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Supplementary Section S1 
 
Modeling the variance of GxE effects 

We extended LTMH to investigate the explanatory role of GxE effects between genetic variability and 
categorized year of birth. This is important to evaluate the validity of the additive principle, which failure 
would lead to confounded  h2 estimates. This can be investigated and modeled using the approach described 
in [1], adding in Σ, as defined in Equation (1), the component h2

GxEK⊙ ϒ, where ⊙ represents the 
Hadamard product, h2

GxE represents the proportion of MS liability variability explained by GxE effects and ϒ 
a correlation matrix that defines the individuals within the same year of birth group. An estimate for h2

GxE 
parameter significantly greater than 0 implies that the different impact of additive genetics effects within the 
different year of birth group have a statistically significant explanatory role for MS liability variability[2]. 
Consequently, a null h2

GxE parameter must not be interpreted as evidence for the lack of causal GxE effects, 
but it simply implies a negligible explanatory role for GxE effects. 
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