Recap of Longitudinal Methods
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What are Longitudinal Data

> Repeated measurements over time.

» Unique because they involve correlation within subjects (not independent).
P> Require special techniques to analyze them!

» In practice we need to consider wide and long formatted data.

» Be mindful of time scale and whether or not the data are balanced.
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Generalized Linear Marginal Models

» Extension of GLMs to longitudinal data.

Specify a link function, linear predictor, variance function, and correlation
pattern.

Represent models for population-level effects.

Using M-estimation theory, can be estimated through GEEs.

In the continuous case, there is a likelihood alternative.

Uses nlme: :gls() or geepack: :geeglm() in R.
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Linear Mixed Effects Models

> Allow for individual-level effects to be estimated in addition to population-level.

» Accounts for correlation by adding random effects terms.

» Explicitly models the full structure of the process, including distributional
assumptions.

» Requires likelihood theory to fit.

» Uses nlme::1me() in R.



Transition Models



Transition Models

> Models the process of categorical longitudinal data, as a stochastic process.



Transition Models

> Models the process of categorical longitudinal data, as a stochastic process.
» Simplified by making an r-th order Markov assumption or time homogeneity.



Transition Models

> Models the process of categorical longitudinal data, as a stochastic process.
» Simplified by making an r-th order Markov assumption or time homogeneity.
» Likelihood procedure without covariates, using transition counts.



Transition Models

> Models the process of categorical longitudinal data, as a stochastic process.
» Simplified by making an r-th order Markov assumption or time homogeneity.
» Likelihood procedure without covariates, using transition counts.

» Conditional likelihood procedure with covariates, using standard GLM.



Transition Models

> Models the process of categorical longitudinal data, as a stochastic process.
» Simplified by making an r-th order Markov assumption or time homogeneity.
» Likelihood procedure without covariates, using transition counts.

» Conditional likelihood procedure with covariates, using standard GLM.

> Uses table() or glm() in R.
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Missing Data

» Longitudinal data are often subject to severe missingness.

» Missingness can be MCAR, MAR, or NMAR.

» Missingness is easier to handle when it is monotone (e.g., with dropout).
» Can use weighting techniques or imputation to account for it.

> Uses mice::mice() or glm() in R.



What comes Next?



The analysis of survival data.



