Does schizophrenia influence cannabis use? How to report the influence of disease liability on
outcomes in Mendelian randomization studies

The recent Nature Neuroscience paper by Pasman et al entitled “GWAS of lifetime cannabis use
reveals new risk loci, genetic overlap with psychiatric traits, and a causal influence of schizophrenia”
(see below) provides important and novel insights into the aetiology of cannabis use and its
relationship with mental health. However — in its title and elsewhere — it subtly misrepresents what
the Mendelian randomization (MR) ! analyses it presents actually show. MR analyses are increasingly
being reported as demonstrating the effect of a disease (in this case schizophrenia) on the outcome,
through using genome wide significant variants associated with risk of the disease on the outcome
(which can be a behavior, such as cannabis smoking in the present paper, a measured trait or a
second disease).

MR analyses are often carried out using summary data, where the exposure and outcome GWAS
come from separate samples. In such analyses interpretation is not to apparent effects of the
disease itself, but to the phenotypic effects of genetic liability to that disease. Typically, only a tiny
proportion of participants in the outcome GWAS datasets will actually have experienced the disease
—in this case particularly so given the low participation rate of people with schizophrenia in most
studies in the general population. Indeed, MR studies can be carried out in datasets where there are
no individuals with the outcome (e.g. datasets collected amongst an age group in whom the
outcome will have occurred very rarely, if ever). Such analysis may reveal apparent, but impossible,
effects of the disease on outcome phenotypes. To use MR analyses to investigate the causal effect of
a disease on outcomes would require individual-level data with recorded disease events and
subsequent follow-up. Analytical approaches to such data have, as yet, not been published.

The widespread misrepresentations of such MR studies have important implications, not just in
terms of how the results are interpreted, but also how they are applied. One valuable contribution
of MR studies is that they can identify modifiable exposures that can be the target of interventions.
If it is recognized that what is being shown is an effect of liability to disease on an outcome, then
interventions targeting the mechanisms of this liability would have benefits even in individuals who
are unlikely to go on to develop the disease, including those at low risk of the disease for other
reasons. For example, targeting breast cancer liability may have benefits in men if this liability
influenced diseases that are common in men. If, however, it is the disease itself which has the effect,
then the interventions would be targeted at those likely to develop disease: only women, in the case
of breast cancer liability. It may be that schizophrenia does indeed lead to cannabis use, but the
analyses reported by Pasman et al show only that liability to schizophrenia leads to cannabis use.

The point is a subtle one — we have both used similar language in the past in articles reporting MR
analyses on which we are authors. Indeed, one of us (MM) was an author on the Pasman et al paper
(and contributed principally to the MR analyses and their interpretation) but failed to suggest the
correct phrasing. Fortunately, the title and discussion will be changed to address this problem so
that the enduring version of the paper captures this importance nuance. However, it is a widespread
and underappreciated point of interpretation in MR studies, and we feel that this presents a useful
opportunity to highlight it. It also illustrates that methodologies, and the interpretation of the results
they generate, continue to evolve, illustrating the need to interpret past work (including our own!)
through the lens of current approaches.
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