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ICC: A BASIC program for the calculation
of intraclass correlations based on fixed

effects and random effects models

MICHAEL J STRUBE
Washington University, St. Louis, Missouri

The intraclass correlation coefficient (ICC) represents
a commonly used measure of reliability among a set of
k judges when data are at least interval in nature (Cron
bach, GIeser, Nanda, & Rajaratnam, 1972; Hays, 1981).
The program described here calculates four ICC estimates
based on a subject x judge matrix of observations, where
each judge observes all subjects. The four estimates cor
respond to single-judge and k-judge ICCs based on a fixed
effects and a random effects model (see Lahey, Downey,
& Saal, 1983; Shrout & Fleiss, 1979). The fixed effects
model assumes that the k judges are the only ones of in
terest, whereas the random effects model assumes that the
k judges have been randomly sampled from a population
to which inferences will be made. The single-judge esti
mate represents the expected reliability of a single judge
and is appropriate when the researcher plans to use only
a single judge for measurement purposes (e.g., in order
to save resources). The k-judge estimate is the expected
reliability of the group of k judges and is used when mul
tiple judges are to contribute to measurement (e.g., rat
ings are to be averaged). This latter estimate is analagous
to an internal consistency estimate calculated on a multi
ple item test.

Input. The data can be entered directly into the pro
gram or via disk using a previously created file. A miss
ing data indicator can also be specified. This indicator is
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used to produce a reduced matrix of complete data upon
which the analyses are based (i.e., case deletion of miss
ing data). If data are entered directly into the program,
the user has the option of saving the matrix on disk. The
data can be listed, and users have the option of correct
ing errors after the data have been entered.

Output. In addition to ICC estimates, the output in
cludes means and standard deviations for all judges, and
the ANOVA summary table. When there are more than
two judges, the intercorrelations among judges are also
printed. These correlations and the ANOVA summary
table serve as useful interpretive aids. As Lahey et al.
(1983) point out, a low ICC value can result from three
different sources: (1) low variation in the data matrix (i.e.,
nonsignificant subjects effect), (2) low correlations among
the k judges, and (3) a heterogeneous pattern of correla
tions among the judges (i.e., judge x subject interactions).
In the case of the random effects model, large variability
among the judges can also attenuate the ICC.

Availability. The program is written in BASIC and is
IBM PC compatible. A listing of the program is avail
able from the author.
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