
Linear Mixed Model

for Doubly-Interval-Censored Data

with Semiparametrically Specified Distributions
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Problem

• Regression model for the time to caries Ti,l on perma-

nent first molars (teeth 16, 26, 36, 46)

i = 1, . . . , N (children), l = 1, . . . , 4 (teeth)

Frequency of brushing

Plaque accumulation

Presence of sealants

Caries on primary teeth
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Model

Emergence time:

log(Ui,l) = δ′xu
i,l + di + ζi,l

Caries time:

log(Ti,l) = log(Vi,l − Ui,l) = β′xt
i,l + bi + εi,l

•xu
i,l, xt

i,l: covariates

• δ, β: regression parameters

• ζi,l: emergence error terms
i.i.d.
∼ gζ(ζ)

• di: child-specific random effects for emerg.
i.i.d.
∼ gd(d)

• εi,l: caries error terms
i.i.d.
∼ gε(ε)

• bi: child-specific random effects for caries
i.i.d.
∼ gb(b)

Spline-like model for densities gζ, gd, gε, gb
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g(y) ∼ α + τ
∑K

j=−K wj N (µj, σ2)

wj =
exp(aj)

∑K
k=−K exp(ak)

Density related model parameters

Fixed Estimated

• Knots {µj} • (Transformed) weights {aj}

• Basis variance σ2 • Intercept α

• Scale τ

Estimation

• Bayesian using MCMC methodology

• Vague prior distributions for all parameters but the

transformed mixture weights {aj}

• Markov random field prior for {aj} ⇐⇒ penalty

I R package bayesSurv (http://www.R-project.org) J

Curious to know details and see results of the

dental analysis?
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