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CHAPTER 14

Analyzing Longitudinal Data IT —
Generalized Estimation Equations and

Linear Mixed Effect Models: Treating
Respiratory Illness and Epileptic Seizures

14.1 Introduction

14.2 Methods for Non-normal Distributions
14.3 Analysis Using R: GEE

14.83.1 Beat the Blues Revisited

To use the gee function, package gee (Carey et al.l 2013) has to be installed
and attached:

R> library("'gee™)

The gee function is used in a similar way to the Ime function met in Chapter 12
with the addition of the features of the glm function that specify the appro-
priate error distribution for the response and the implied link function, and
an argument to specify the structure of the working correlation matrix. Here
we will fit an independence structure and then an exchangeable structure.
The R code for fitting generalized estimation equations to the BtheB_long
data (as constructed in Chapter 12) with identity working correlation matrix
is as follows (note that the gee function assumes the rows of the data.frame
BtheB_long to be ordered with respect to subjects):

R> osub <- order(as.integer(BtheB long$subject))

R> BtheB_long <- BtheB_long[osub,]

R> btb_gee <- gee(bdi ~ bdi.pre + trt + length + drug,

+ data = BtheB_long, id = subject, family = gaussian,
+ corstr = "independence™)

and with exchangeable correlation matrix:

R> btb _geel <- gee(bdi ~ bdi.pre + trt + length + drug,
+ data = BtheB_long, id = subject, family = gaussian,
+ corstr = "exchangeable™)

The summary method can be used to inspect the fitted models; the results are

shown in Figures and
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R> layout(matrix(1:2, nrow = 1))
R> ylim <- range(epilepsy$seizure.rate)

R> placebo <- subset(epilepsy, treatment == "placebo')
R> progabide <- subset(epilepsy, treatment == "Progabide')
R> boxplot(seizure.rate ~ period, data = placebo,
+ ylab = "Number of seizures",
+ xlab = "Period", ylim = ylim, main = "Placebo")
R> boxplot(seizure.rate ~ period, data = progabide,
+ main = "Progabide", ylab = "Number of seizures",
+ xlab = "Period”, ylim = ylim)
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Figure 14.6 Boxplots of numbers of seizures in each two-week period post random-
ization for placebo and active treatments.

14.4 Analysis Using R: Random Effects

As an example of using generalized mixed models for the analysis of longitu-
dinal data with a non-normal response, the following logistic model will be
fitted to the respiratory illness data
logit(P(status = good)) = o + Pitreatment + Potime 4 Bagender
+Bsage + Bscentre + Bebaseline + u
where U is a subject-specific random effect.

The necessary R code for fitting the model using the glmer function from
package lme4 (Bates and Sarkar, 2014, [Bates|, |2005) is:

R> library(*'Ime4™)




















http://CRAN.R-project.org/doc/Rnews/
http://CRAN.R-project.org/package=lme4
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