for the general population, the population without type 2 diabetes and the population with 

type 2 diabetes, respectively.  
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