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Determinism versus stochasticism: in
support of long coffee breaks
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Is there a recipe for the causal pie?

characterises a useful concept of cau-

sation in epidemiology,' Olsen provides
a useful overview of the now popular
component-cause model and its rel-
evance for epidemiological research, and
renews the call for discussion on how
best to conceptualise causation. As he
rightly points out, this is not merely of
academic interest—how we view causa-
tion influences (whether consciously or
not) the way in which we frame research
questions and analyse and interpret epi-
demiological data. In recent decades, the
component-cause model has been the
predominant causal framework on
which epidemiological research has been
based, and it has been of great use for the
identification of individual risk factors
associated with disease and the develop-
ment of the advanced statistical tech-
niques that are now widely used for this
purpose. Based on these successes, Olsen
argues for the wusefulness of the
component-cause model over more re-
cently propounded frameworks based on
a probabilistic view of causality.’’ In
doing so, however, we feel he is rather
hasty in accepting a deterministic future
for epidemiology.

The great value of the component-
cause model lies in its heuristic power. A
person, through exposure to various risk
factors, eventually accumulates a combi-
nation of contributing exposures that
constitute a “sufficient cause” and that,
under identical conditions, invariably
lead to disease. As visualised by Roth-
man and Greenland,* these contributing
exposures, or “component causes”, form
the slices of a “causal pie” that, when
complete, constitute a “sufficient cause”.
This deterministic model provides a use-
ful framework with which to conceptual-
ise causation in a chronological manner,

In his recent article describing what

from first exposure to a component
cause all the way to the completion of
the “causal pie” and subsequent disease.
It is here, however, that the component-
cause model faces its greatest problem.
Epidemiology is a population science
and, while it may have the ability to
explain differences in disease risk or
exposure distribution between groups of
individuals, it cannot provide causal
explanations for any single one of those
individuals. That a person smokes,
drinks, has a diet rich in saturated fats,
and subsequently develops coronary
heart disease does not demonstrably
mean that any of these factors or their
combination was the “cause” of their ill-
ness. Thus, the “black box” that Olsen
attributes to models based on probabilis-
tic thinking applies equally to the deter-
ministic approach.

Olsen describes probabilistic models
as minimalist and purely statistical, in
which causes merely increase the prob-
ability of disease and preventable factors
decrease it—"what you see is what you
get”. We disagree that a probabilistic
model need necessarily be entirely de-
scriptive. The causal criteria of effect
magnitude, consistency, temporality, bio-
logical plausibility, and dose response are
equally applicable to probabilistic frame-
works, and Olsen himself acknowledges
that the latter is not easily incorporated
into the component-cause model. Nor do
we think that the component-cause
model has greater explanatory power.
The fact that exposures are termed
“component causes” is an admission
that they only serve to increase the prob-
ability of disease and need not be a
“cause” unless they are in themselves
sufficient. This merely obscures the
probabilistic view, as held by Parascan-
dola and Weed, of causes as factors that
increase the probability of disease and

477

of UK data sources for coronary heart disease.
J Epidemiol Community Health 2003;57:530-5.

3 Le Bras H. Naissance de la mortalité :
I'origine politique de la statistique et de la
démographie. Paris: Gallimard/ Le Seuil,
2000.

4 Ebrahim S, Davey Smith G. Exporting
failure? Coronary heart disease and stroke in
developing countries. Int J Epidemiol
2001;30:201-5, 1493-7.

where “a sufficient cause is . . . one that
raises the probability of its effect occur-
ring to 1, and a necessary cause raises
the probability from 0.”

In addition, Olsen perceives problems
for probabilistic models in terms of risk
communication:

“At present we tell a smoker that
he will increase his risk of getting
lung cancer 10old by smoking. If
he gets lung cancer from smoking,
it will take decades to develop,
and he may even get lung cancer,
should he decide not to smoke at
all.”

His view that this statement “is in
conflict with a common sense under-
standing of causation, and it is appar-
ently not very convincing” may be true,
but the statement is also realistic. To pre-
tend that we can make more elaborate
predictions of disease at the individual
level is to make rather immodest claims
of our understanding of causation.

