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Abstract

Introduction: Cannabis use rates are increasing in the United States. Patients with cancer use
cannabis for many reasons, even without high-quality supporting data. This study sought to
characterize cannabis use among patients seen in radiation oncology in a state that has legalized
adult non-medical use cannabis and to identify key cannabis-related educational topics.

Methods: Cannabis history was documented by providers using a structured template at patient
visits in an academic radiation oncology practice 10/2020-11/2021. Cannabis use data, including
recency/frequency of use, reason, and mode of administration, were summarized, and logistic
regression was used to explore associations between patient and disease characteristics and recent
cannabis use. A multivariable model employed stepwise variable selection using the Akaike
Information Criterion (AIC).

Results: Of 3143 patients total, 91 (2.9%) declined to answer cannabis use questions, while 343
(10.9%) endorsed recent use (<1 month ago), 235 (7.5%) noted non-recent use (>1 month ago),
and 2474 (78.7%) denied history of cannabis use. In multivariable analyses, those =50 years old
[OR 0.409 (95%CI 0.294, 0.568), p<0.001] or with history of prior courses of radiation [OR 0.748
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(95%Cl: 0.572, 0.979), p=0.034] were less likely, while those with a mental health diagnosis not
related to substance use [OR 1.533 (95%CI: 1.171, 2.005), p=0.002] or who smoked tobacco [OR
3.003 (95%Cl 2.098,4.299) p<0.001] were more likely to endorse recent cannabis use. Patients
reported pain, insomnia, and anxiety as the most common reasons for use. Smoking was the most
common mode of administration.

Conclusions: Patients are willing to discuss cannabis use with providers and reported recent
cannabis use for a variety of reasons. Younger patients new to oncologic care and those with a
history of mental illness or tobacco smoking may benefit most from discussions about cannabis
given higher rates of cannabis use in these groups.

Introduction

The United States has seen increasing cannabis use in recent years, as changes in state-level
legislation have made cannabis easier to obtainl=3. Cancer is a universal qualifying condition
for medical cannabis, and many patients with cancer use cannabis®: 4. There is limited
evidence suggesting that the local regulatory status of cannabis may impact cannabis use
among those with cancer disproportionately®. Generally, populations of patients with cancer
have noted both symptom-based reasoning for cannabis use as well as the use of cannabis

to treat their cancer®. There is limited high-quality scientific data to support many uses

of cannabis by those with cancer, and there is no clinical evidence to support the use of
cannabis to treat cancer.

Providers often feel insufficiently informed on the topic of cannabis use in patients with
cancer’: 8, Efforts to meet educational needs of providers so that they can better advise
their patients have been stymied by limitations in available data driven by a host of policy
decisions stretching back decades®. Some have tried to provide guidance to the community
in the form of cannabis practice descriptions to assist other providers, and a host of reviews
of the limited data have been prepared19-13, Fortunately, there is now an effort to develop
needed data on patients with cancer through funding made available through the National
Cancer Institute (NCI) in recent years. Understanding patient cannabis use patterns and
providing education based upon the best available data are important parts of quality care
provision even in the face of limited data to guide cannabis recommendations in oncology in
general or radiation oncology!4.

We sought to: 1) assess the extent to which patients would answer questions about cannabis,
2) determine the proportion of patients seen in a radiation oncology practice who are using
cannabis, 3) characterize patient-reported reasons for cannabis use, mode of administration,
and frequency of cannabis use, 4) examine relationships between patient and disease factors
and recent cannabis use, and 5) identify important areas for provider intervention in the
context of our present understanding of the risks and benefits of cannabis.

Materials and Methods

Cannabis use history collection

Cannabis use history collection was instituted in a single academic radiation oncology
department in Michigan, a state that legalized medical cannabis use in 2008 and adult
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non-medical cannabis use in 12/2019. Cannabis use history was documented in physician
and advanced practice provider notes using the SmartList function of the MiChart (EPIC,
Verona, WI) electronic medical record (EMR). The SmartList items served as both prompts
for use during the patient interview and as a mechanism for recording patient responses in
such a way as to allow the data to later be captured from the medical record. Data were
collected from charts for patients seen between 10/2020 to 11/2021 (from 10-23 months
after legalization of adult non-medical use cannabis).

