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We thank Hempe et al. (1) for their
comments and the opportunity to
further discuss this issue. They

question why we switched from use of he-
moglobin glycation index (HGI) (2) to ra-
tios in our analyses of the relation between
HbA1c and mean glucose (MG). They sug-
gest that the HGI is superior to the MG-to-
HbA1c ratio.

We actually performed parallel anal-
yses with the ratio and the HGI. Because
of space limitations, our article focused
on results from the ratio, but we did show
that results were similar using HGI. This
was stated in the article, and the HGI data
were made available in supplemental
materials on the journal website.

As is often the case when considering
different methods for analyzing a dataset,
there are advantages and disadvantages
to each. Hempe et al. correctly point out
some limitations of the MG-to-HbA1c ra-
tio. It may also be helpful to consider po-
tential drawbacks to the HGI. The HGI is
defined as the residual from a regression
equation predicting HbA1c fromMG. This

assumes that the slope (and intercept) is the
same for everyone. Applying the HGI to an
individual from a different population from
which the data were taken to derive the
HGI formula might therefore give mislead-
ing results. The estimate of a regression
slope is known to be biased when the in-
dependent variable (MG in this case) is
measured with error. Although Hempe
et al. suggest that continuous glucosemon-
itoring is the gold standard for measuring
MG, there is still considerable error rela-
tive to that of HbA1c. Perhaps for this
reason some models are run with HbA1c

as the independent variable predicting
MG (3,4).

In our dataset, the MG-to-HbA1c ratio
and HGI were highly correlated (Spearman
correlation 5 20.99 at each time point).
From a statistical point of view this sug-
gests that they represent nearly equivalent
information. We chose to focus on the
ratio because of its relative simplicity and
our belief that it would be more intuitive
to clinicians. This ratio is easily calculated
without needing to look up regression co-
efficients or worrying about whether they
apply to a specific patient. It is indeed
more difficult to work with variances of
ratios, but other statistical methods can
be used. We used Spearman correlation
to analyze the consistency of this ratio
within individuals. Other examples can
be found in cost effectiveness analyses,
which routinely deal with the ratio of
cost to benefit.
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