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Derivation of Equation (5) of the main text
We write ∂t = ∂ / ∂t and ∂a = ∂ / ∂a for the partial derivative with respect to t and a, respectively. Let H = H(t, a) and I = I(t, a) denote the numbers of healthy and ill subjects, respectively (see Figure 1 in the main text). Then, the changes of H and I according to transition rates in the illness-death model are given by the following system of partial differential equations:
((t + (a) H =   – [i + m0] H,

(A.1)
((t + (a) I   =   i H –m1 I.

(A.2)
Applying the quotient rule to the derivative of the prevalence-odds yields

((t + (a) (  
= 
((t + (a) {I/H} = {H ((t + (a) I – I ((t + (a) H}/H² 



= 
{((t + (a) I – ( ((t + (a) H}/H.
Inserting Eqs. (A.1) and (A.2) yields Eq. (5) of the main text.
Derivation of Equation (6) of the main text
Using the initial condition H(t, 0) = H0(t) for all t (i.e., H0 is the number of healthy newborns), the solution H(t, a) of (A.1) can be written as
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If we consider only diseases contracted after birth, i.e. I(t, 0) = 0 for all t, the PDE (A.2) has the solution I(t, a) given by
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Inserting these equations for H and I into the definition of the prevalence-odds ( = I/H yields Eq. (6) of the main text.
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