SmartList structure and application

There were four components to the EMR tool that were used to capture the data, one

for each of the key components that was collected to include the following 1) history

of cannabis use — Options: “Prefer not to answer”, “Never,” “Not in last month,” and

“Used in last month”; 2) reason for cannabis use — Options: “Pain”, “Nausea”, “Anxiety”,
“Depression”, “Insomnia”, “Poor appetite”, “Recreational (for the high)”, “To fight cancer”,
and “Other” with a prompt for free text; 3) mode of administration — Options: “Smoke
(inhalation)”, “Vape (inhalation)”, “Eat/edibles (oral)”, “Drink (oral)”, “Put under the tongue
(sublingual)”, “Put on the skin (topical)”, “Rectal”, and “Other” with a prompt for free
text.), and 4) frequency of use — Options: “More than once per day”, “Daily”, “Weekly”,

or “Less than weekly”. Providers were given instructions as to the use of these forms prior
to cannabis use history collection initialization. Providers were allowed to select multiple
reasons for cannabis use and multiple modes of administration. Questions were asked of
patients at follow-up and consultation visits.

Data collection

The Michigan Radiation Oncology Analytics Resource (M-ROAR)] was used to capture
data from the medical record retrospectively under an IRB-approved protocol. Data
captured included patient gender, age, race, ethnicity, treatment goal (curative vs. palliative/
metastasis-directed therapy), radiation history, malignant vs. benign disease, tobacco
smoking history, and mental health diagnosis history in addition to cannabis history data
noted above.

Statistical analysis

Analysis largely focused on the subset of adult patients who agreed to answer questions
related to cannabis use (n=3,052). Summary statistics (n, %) were computed for cannabis
use history (Never, Not in last month, Used in last month), gender, age, race, ethnicity, prior
radiation history, malignant disease, mental health diagnoses, and tobacco smoking history.
For race, Asian and Other races were combined into a single category. Curative or palliative
treatment was summarized only among those patients with malignant disease.

Univariate logistic regression models for recent cannabis use (Yes vs. No), the decision to
answer the cannabis use question (Yes vs. No), and the frequency of cannabis administration
(Daily or more vs. Less than daily use) were fit. Additionally, univariate logistic regression
models for each mode of cannabis administration (Smoking, Vaping, Smoking or vaping,
and Edible) were built separately. Age, gender, race, ethnicity, malignant disease, curative
intent, prior radiation, mental health diagnoses, and tobacco smoking history were
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considered as predictors in each model. Whether patients used cannabis for pain was also
included as a predictor in models for the frequency and mode of cannabis administration.
Stepwise variable selection using the Akaike Information Criterion (AIC) was used to
develop multivariable models, with age, gender, race, malignant disease, curative intent,
prior radiation, and any mental health diagnosis as potential factors that could be included in
the final model. Ethnicity was excluded as a predictor due to the low frequency of reported
cannabis use among Hispanic patients (<10).

The alpha level for statistical significance was set at 0.05. R version 4.1.0 was used for
analysis.

History and patterns of cannabis use

Clinicians used EMR tools for cannabis history documentation for 3143 adult patients seen
for initial consultation or follow-up between 10/2020 and 11/2021 in an academic radiation
oncology department (Table 1). A total of 6,651 unique patients were seen in this department
during this time period. Therefore, cannabis history was documented for 47.3% of patients
seen. Recent cannabis use was endorsed by 343 (10.9%) of patients, while 2474 (78.7%)
said that they had never used cannabis and 235 (7.5%) reported non-recent cannabis use
(Figure 1A). Only 91 (2.9%) patients declined to answer. Among those endorsing recent
cannabis use, 207 (61.1%) used cannabis at least daily. The breakdown of use frequency
included 60 (17.7%) less than weekly, 72 (21.2%) at least weekly but not daily, 186 (54.9%)
daily, and 21 (6.2%) multiple times per day (Figure 1B). Patient reasons for cannabis

use included pain (127 patients; 37.0%), insomnia (82 patients; 23.9%), anxiety (68
patients; 19.8%), recreational (63 patients; 18.4%), anorexia (46 patients; 13.4%), nausea
(36 patients; 10.5%), cancer treatment (17 patients; 5.0%), and depression (4 patients; 1%;
Figure 1C). Mode of administration selected by patients included smoking (173 patients;
50.4%), eating (e.g., edibles, 131 patients; 38.2%), vaping (17 patients; 5.0%), topical (20
patients; 5.8%), drinking (10 patients; 2.9%), sublingual (9 patients; 2.6%), and rectal (2
patients; 0.6%; Figure 1D).

