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To the editor,

Many thanks for the thoughtful insights into our work by
Prof. Zhang and coworkers. We strongly agree with the
reader that red blood cell distribution width (RDW) can be
influenced by varieties of medical conditions including but
not limited to anemia, renal dysfunction, hepatic dysfunction,
thyroid disease, transfusion, acute or chronic inflammation,
neurohumoral activation, malnutrition (i.e., iron, vitamin B12
and folic acid), ethnicity, bone marrow depression, and use of
some medications (1-4). From the perspective of controlling
for confounders, incorporation of a large number of covariates
into a regression model will make the independent association
more reliable. As a result, some investigators suggest
incorporate as much covariate as possible when the study is
aiming to explore the association between a variable of interest
and clinical outcome. However, the benefit of including too
many covariates should be balanced with the problem of
overfitting (5,6). Overfitting occurs when too many variables
are included in the model and the model appears to fit well
to the current data. Because some of variables retained in
the model are actually noise variables, the model cannot be
validated in future dataset. In essence, overfitting is caused by
multiple testing in which some noise variables are entered into
the model simply by chance.

Another reason that we did not incorporate so many
confounding factors had something to do with technical
issues. The study was a retrospective study and involved
strenuous work on data extraction from electronic medical
record (EMR) system. The EMR was not designed for
research purpose but instead it was used for clinical
practice. Some information may not be very reliable in
such circumstance. For instance, the use of medications in
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past history may not be complete that some drugs may be
omitted because it was thought to be unrelated to current
disease. Furthermore, the information related to previous
drug use was recorded as text, which imposed great
challenge on data mining.

Finally, we acknowledge that confounding factors have
not been thoroughly explored in our study and it is one
of the limitations (7). As I have pointed out previously,
confounding is the Achilles’ heel in observational studies (8).
The ultimate solution to the problem may be the
randomization which, when performed in an infinitely
large sample size, can balance both known and unknown
confounders and make the association between the variable
of interest and outcome reliable. With respect to the time
interval between blood sampling and laboratory analysis, I
feel sorry I cannot provide enough information for analysis
(the time was not recorded in EMR). The time was actually
determined by the availability of transport workers. When
they are busy, the blood sample may be delayed for half
an hour. However, the blood sample can be delivered to
the department of laboratory within 10 minutes in most
circumstances. Prof. Zhang has mentioned the impact of
admission source (emergency department vs. floor ward) on
the level of RDW. However, there is no empirical evidence
to support this notion and I feel that it is trival. Additionally,
many patients from emergency department are transferred
from other hospitals, making them equivalent to those
transferred from floor wards of our hospital.
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