Letter to the Editor
MEDICAL MARIJUANA, NOT MIRACLE
MARIJUANA: SOME WELL-PUBLICIZED
STUDIES ABOUT MEDICAL MARIJUANA DO
NOT PASS A REALITY CHECK
For the past few years, one of the most popular topics in
major journals and media outlets has been how medical
marijuana use improves health outcomes [1]. Studies have
found that medical marijuana laws (MMLs) are responsible
for a 25% decrease in opioid overdose rates [2], a 2.1% reduction in the probability of obesity [3], a 10–20% reduction in Medicaid and Medicare prescriptions [4,5] and a
15% reduction in alcohol sales [6]. In major news outlets,
the study authors and reporters conclude that these ﬁndings are evidence of the healthful effects of medical marijuana use [7–9].
Unfortunately, these effects are probably too grand to
even possibly be ascribed to medical marijuana use. Simply
put, medical marijuana use is probably not prevalent
enough to account for any one of these effects, let alone
all of them.
According to the National Survey on Drug Use and
Health (NSDUH) [10], in 2013–2015 the prevalence of
medical marijuana users (i.e. any marijuana use recommended by a health professional) in MML states was approximately 2.5% [95% conﬁdence interval (CI) = 2.3–
2.8%]. A population this small could not reasonably move
health metrics as dramatically as these past studies
suggest.
Consider the ﬁnding that alcohol sales decreased 15%
in MML states [6]. Annual US alcohol sales are approximately $210 billion, so a 15% reduction would represent
~$32 billion. To account for this change, medical marijuana users would have to be giving up, on average,
$4800 of alcohol every year. Assuming a linear relationship between alcohol sales and volume consumed, that
translates to 3000 fewer drinks per user, per year (eight
to nine drinks per user, per day).
Consider further the ﬁnding that medical marijuana
laws were associated with a reduction of an average of
0.162 body mass index (BMI) points [3]. If that drop is
the effect of medical marijuana use, each user would have
to lose, on average, 6.5 BMI points. For reference, for a
50 10″ 150-pound male to lose 6.5 BMI points, he would
have to lose 45 pounds. If, as the paper concluded, medical
marijuana use caused the population probability of obesity
in MML states to decrease by 2.1% and obesity-related
health costs to decrease $86.5/person, then users’ likelihood of obesity must have declined 84% and their obesity-related medical costs by $3,400 per year.
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It is unlikely that there is a population unhealthy
enough to even possibly have these kinds of health improvements, let alone a single treatment that could cause
them. Further, medical marijuana users are not particularly unhealthy. According to the NSDUH, about 40% of
medical marijuana users are under 50, and more than half
self-report to be in good overall health. The average weight
of medical marijuana users is 177.0 pounds (compared to
175.2 lbs for non-users) and the average BMI is 26.3
(26.8 for non-users).
Further, these reality checks assume that medical marijuana users only gained access to marijuana through
MMLs. That assumption seems overly conservative; the
proportion of people in MML states who only use marijuana medically is 1.7%, so many medical marijuana users
also use recreational marijuana. That some medical marijuana users exist in non-MML states (0.5%) indicates many
had access to medical marijuana before MML were
implemented.
The more probable explanation for these results
is methodological ﬂaws, such as the ecological fallacy
[10–13]—a nuanced error in which authors mistake
correlations on the population-level for effects on the
individual level. For example, the ecological fallacy
explains why areas with more smoking can have lower
cancer rates [14]. The ecological fallacy is present in every
one of the aforementioned studies, but ecological fallacy
criticisms are often brushed aside in pursuit of an enticing
headline.
The better approach to understanding the medical beneﬁts of marijuana is to use studies that follow individuals
instead of states [1]. Until then, researchers should not let
the medical marijuana narrative overtake the science—
these headline ﬁndings crumble under even the most basic
reality checks. Unless we are ready to believe that medical
marijuana is a miracle, it is time to return to the drawing
board.
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