Patient and disease characteristics and recent cannabis use

After characterizing cannabis use, we sought to assess patient and disease factors that were
associated with higher rates of recent cannabis use. The younger two age groups were
condensed due to small numbers in the 18-34 age group. In univariable models (Table

2), there was a significant effect of age. Patients over 50 were less likely to use cannabis
than those under 50 [OR 0.411 (95% CI 0.312, 0.540) p<0.001]. No significant effect of
race, ethnicity, benign vs. malignant disease, palliative vs. curative intent of radiation, or
prior radiation treatment was detected. However, patients with a history of a mental health
diagnoses were more likely to use cannabis than those without a mental health diagnosis.
Specifically, patients with mental health diagnosis related to alcohol [OR 2.296 (95% CI
1.323, 3.987) p=0.003], a mental health diagnosis related to a substance other than alcohol
or tobacco [OR 2.146 (95% CI 1.123, 4.099) p=0.021], or a mental health diagnosis not
related to substance use [OR 1.588 (95% CI 1.227, 2.056) p<0.001] were more likely to use
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cannabis. Additionally, individuals who had formerly smoked [OR 2.007 (95% CI 1.476,
2.729) p<0.001] or who were currently smoking [OR 3.268 (95% CI 2.309, 4.625) p<0.001]
tobacco were more likely to endorse cannabis use. In a multivariable analysis (Table 3), a
significant effect of age was again observed with reduced likelihood of recent cannabis use
among those 50 and over [OR 0.409 (95% CI 0.294, 0.568) p<0.001]. Patients with prior
radiation were less likely to endorse recent cannabis use [OR 0.748 (95% CI 0.572, 0.979)
p=0.034]. Again, patients with a mental health diagnosis not related to substance use [OR
1.533 (95%Cl: 1.171, 2.005), p=0.002] or who smoked tobacco currently [OR 3.003 (95%ClI
2.098,4.299) p<0.001] or in the past [2.143 (95%CI 1.569, 2.926) p<0.001] were more likely
to endorse recent cannabis use.

Patient and disease characteristics associated with declining to answer questions about

cannabis

After noting patterns of recent cannabis use, we sought to assess factors related to selecting
the option of “prefer not to answer” to questions about cannabis. Of the 3143 patients
assessed, only 91 (2.9%) declined to answer questions. In a univariate model, patients over
50 were less likely to select “prefer not to answer” vs. younger patients [OR 0.433 (95%
Cl1 0.272, 0.718) p=0.001], those treated with curative intent were less likely to decline to
answer than those treated with palliative intent [OR 0.580 (95% CI 0.382, 0.883) p=0.011;
Table S1]. Patients who had previously received radiation were more likely to decline

to answer than those without radiation history [OR 2.165 (1.416, 3.310) p<0.001]. In a
multivariable model using AIC, age, curative vs. palliative intent, and prior radiation vs. no
prior radiation remained significant (Table S2).

Patient and disease characteristics related to cannabis use characteristics.

We next assessed relationships between patient and disease characteristics and both cannabis
use frequency and cannabis mode of administration. None of the factors assessed were
related to the frequency of cannabis product administration (Table S3). Female patients were
less likely to smoke cannabis vs. other modes of administration in a univariate model[OR
0.431 (95% CI1 0.279, 0.665) p<0.001; Table S4)]. Patients with a mental health diagnosis
related to alcohol use [OR 3.735 (95% Cl 1.184, 11.776) p=0.025] or who formerly [OR
2.649 (95% CI 1.398, 5.019) p=0.003] or currently [OR 7.671 (95% CI 3.687, 15.958)
p<0.001] smoked tobacco were more likely to endorse smoking cannabis (Table S4). Gender
and tobacco smoking history were the only variables that remained significant at the 0.05
level in the multivariable model. Patients undergoing curative intent treatment were more
likely to vape cannabis [OR 9.950 (95% CI 1.304, 75.954), p=0.027] in univariate models
(Table S5). In a multivariable model with AIC, female patients were less likely to vape than
males [OR 0.298 (95% CI 0.094, 0.945) p=0.040], and those undergoing curative intent
radiation were more likely to vape [OR 11.114 (95% CI 1.448, 85.286) p=0.021; Table S6].
Female patients were more likely to use edible cannabis [OR 2.191 (95% CI 1.406, 3.414)
p=0.001] while those currently smoking tobacco were less likely to use edible cannabis

