Supplementary material. Measurement error model for repeated non-consecutive-day dietary records 

The following measurement error model was assumed:

Rij  =  β0 + β1Tij + β2T Xi + si + eij,


Mij =  Tij + νij,









(1)


Tij  =  Ti + dij,


Ti   =  γ0 + γ1T Xi + ui,

Where, for subject i, Ti is the true usual dietary intake (average true intake over some specified time period), Tij is the true dietary intake on day j, Rij the self-reported dietary intake on day j (24h DR), Mij the biomarker-measured dietary intake on day j (24h U), Xi  = a (q×1) a vector of covariates measured without error. eij and νij are random within-person errors with means zero and variances 
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 and , respectively, si is a person-specific bias (random effect) with mean zero and variance 
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, dij is day-to-day variation in true intake with mean zero and variance 
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, and ui is the residual error in the regression of Ti on Xi, with mean zero and variance 
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. We assume that eij, νij, dij, si, and ui are independent of each other and independent of Xi. Under model (1), we have the following conditional variances and covariances of Ti and Tij given Xi:
Var(Ti | Xi)          =  
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Var(Tij | Xi)         =  
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Cov(Rij, Ti | Xi)   =  
[image: image8.wmf]2

1u

βσ

,







(2)

Cov(Rij, Tik | Xi)  =  
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j ≠ k

Cov(Rij, Tij | Xi)  =  
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The conditional correlation of Rij and Tij (reported and true intakes on the same day) given Xi is
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   (3)


The conditional (or partial) correlation of Rij and true usual intake Ti given Xi is
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and the attenuation factor (λ) is 
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    (5)


The maximum likelihood estimates of the parameters were obtained fitting a linear mixed model using the MIXED procedure in SAS.
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