
Chen et al. Archives of Public Health          (2022) 80:172  
https://doi.org/10.1186/s13690-022-00932-0

COMMENT

Letter to the editor on “Geotemporospatial 
and causal inferential epidemiological overview 
and survey of USA cannabis, cannabidiol 
and cannabinoid genotoxicity expressed 
in cancer incidence 2003–2017, parts 1–3”
Frank Yizhao Chen1*  , Michael Barnes2 and Evan Cole Lewis3   

Abstract 

We would like to thank authors Reece and Hulse (2022) for their three-part article titled “Geotemporospatial and 
causal inferential epidemiological overview and survey of USA cannabis, cannabidiol and cannabinoid genotoxicity 
expressed in cancer incidence 2003-2017”, in which the authors infer that cannabis use has a causal role in the devel-
opment of various cancer types. While the authors use reputable datasets and a well-established epidemiological 
methodology, the authors’ conclusion of a causal association is limited due to biases inherent in ecological epidemio-
logical studies. Though the researchers attempt to overcome these biases through validation and statistical manipula-
tions, their approaches are insufficient to create conditions suitable for causal inferencing upon examination. There 
are also concerns in the practical and conceptual application of the studies’ dataset that further question the validity 
of the authors’ inferences. Further research exploring the potential benefits and harm of cannabinoids in the context 
of cancer must be performed before a distinct relationship can be defined.
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Main text
A three-part study by Reece and Hulse [1] that associated 
cannabis with a causal role to cancer has recently been 
published. Though it uses reputable American datasets 
and multiple analysis models that meet foundational epi-
demiological standards, the claim of causal inferences 
linking cannabis to cancer is unsubstantiated. The study 
design limits causal inferences, and the attempts to over-
come these limitations are insufficient. There are also 
issues in the dataset that further question the findings.

The employed epidemiological study’s design is inher-
ently limited in inferring causation. The primary data and 
findings are in the form of state-level trends in cancer 
rates and drug exposure, yet the researchers infer causal 
dose-response physiological cannabinoid mechanisms 
and individual risk of developing of cancer. These inter-
pretations are clear examples of ecological fallacy – a bias 
that falsely assumes population-level results imply indi-
vidual-level effects – and should be taken with caution.

The authors address the ecological fallacy through 
validation and statistics but fail to create conditions for 
causal inference. For instance, the authors validate their 
techniques’ causal interpretations by replicating well-
known relationships between tobacco and various cancer 
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types. However, this is threatened by a failure to repli-
cate other well-established drug-cancer associations, 
like those between alcohol and liver and oropharyngeal 
cancers. The validation is also weakened by inattention 
to research showing that cannabinoids may have antitu-
mor effects in various cancer types [2]. The authors’ reli-
ance on statistical manipulations – E-values and inverse 
probability weighting (IPW) – also falls short in allow-
ing causal interpretations. The controlling of four con-
founders (age, state-level household incomes, ethnicities, 
population) in a complex relationship involving multi-
ple factors (e.g. migration of individuals between states; 
multi-drug usage, etc.) affects the reliability of E-values 
and IPW. E-values should be synergistically used with 
efforts to control for as many confounders as possible [3]. 
IPW can only account for measured confounders [4]. It 
is also concerning, out of 28 cancer types explored, the 
authors applied their strongest statistical method to only 
two – prostate and ovarian. Plus, like all statistical tests, 
E-values and IPW should be used as additional assess-
ments of evidence [3, 4], and cannot confidently “imply 
causality” [1].

There are concerns that the datasets Reece and Hulse 
used are inappropriately applied. The generalization of 
cannabis cannabinoid content data across US states is 
concerning, because cannabis composition may vary [5]. 
This cannabinoid dataset is also inappropriately general-
ized by including a significant presence of regulated US 
cannabis, given that the cannabinoid content was derived 
from illegal Drug Enforcement Agency-seized cannabis 
(DSC). DSC is unregulated in cannabinoid composition 
and may contain other harmful constituents. Its use for 
medical or recreational purposes is also uncertain, poten-
tially lending itself to a disproportionate amount being 
inhaled via smoking rather than consumed in another 
less harmful manner. Compare this to regulated canna-
bis by which its composition is carefully controlled and is 
consumed through a variety of routes of administration, 
especially since its use is distributed across medical and 
recreational indications.

The researchers’ contemporaneous analysis of can-
cer rates and drug exposures also presents a conceptual 
issue, as it falsely assumes cancer diagnoses occurs within 
a year of drug exposure. Even for the cancer types the 
authors correlated with cannabis use – prostate and ovar-
ian – that were adjusted for temporal lag, their 10-year 
models may be too narrow. Age groups between 18 and 
34 account for a significant proportion of cannabis use 
[6], while ovarian and prostate cancer have median diag-
noses at 50–79 [7] and 67 years [8], respectively.

While Reece and Hulse use well-established study 
design and methodology, the approach is misdi-
rected in claiming a causal role for cannabis use in the 

development of cancer – the conclusion must be called 
into question. A failure to overcome inherent study 
design characteristics and concerns about the application 
of the dataset to the question prevent the establishment 
of a causal relationship from being inferenced. Further 
in-depth research on the relationship between cannabi-
noids and cancer is required before a harmful causal role 
is established or inferred.
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