[OR 0.409 (95% CI 0.208, 0.804) p=0.010; Table S7]. Gender and current tobacco smoking
remained significant in a multivariable model.
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Discussion

In patients seen in an academic radiation oncology practice less than 2 years after
legalization of recreational cannabis, the vast majority (97.1%) of patients were willing

to answer questions about cannabis use, and 10.9% of those who answered these questions
reported recently using cannabis. Therefore, cannabis use history collection appears to be
feasible and acceptable using the approach described in our methods, and cannabis use
rates are sufficient to justify such history collection. Upon review of the characteristics
and patterns of cannabis use, there are important areas to target with provider and patient
education including lack of evidence supporting cannabis as a cure for cancer, risks of
smoking/inhalation of cannabis, practices for safe use of edible cannabis, and cannabis use
in setting of mental health conditions. Provider and patient education should focus on key
areas identified above and reviewed in the following paragraphs.

Recent cannabis use

Recent cannabis use was common (10.9%) among patients seen in our radiation oncology
clinic. This has also been the case in other studies of patients with cancer, though rates vary
broadly (10-40%)% 6. 15_ It is important to note that the definition of “recent cannabis use”
has varied from study to study, with many defining recent cannabis use as cannabis use in
the last year, while we defined recent cannabis use as use within the last month®. There

has also been great variation among studies in how patients using cannabis are identified;
approaches have included identification at time of a visit with a specific small group of
providers, when seen by any provider at a cancer center, via online survey, or via national
survey* 6. 15 patients who endorsed recent cannabis use in our study also appeared to use it
frequently, at least once per day for most (61%).

Several patient and disease features appeared to be related to recent cannabis use, including
age, mental health diagnoses, smoking history, and radiation history. Younger patients were
more likely to be using cannabis, as has been shown in other studies?. Younger patients
perceive lower risk associated with cannabis use and feel that cannabis is more accessible
than their older counterparts®. Cannabis use rates were higher in those with a history of

a mental health diagnosis, including those diagnoses related to substance use. Others have
shown that patients with a mental health diagnosis may use cannabis more frequently

and preferentially select more potent products for use, though the evidence regarding the
impact of cannabis use on mental health conditions is limited and may vary among mental
health diagnoses1®-18, Patients with a history of radiation were less likely to endorse recent
cannabis use. This seems to be counterintuitive, as a provider might anticipate greater use
among those who had been more heavily treated; however, greater exposure to treatment
could just be a marker of more severe disease which could impact the ability to access
and/or consume cannabis, lead to more time with providers with unfavorable opinions of
cannabis, more time to find therapies with stronger evidence, or more time to try cannabis
and decide not to use it due to side effects or lack of effectiveness. Cannabis use was more
common in those who smoked tobacco. Others have shown that co-use of cannabis and
tobacco is common outside of the cancer spacel® 20, Future studies should explore factors
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that are related to recent cannabis use in further detail. These findings can also serve to
guide providers to patients most likely to benefit from discussions about cannabis.

The rate of response to questions about cannabis was higher than anticipated, with over 97%
of patients choosing to directly answer the question about past month use. Age, treatment
intent, and prior history of radiation were related to the decision not to answer questions
about cannabis but mental health diagnoses, including those related to substance use, and
tobacco smoking were not. Older individuals and those receiving curative treatment were
more likely to answer questions while those with prior radiation history were less likely.
This suggests that the already significant effect of age on recent cannabis use could be
understated if younger patients are declining to discuss cannabis. Additionally, the finding
that those with prior radiation history were less likely to answer questions about cannabis
suggests that these individuals may be seeking to avoid conversations about cannabis in
the patient/provider visit setting, perhaps due to past interactions with providers. The
impact of stigma among cannabis providers has been documented in previous reports?L.
The percentage of patients who declined to answer cannabis questions was small, so it is
difficult to infer broadly from this likely highly selected group. Patient comfort answering
questions about cannabis is an important topic to explore both at the level of individual
clinical encounters and at the level of large surveys.

