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In randomized trials, it is typical that a number of out-
come variables are collected at each follow-up time.
Sometimes, a composite outcome may be of scientific
interest. A composite outcome is composed as a func-
tion of several patient-specific outcomes and could mea-
sure, for example, improvement or deterioration in the
condition of a patient.
Multiple imputation is one method for handling

patient drop-out in randomized trials, and usually
involves a maximum likelihood-based model fitted to
complete cases, which is then used to draw imputa-
tions for the missing data. In principle, imputation
could be used to impute composite outcomes. How-
ever, composite outcomes may be complicated combi-
nations of many outcome variables and, as a result, it
can be difficult to impute composite outcomes, since
they may not possess a distribution amenable to statis-
tical modelling.
Using trial data on early rheumatoid arthritis patients,

we examine the use of linear increments models, intro-
duced by Diggle, Farewell and Henderson [1] as a basis
for the multiple imputation of missing outcome infor-
mation. These imputations are used to create random
draws of the composite outcome ACR20, a binary indi-
cator of disease improvement defined by the American
College of Rheumatology. We compare the multiple
imputation of ACR20 using linear increments methodol-
ogy to that using more established maximum likelihood
methods. We observe some evidence to suggest that the
use of linear increment models may result in a more
accurate imputation of missing ACR20 values. The

methodology presented has broad applicability in rando-
mized trials.
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