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The Statistics Guru

Frequently, editors and reviewers see continuous data artifi-
cially categorized for statistical analysis—for example, above
or below a clinical cutoff or the sample median. The first
statistical guideline for IJBM is to keep continuous variables
as continuous variables whenever possible.

A continuous variable contains the most amount of infor-
mation about a data point. Categories, particularly dichotomi-
zation, lose much of this information. Consider the example of
a normally distributed variable with a mean of 50 and a range
0–100. If I dichotomize the variable at 50, creating 2 catego-
ries (Bhigh^ and Blow^), then I essentially claim that two data
points with values 1 and 49 are more alike than two data points
with values 49 and 51. That claim is almost certainly false.
Furthermore, dichotomization leads to underestimates of ef-
fect size and loss of measurement reliability [1].Why does this
practice persist?

One candidate is the influence of the medical model.
Medicine dichotomizes people: you are either hypertensive
or not, obese or not, diabetic or not. This practice was sensible
when medicine dealt mostly with infectious disease, because

infected or not is a true dichotomy. (Also, famously, you can-
not be a little bit pregnant.) A dichotomous diagnosis does
provide clinical guidance on whether to treat or not.
However, in research and in statistical models, there is rarely
a good reason to treat blood pressure or BMI or blood glucose
as dichotomous. The same is true for psychological variables.
Even psychiatric disorders may be best conceptualized as con-
tinuous [2]. Finally, median, quartile, or other sample-specific
splits create the additional problem of idiosyncrasy. Two sam-
ples are unlikely to have exactly the same median even when
drawn from the same population. Sample-specific splits there-
fore work against the goal of cumulative science.

Perhaps one does want information about a specific level
of, for example, scores on the Beck Depression Inventory,
which has cutoff scores for minimal, mild, moderate, and se-
vere depression. To test the BDI as an explanatory variable for
C-reactive protein (CRP), for example, one could create four
categories of BDI scores and use ANOVA to test for differ-
ences. However, to estimate the levels of CRP at particular
levels of the BDI, one need only re-center the continuous BDI
variable around the desired levels and examine the intercept
term. For example, redefining x (BDI score) as x—20 (the
cutoff score for moderate depression) will give a result in which
the intercept is the predicted CRP value when BDI equals 20. A
particular advantage of this approach is that different studies
can report comparable results, thereby working toward cumu-
lative science. Some people may not be comfortable with using
continuous variables to test interactions; however, this is also a
fairly simple matter of appropriately centering the explanatory
variables and creating product terms between them. Aiken and
West’s book, Multiple Regression: Testing and Interpreting
Interactions provides excellent instructions [3].

Note that the guideline applies to the problematic habit of
creating fewer levels or categories than were measured.
Sometimes categories are unavoidable, even when the under-
lying construct is continuous. Education or income data may
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have been collected as ordinal data (e.g., indicating education
as Bsome college^ or income between $10,000 and $25,000)
rather than continuous years or dollars. Single-item Likert
scales with few response options (i.e., < 6; [4]) might be better
treated as ordinal (1 < 2 < 3) than as continuous (this possibil-
ity should be considered on a case-by-case basis for the spe-
cific item). When data are not continuous per se, appro-
priate analyses are available for ordinal or categorical
models (e.g., [5]).

MacCallum et al. [1] conclude that BIn common usage,
dichotomization is typically carried out without apparent jus-
tification and without serious awareness or regard for its con-
sequences. Such ad hoc procedures are simply inappropriate
and incur substantial costs^ (p. 38). This practice is to be
avoided.
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