Cannabis mode of administration

Regarding mode of administration, inhalation via smoking was most common in our sample
followed by edible consumption via the oral route. Much less common were topical,
inhalation via vaping, oral intake via drinking, sublingual, and rectal administrations. The
American Lung Association recommends against smoking or vaping of cannabis due to
concerns about negative impacts of these practices on lung health?2. Though no link between
cannabis use and lung cancer has been demonstrated to date, many of the same chemicals
found in cigarette smoke are also found in combusted cannabis?2 23, In the interests of
preserving lung health, we discourage inhalational cannabis use in our practice. When a
rapid onset cannabis product is sought, the oral mucosal mode of administration (sublingual)
is preferred. Male patients in our study population were more likely to smoke and therefore
may be more likely to benefit from advice regarding cannabis smoking cessation. Patients
who smoke tobacco were also more likely to smoke cannabis, potentially providing an
opportunity to link smoking-related counseling for tobacco and cannabis in the same visit.

The second most common mode of administration indicated was oral intake of edibles.
Edible cannabis use increases the risk of acute toxicity from excessive cannabis dosing due
to protracted time to maximal plasma concentrations (1-2 hours) of cannabis taken orally
compared to time to effect of seconds to minutes when cannabis is inhaled?4. Patients should
be encouraged to begin at a low dose and increase slowly, particularly when using edible
cannabis to avoid ill effects from excessive dose. Females may be somewhat more likely

to benefit from provision of this information, given that they are more likely to use edible
cannabis in our sample. It has generally been our practice to encourage edibles over other
forms of cannabis due to increased ability to control dose while avoiding potential short-
and long-term lung toxicity from inhaled forms of cannabis. Mode of administration likely
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impacts both risk and benefit profiles of cannabis and is therefore an important consideration
for providers?>.

Reason for cannabis use

A diversity of reasons were endorsed for cannabis use in our patient population, including
pain, insomnia, anxiety, recreational, anorexia, nausea, cancer treatment, and depression,
similar to findings in the US and abroad in patients with cancer and without cancer

though with distributions varying among populations & 26: 27 The best evidence for use

of cannabis in patients with cancer is for treatment refractory chemotherapy-induced nausea,
which is supported by randomized studies® 28. It was therefore somewhat surprising to see
nausea as the 6! most common reason for cannabis use in the present study. Cannabis for
radiation-induced nausea has not been studied in a randomized fashion to the knowledge of
the authors. There is limited and conflicting data regarding the use of cannabis for many

of the reasons reported by patients in our study, though the percentages were similar to
other studies in the literature; more data are needed to guide use of cannabis for these
symptoms®: 28: 29 |t has generally been our practice to pursue therapies with strong evidence
and reserve cannabis or cannabinoids for scenarios where these therapies are not valid
options for the patient or are ineffective. In cases where cannabis is used, we would begin
with a low dose (1-2.5 mg total cannabinoids) balanced THC:CBD edible preparation and
have the patient titrate for desired effect with minimal or tolerable side effects.

In our patient population, 5% of individuals using cannabis were doing so in order to treat
their cancer. This is lower than numbers found in a dedicated medical cannabis clinic and in
a more general survey of patients seen at a cancer center (29% and 26%, respectively) 5 27.
The popular literature is littered with anecdotal claims regarding cannabis; however, to date,
there have been no high-quality studies that demonstrate a cancer outcome benefit from the
use of cannabis. There is preclinical evidence for cannabis compound activity against cancer
cells in the in vitro setting3% 31, Providers can provide valuable context for patients by
explaining the key differences between in vitro and clinical studies. It is critical for providers
to inform their patients that cannabis is not a treatment for cancer. Cannabis should not take
the place of standard of care cancer treatments; this belief could lead to sub-standard care if
patients delay or avoid presentation to oncology physicians based on this belief.

Cancer, cannabis, and mental health

Individuals with mental health diagnoses were more likely to endorse recent cannabis use
in the present study. Available data give cause for concern. The effects of cannabis on

the course of mental health likely varies from condition to condition6-18, Some mental
health conditions are exacerbated by the use of cannabis. Regarding depression specifically,
one study found that patients with cancer and depression demonstrated higher risk of
suicide when they were also using cannabis32. This suggests that additional monitoring
for decompensation of mental health conditions and referral to mental health providers are
reasonable considerations in patients with cancer using cannabis in the context of mental
health conditions. It is clear in our data and in reports of others that there are associations
between the use of alcohol, tobacco, and other substances and disorders related to these
substances and cannabis use. The relationships among these substances, mental health
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conditions, cancer, and cannabis should be the topic of future study and should guide
providers as they work to optimize management of mental health conditions in patients with
cancer.