Olsen is right to emphasise that our
view of causation influences the way in
which we conduct research. In this
respect, the component-cause model
has tended to individualise epidemiol-
ogy, an opinion that has been exten-
sively commented on by others.”® The
component-cause model was borne out
of an era in which infectious diseases,
with their singular causal pathways (a
single infectious agent as a “necessary”
factor for disease), ceased to be (for a
notable minority and rather prema-
turely) the major concern and novel
causal frameworks were necessary for
the new challenges of non-infectious
diseases. The realisation that this second
group of diseases could be linked to a
whole plethora of exposures meant that
a new way of thinking was needed in
which all these could be investigated
and incorporated into a theory of causa-
tion. In attempting to determine why
some people become diseased while
others do not, epidemiological inquiries
were directed at differences in lifestyle
between individuals, in the belief that
changes in personal behaviour would
lead to a decrease in exposure and
disease risk, and with the assumption
that such behavioural change was possi-
ble. The premise was simple: through
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their behaviour, people become exposed
to a certain combination of factors that
act independently or synergistically, or
both, to cause disease. This framework is
essentially ~ mechanistic—it  entails
identifying the steps, the serial accumu-
lation of component causes, that even-
tually lead to illness. We therefore
contest Olsen’s assertion that “[t]he
component-cause model attempts to
explain why” disease occurs. The model
does not answer the question of why
people become diseased, but rather
how—what processes are involved in
“causing” their illness. In fact, we argue
that much of what is commonly referred
to as “risk factor epidemiology” is a dis-
cipline in which the question “why” has
conveniently been replaced by the more
readily accessible “how”. If epidemiol-
ogy is to be explanatory rather than
descriptive in its inquiry and proactive
rather than reactive in its application,
causal frameworks that will provide
insights into the underlying factors that
influence these biological processes are
needed.

This is not to decry the successes of
such epidemiological research. We now
know a great deal about individual
factors associated with non-infectious
diseases, most notably cancer and coron-
ary heart disease. The continued empha-
sis on this kind of individualistic inquiry
is much disputed, however, as illustrated
by a recent series of commentaries on
the search for risk factors for coronary
heart disease.”™ Moreover, the
component-cause view has spawned an
era of epidemiology characterised by
drug dependency and the promotion of
expensive therapies that will most likely
be inaccessible to those in lower income
countries who, by current projections,
will increasingly bear the brunt of the
non-infectious disease epidemics in the
coming decades.” The contribution of
risk factor epidemiology to the victimisa-
tion of individuals has also been com-
mented on, particularly by Farmer, who
speaks of the “exaggeration of personal
agency”'*—the assumption that behav-
ioural change alone is a realistic inter-
vention given the strong cultural, social
and economic forces that are exerted on
individuals.

The answer to the question of why
some individuals become diseased while
others do not then, lies further upstream
and requires investigation of the factors
affecting a person’s daily life choices (or
lack thereof). This concept was recog-
nised by Rose, who differentiated be-
tween “the causes of cases and the
causes of incidence”.”*" " Krieger has
expanded upon this notion, arguing that
differences in disease distribution are
“mutable and embodied biological
expressions”"” of social inequity and
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injustice. The component-cause model is
based on the premise of a sufficient
cause that, all else being equal, will
invariably lead to disease in individuals.
The fact is that all else is hardly ever
equal. Simply looking at differences
between decontextualised groups of in-
dividuals can lead to what could be
termed “outcome bias”, a failure to
recognise that disease distributions in
different populations can be affected by a
whole host of social factors that influ-
ence individual risk. The growing epi-
demic of childhood obesity provides a
good example of this. Although linked to
an imbalance between energy intake and
expenditure in both higher and lower
income countries, a full understanding
of why opposite socioeconomic groups
are predominantly affected in these two
settings is not possible without taking
into consideration factors such as local
food production, global food trade, mar-
keting of foodstuffs, and social changes
leading to decreased physical activity, all
of which affect choice, accessibility, and
individual risk.

In arguing for a broader scope of epi-
demiological inquiry we do not intend
to favour stochasticism over determin-
ism. We consider this issue to be part
(perhaps a small part) of a wider
discussion on what epidemiologists re-
gard as being causal and mutable and,
therefore, within the scope of epidemi-
ology. It is probable that both views will
encounter problems in incorporating the
multiple levels required to understand
disease causation, and ultimately nei-
ther may fully succeed. We thus agree
with McPherson’s view that “[i]t is high
time that public health stopped behav-
ing as if one single dominant paradigm
was good enough.” Restricting our per-
spective of causation based on the past
successes of a model grounded largely in
a biomedical view of health will prevent
us from exploring alternative frame-
works and will not suffice to further our
understanding of disease determinants.
Developing new frameworks of causa-
tion will be crucial for expanding the
boundaries of epidemiology and liberat-
ing the field from the confines of
individualism. As Karhausen’s Epime-
nides eloquently concludes, “the cause
of a disease ‘is the handle, so to speak,
by which human beings can manipulate
it/ The question now is what we
view as having handles that can be
manipulated. This discussion will run
for as long as epidemiologists roam the
Earth and so we welcome Olsen’s call for
a more open debate. Olsen himself has
been quoted as saying that “[t]he view
[of causation] we adopt has conse-
quences which reach far beyond infor-
mal discussion during coffee breaks!”
We can only hope for longer coffee
breaks.
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