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Response to Kawada

To the Editor:
In response to Kawada’s critique, we would like to clarify that

we did use a multivariate signal detection approach. Rather than
a single variable receiver operating characteristic (ROC) curve we
simultaneously entered multiple variables as predictors. We would
like to discuss the merit of this multivariate ROC. In clinical set-
tings, it is often necessary to examine dichotomous outcomes to
make explicit decisions and identify subgroups of individuals who
are at high risk [1]. Logistic regression analysis and signal detec-
tion are two multivariate statistical methods that identify subgroups
at risk and include an outcome variable. In our original study, we
used the latter method. The signal detection analysis we per-
formed utilizes the ROC procedure and creates a quality receiver
operating characteristic (QROC) tree identifying the best predic-
tors along with optimal cutoffs. This signal detection procedure
identifies subgroups at risk using recursive partitioning based on
an empirically driven iterative nonparametric process. This method
has been used to identify Alzheimer patients who are at risk for
rapid cognitive decline, find predictors of change for a heart disease
intervention, or identify predictors of remission in chronic de-
pressed patients in different modalities of treatment [2–4].

In a logistic regression “all in” procedure as suggested by the
critique as an alternative, all variables are given weights;
but the weights might be very close to zero for some. In the signal
detection method, only a small number of variables (identified
as the best predictors) are given weights. A variable that
unreliably measures or that lacks predictive value to the outcome
(thus probably a zero weight in the logistic regression model) would

not be picked up not the signal detection algorithm. Important to
the above critique, in an “all in” logistic regression procedure, col-
linearity among the predictors can introduce both bias and
loss of power. In contrast, once a variable is selected in the signal
detection procedure, other variables that are highly correlated
with it are unlikely to be subsequently chosen, thus avoiding
collinearity.

From an ethical and medical policy points of view, the step-
wise procedures are to be recommended in measure development.
If one can achieve equal predictive value using only one scale as
with four, there are considerable savings of time and effort
in focusing only on the one scale. If there are costs involved in the
use of the scales, the use of one scale would also reduce costs. The
issue is not to “establish superiority” of one scale, but to provide
the best prediction for each patient at the least cost. Clearly one
should consider all options (multivariate) when making a deci-
sion, but the notion that one must use all options (simul-
taneous) is detrimental to patient care, and not even statistically
sound [5].
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