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We considered several ways in which cannabis and schizophrenia may be linked: Model 1) a model that assumed greater disorder severity among those using cannabis regularly who have already developed the disorder; Model 2) a model that assumed the association reflects earlier onset of schizophrenia among those who would have developed it anyway; Model 3) a model that assumed reduced remission from schizophrenia once it has developed; and Model 4) a model that assumed increased incidence of schizophrenia.
 After consideration, approaches 3 and 4 were excluded from core GBD analyses because of the lack of data needed to systematically quantify the relationship across different studies while also accounting for confounding variables. Approaches 1 and 2 were also deemed more plausible on the basis of the literature12. 

Data on regular (weekly or more frequent) cannabis use in the past year
We found seven studies reporting prevalence of weekly or more frequent cannabis use in the past year, from 15 countries and five GBD world regions; and 80 studies on the prevalence of past-year cannabis use, from 82 countries and 17 GBD world regions.
The epidemiological data available for regular cannabis use were modelled using an age-integrating Bayesian hierarchical model (DisMod-MR). Estimates of prevalence were derived separately for 21 world regions, males and females, 5 year age groups. We assumed zero incidence and prevalence of regular cannabis use before age 13 as this led to the most plausible fit to the data. A study-level covariate was used to crosswalk measurements of past year cannabis use to the preferred recall period of weekly cannabis use. Prevalence from past year use were 3.79 (3.48-4.13) times higher than estimates of weekly cannabis use and were adjusted downwards accordingly.

The final models used are presented in the figure below.


Figure: Estimated regional distribution of regular (weekly or more frequent) cannabis use by sex, 2010
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Modelling Earlier age of onset
The effect of cannabis use on schizophrenia was modelled via two pathways: the first is by causing the average age of onset to be earlier than with no cannabis use, and the second is by increasing the severity of schizophrenia. To account for the effects of the first pathway, we calculated the counterfactual average duration of schizophrenia across all ages under a scenario of no cannabis use, and compared this to the currently observed duration. To determine the counterfactual average duration of schizophrenia, we shifted incident cases of schizophrenia who use cannabis to be 2.70 (95% CIs: 1.96-3.43) years later based on a systematic meta-analysis by Large et al13. 

We used the estimates of cannabis use by age (in single years), sex, country and year described above, assuming that the prevalence of regular cannabis was the same among individuals with schizophrenia and individuals without schizophrenia. Estimates of the number of incident cases and the corresponding duration of schizophrenia by age, sex, country and year were based on the DisMod model for Schizophrenia. The value of one minus the ratio of the counterfactual to the observed duration is an estimate of the PAF of schizophrenia due to the effect of regular cannabis use on age of onset. 

Modelling Increased severity of schizophrenia
To calculate the burden associated with second pathway of shifting severity, we used the odds ratio from Foti et al14 of psychotic symptoms of 1.64 (95% CIs: 1.12-2.34) in people with schizophrenia who regularly use cannabis as opposed to those who do not. We converted the ORs to their RR equivalents based on the prevalence of exposure to regular cannabis use and the outcome of percent of time with psychosis (as opposed to residual state). The percent of time spent in acute psychosis was 63% (38%-82%) based on a meta-analysis of 6 studies covering 5 GBD world regions. We used the linear relationship between the estimated change in disability weight (based on the proportion of time spent in a psychotic state) and the prevalence of regular cannabis use to calculate the percent of schizophrenia disability attributable to regular cannabis use.
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