Patient and provider education

Prior to cannabis use history collection in our clinic, we created a patient information

sheet that is freely available through a clearinghouse at our institution (https://
www.med.umich.edu/1libr/RadOnc/CannabisAndCancer.pdf). This document has been
useful in our clinic, and other providers may find such sheets helpful in their own practices.
We would welcome use and adaptation of this document at other centers. This is a living
document upon which the authors welcome feedback as the literature grows in quantity and
quality.

Limitations and Strengths

Conclusion

This is a retrospective study and may be subject to unforeseen biases or selection pressures
unknown to the study team. The methodology used in this study has not been validated
against an anonymous survey to determine its accuracy as a research tool. However, this
approach can serve as an example of a real-world ready approach that uses electronic
medical record-based prompts to remind providers to initiate cannabis use discussions
with patients. Data are self-reported and may reflect recall or social desirability biases;
however, the most obvious direction of such bias would be for patients to under-report

use of cannabis, which only serves to underscore our primary conclusion that cannabis use
is frequent enough in this population to merit attention. We did not collect information
regarding the chemical composition of the cannabis product utilized by patients, which
might influence the interpretation of the data. The data are from a single academic radiation
oncology department between 10 and 23 months after legalization of recreational cannabis,
and findings may not accurately represent those at community practices or in areas with
longer or shorter exposure to legal adult non-medical use cannabis. We were also unable to
accurately characterize systemic therapy history in our dataset, limiting our ability to assess
chemotherapy impacts on cannabis use. The dataset was not restricted to a single disease
site in radiation oncology, limiting site-specific interpretation but allowing for drawing of
general conclusions. A summary of disease sites for patients treated with curative intent in
the study is included in the supplement (Table S8). In the future, it is our hope to conduct
site-specific examinations of cannabis use. The present analyses focused on cross-sectional
analyses of reported cannabis use and associated patient characteristics. In the future,
longitudinal studies will be possible from this dataset. This study is the largest examination
of cannabis use in patients seen in radiation oncology or oncology in general to date to the
knowledge of the authors.

Cannabis use history collection is possible and worthwhile given the frequency with which
patients use cannabis and their willingness to answer questions related to cannabis use. We
have described a mechanism for systematic collection of cannabis use history and guidance
on key teaching points for providers and patients with the goal of improving the care of
patients with cancer in the age of cannabis legalization.
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Figure 1.
Patterns of cannabis use among patients with cancer. (A) Cannabis use history among

adult patients (n=3143) seen in an academic radiation oncology practice. (B) Cannabis use
frequency among those who had used cannabis in the last month (n=343). (C) Reasons for
cannabis use among those who had used cannabis in the last month. (D) Cannabis mode of
administration among those who had used cannabis in the last month.
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Table 1.

Summary of patient characteristics by cannabis use.

