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Figure 9.1 Conditional and marginal predicted probabilities of thought disorder
for women with early onset. Dotted curve for conditional probability from ran-
dom coefficient model when both random intercept and slope are zero.

Also shown as a solid bold curve is the population average or marginal

probability of thought disorder obtained by integrating the conditional

probability over the random effects distribution. Note that the population

average curve is considerably flatter than that of a typical patient. Such

attenuation of the effects of covariates in marginal models compared with

conditional models is a well-known phenomenon for dichotomous

responses (e.g., Neuhaus, 1992).

A comprehensive overview of multilevel models, such as the generalized

linear mixed models used above, and related models for the analysis of lon-

gitudinal data, is given in the chapter by Skrondal and Rabe-Hesketh

(2008). We also recommend the books by Fitzmaurice et al. (2011) and

Diggle et al. (2002), and the edited book by Fitzmaurice et al. (2009).

Example 9.2 Item response modeling: Physical functioning
The 1996 Health Survey for England (Joint Health Surveys Unit of Social

and Community Planning Research and University College London, 2001)

administered the Physical Functioning PF-10 subscale of the SF-36 Health

Survey (Ware et al., 1993) to adults aged 16 and above. The 15592 respond-

ents were asked:
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