Book: Fixed effects regression methods for longitudinal data. Paul D. Allison.

Pages 1-7 are the key. I created my little summary table from his writing:

                                    Fixed effect            Random ("mixed")

Unmeasured time-stable variables

(confounders)                       Controlled              Not controlled (!)

Variance (usually)                  Increases               Decreases

                                    (too large)             (correct)

Time-stable variables               Cannot estimate         Can estimate

(e.g.,gender)                       their effects

their effects

Effect modification

by time-stable variables            Can be estimated        Can be estimated

A "fixed effect" model is the observational counterpart of a cross-over trial!  The story of correlated observations is told in the row about the variance (above).  That’s what statisticians usually see in longitudinal data—a need to get the correct variance after taking into account correlated observations.  On the way, they sacrifice the opportunity to control between-subject confounding (time-stable variables).  

I always prefer to worry about confounding bias (due to unmeasured between-subject confounders) than about incorrect variance.  I often think that between-subject confounding (time-stable confounding) is a bigger threat than within-subject confounding (time-dependent confounding).
Sometimes I think that the “bias-variance tension” should be called the “epi-biostat tension” (