Page 14

Variable Recent cannabis [n (%)]  Non-recent cannabis [n (%)]  Never cannabis [n (%)]
Total 343 (11.2) 235 (7.7) 2474 (81.1)
Age — — —
18-34 19 (21.1) 7(7.8) 64 (71.1)
35-49 64 (20.8) 20 (6.5) 223(72.6)
50 or greater 260 (9.8) 208 (7.8) 2187 (82.4)
Gender — — —
Male 185 (11.7) 145 (9.1) 1256 (79.2)
Female 158 (10.8) 90 (6.1) 1218 (83.1)
Race — — —
White 295 (11.3) 205 (7.8) 2122 (80.9)
Black 30 (15.3) 20 (10.2) 146 (74.5)
All others 18 (7.7) 10 (4.3) 206 (88.0)
Ethnicity — — —
Non-Hispanic 325 (11.2) 221 (7.6) 2349 (81.1)
Hispanic 7(12.1) 4(6.9) 47 (81.0)
Unknown 11 (11.1) 10 (10.1) 78 (78.8)
Disease type — — —
Benign 19 (11.2) 12 (7.1) 139 (81.8)
Malignant 324 (11.2) 223 (7.7) 2335 (81.0)
Treatment goal * - - -
Palliative 121 (12.5) 67 (6.9) 782 (80.6)
Curative 203 (10.6) 156 (8.2) 1553 (81.2)
Radiation history — — —
No prior radiation 219 (12.0) 160 (8.8) 1444 (79.2)
Prior radiation 124 (10.1) 75 (6.1) 1030 (83.8)
Mental health (MH) — — —
Any MH diagnosis 145 (14.6) 80 (8.0) 770 (77.4)
Anxiety 91 (15.0) 48 (7.9) 468 (77.1)
Depression 68 (15.9) 36 (8.4) 323 (75.6)
MH diagnosis related to alcohol use 17 (21.2) 10 (12.5) 53 (66.2)
MH diagnosis related to substance other than 12 (20.3) 5(8.5) 42 (71.2)
alcohol or tobacco
MH diagnosis not related to substance use 122 (13.8) 68 (7.7) 693 (78.5)
Tobacco smoking history — — —
Never 74 (6.7) 51 (4.6) 986 (88.7)
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Variable Recent cannabis [n (%)]  Non-recent cannabis [n (%)]  Never cannabis [n (%)]
Former 113 (12.5) 82(9.1) 707 (78.4)
Current 73 (18.9) 46 (11.9) 267 (69.2)

*
Assessed among those with malignant disease
Definitions: Recent cannabis — cannabis use in the last month; Non-Recent cannabis — cannabis use more than one month ago

Abbreviations: n — number; OR - Odds Ratio; Cl — Confidence Interval; ref. — reference for statistical testing; MH — mental health
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Univariate models for recent cannabis use.

Table 2.

Model Predictor OR (95% CI) p-value

1 Age 18-49 (ref) — —
Age 50+ 0.411 (0.312, 0.540)  <0.001

2 Male (ref) — —
Female 0.915 (0.730, 1.146)  0.438

3 White (ref) — —
Black 1.426 (0.949, 2.142)  0.088
All others 0.657 (0.400, 1.079)  0.097

4 Non-Hispanic (ref) — —
Hispanic 1.085 (0.488, 2.412) 0.841
Unknown 0.988 (0.523,1.870)  0.972

5 Benign (ref) — —
Malignant 1.007 (0.616, 1.645)  0.979

6 Palliative (ref) — —
Curative 0.840 (0.665, 1.061)  0.143

7 No prior radiation (ref) — —
Prior radiation 0.822 (0.651, 1.038)  0.099

8 No MH diagnosis (ref) — —
Any MH diagnosis 1.602 (1.274, 2.014)  <0.001
No MH diagnosis related to alcohol use (ref) — —

9
MH diagnosis related to alcohol use 2.296 (1.323,3.987) 0.003

0 No MH diagnosis related to substance other than alcohol or tobacco (ref) — —

1
MH diagnosis related to substance other than alcohol or tobacco 2.146 (1.123,4.099) 0.021
No MH diagnosis not related to substance use (ref) —_ —

11
MH diagnosis not related to substance use 1.588 (1.227,2.056) <0.001
Never tobacco smoker (ref) — —

12 Former tobacco smoker 2.007 (1.476,2.729) <0.001
Current tobacco smoker 3.268 (2.309, 4.625)  <0.001
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Table 3.
Multivariable model for recent cannabis use (outcome). Components selected by stepwise variable selection
with AIC.
Predictor OR (95% CI) p-value
Age 18-49 (ref) — —
Age 50+ 0.409 (0.294, 0.568)  <0.001
Benign (ref) — _
Malignant 1.758 (0.787,3.924)  0.169
No prior radiation (ref) — —
Prior radiation 0.748 (0.572, 0.979) 0.034
No MH diagnosis related to alcohol use (ref) — —
MH diagnosis related to alcohol use 1.731 (0.964, 3.108) 0.066
No MH diagnosis not related to substance use (ref) — —
MH diagnosis not related to substance use 1.533 (1.171, 2.005) 0.002
Never tobacco smoker (ref) — —
Former tobacco smoker 2.143 (1.569, 2.926)  <0.001
Current tobacco smoker 3.003 (2.098, 4.299)  <0.001

Abbreviations: n — number; OR — Odds Ratio; Cl — Confidence Interval; ref. — reference for statistical testing; MH — mental health
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