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Cause and Association: Missing the
Forest for the Trees

See also Galea and Vaughan, p. 602; Hernán, p. 616; Ahern,

p. 621; Chiolero, p. 622; Glymour and Hamad, p. 623; Jones

and Schooling, p. 624; and Hernán, p. 625.

In his commentary, Hernán
(p. 616) delineates the dangers of
avoiding the term “causal”—the
“C-word”—in describing the
findings from observational re-
search studies. His message seems
to run counter to a central tenet
of graduate studies in public
health: “association is not causa-
tion.” This statement is certainly
true and undisputed by Hernán.
However, it has become a man-
tra, at potentially considerable
cost, which Hernán addresses in
a thoughtful case for resurrecting
the C-word in discussing obser-
vational study results.

We have considered Hernán’s
commentary from the perspec-
tive of instructors of an integrated
introductory course in epidemi-
ology and biostatistics for master
of public health (MPH) students,
which we have taught for the
past five years. Clearly, such
a course must aim to have its
students distinguish between as-
sociation and causation. At first
blush, we might reject Hernán’s
recommendation. However, it is
critical to ensure that students
understand the goals of public
health research; we agree
wholeheartedly that as public
health professionals, our goal is to
identify not just correlates but
actual causes of disease, and to
take action. This begs the ques-
tion: can we accurately convey

that although our analysis may
be limited to identifying associ-
ations, the paramount objective
in public health and biomedical
research studies is to assess cau-
sation? We think the answer
is yes.

Our own class centers on
assessing potential causes through
a hierarchy of study designs that
balance rigor and aptness1 in-
terwoven with an array of ana-
lytic techniques. We point our
students to the excellent text by
Hulley et al.,2 with chapter 9
focusing on ways to enhance
causal inference under observa-
tional study designs. Table 9.1
poses five possible explanations
for observing an association be-
tween an exposure and an out-
come in an observational study:
chance, bias, effect-cause, con-
founding, and cause-effect; it
thus highlights four explanations
in addition to the last explana-
tion, cause-effect, the causal
hypothesis being evaluated.
Chance refers to random error
and the possibility of a spurious
association between exposure
and outcome. Bias refers to sys-
tematic error, also leading to
a spurious association. Effect-
cause, or reverse causation, un-
derscores for students that an
association between exposure
and outcome may be real (versus
spurious), but opposite to the

anticipated direction. Con-
founding, to which Hernán
rightly devotes considerable at-
tention, is also a real association,
but not causal with respect to
the primary exposure of interest.
In our experience, students find
this exposition of alternate,
noncausal explanations both
logical and accessible.

This structure, introduced at
the beginning of the course and
referenced repeatedly through-
out, provides a straightforward
way for students to engage with
the notions of causation and
association, without censorship
of the C-word. Following the
Hulley model, we describe how
statistical methods can be used to
reveal an association between
two variables in a given data set.
We then reinforce the notion
that such an association may re-
sult from five different scenarios,
only one of which is the hy-
pothesis that the selected expo-
sure causes the outcome in the
context of a well-operationalized
causal question. With four pos-
sibilities in addition to cause-
and-effect, the course marches
through a variety of design and
analytic methods that allow us to

winnow through the potential
noncausal explanations for the
observed association. In addition
to its intuitive appeal, this ap-
proach also provides motivation
for the various study designs
and analytic methods we wish
students to learn.

Although the message of
“association is not causation”
must remain, we agree that we
in academia may have overstated
the case, thereby doing a dis-
service to our students and the
field. It is certainly possible,
and desirable, to bring discus-
sion of cause back into the lit-
erature on observational studies,
and it may just lead to better
science.
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