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Abstract
Purpose  Cannabis use has become more common among cancer patients for symptom management. Given the underrepre-
sentation of rural patients in prior research, our study explored cannabis use and perceptions among cancer patients, with a 
focus on comparing rural and urban/suburban patients.
Methods  Adult cancer patients at the Penn State Cancer Institute completed an anonymous survey on cannabis use and atti-
tudes. Eligible participants had a cancer diagnosis and had been in active treatment within the previous year. We compared 
rural and urban/suburban patients using Fisher’s exact test. The results were further examined using a multivariable logistic 
regression model, controlling for area of residence and sociodemographic factors.
Results  Among the 186 patients surveyed, 26.1% had used cannabis since diagnosis. Rates were not significantly different 
between rural and urban/suburban patients, and area of residence was not associated with cannabis use in multivariable 
regression analysis. Symptom improvement was reported for insomnia (89.7% of users), appetite (85.7%), mood (83.7%), 
joint pains/stiffness (83.3%), stress/anxiety/depression (81.6%), cancer-related pain (80.7%) and digestive symptoms (67.9%), 
with no differences by area of residence. Urban/suburban patients were more likely to believe that cannabis helps with nausea/
vomiting (p = 0.019), more likely not to use cannabis due to concerns about interactions with medications (p = 0.002), and 
more likely to obtain cannabis from dispensaries (p = 0.046).
Conclusion  Cannabis use was common in our study, with similar rates of use and attitudes towards cannabis between rural 
and urban/suburban patients. A majority of users reported improvement in most cancer-related symptoms assessed, high-
lighting its potential role in cancer symptom management.
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Introduction

Interest in the medical use of cannabis and cannabinoids has 
grown, particularly for alleviating symptoms such as sleep 
disturbance, pain, and anxiety in cancer patients [1–4].

In the U.S., cannabis is allowed or regulated for medical 
use in 40 states and adult nonmedical use in 24 states [5]. 
Recently, certain FDA-approved and state-licensed medical 
cannabis products were moved to Schedule III, while federal 
law continues to treat cannabis as Schedule I [6]. The rap-
idly evolving and widely varying legal landscape has created 
disparities and stigma around use, access to cannabis, and 
perceived risks [7].

Cannabis use has grown more prevalent in recent years 
both in the general U.S. population [8, 9] and even more so 
among people with a cancer history [10–12]. A population-
based analysis from the US National Health and Nutrition 

Précis: In this survey of adult cancer patients and survivors, 
a quarter of the sample had used cannabis since their cancer 
diagnosis, while 93% believed in benefits to its use. For 7 out of 11 
cancer-related symptoms, a majority of users reported that cannabis 
had been helpful in controlling their symptoms. Rural patients had 
similar cannabis use rates and attitudes compared to those from 
urban or suburban areas.
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Examination Survey reported that past-month cannabis use 
among adults with a cancer history aged 20–60 years rose 
from 5.6% to 12.2% between 2005–06 and 2013–14, com-
pared to an increase from 6.4% to 7.2% among those without 
cancer [10]. A 2024 systematic review reported that can-
nabis use rates among cancer patients and survivors based 
on 6 national samples ranged between 4.8% and 22% [13], 
while single-site studies have reported rates over 30% [2, 
14, 15], noting that estimates vary by legal environment and 
measurement window (e.g., ‘use since diagnosis’ vs. past 
3-month use). A multi-state survey (2021–2023 data) across 
12 NCI-Designated Cancer Centers with varying cannabis-
access legal statuses reported 32.9% use since diagnosis [3], 
and a 2024 study which utilized a registry-linked, popula-
tion-based sample in Washington State reported 41.3% post-
diagnosis use among recently diagnosed patients [4].

Cannabis use by cancer patients or survivors is positively 
correlated with prior cannabis use [2, 16], younger age [1, 2, 
4, 7, 11, 17–19], male sex [1, 18, 20], African American race 
[1, 18, 20], depression [1, 20], heavy alcohol use [1, 17, 20], 
smoking (current or former) [1, 7, 11, 17, 20], lower educa-
tion levels [4, 19], pain [12], late-stage cancer [4, 16], and 
receiving active treatment [21]. In addition, higher symptom 
burden among cancer patients is linked to concurrent sub-
stance use among cannabis users [22].

While observational studies frequently report symp-
tom improvement among cannabis users [2, 3, 10, 13, 23], 
evidence for benefits in cancer-related symptoms remains 
limited [24, 25]. A 2025 systematic review and meta-anal-
ysis of 98 studies reported reductions in pain and anxiety 
in pre–post analyses, more limited evidence for appetite, 
chemotherapy-induced nausea and vomiting (CINV), and 
insomnia, no effects on several other symptoms or overall 
QoL, and increased adverse events with some cannabinoid 
products [26]. A 2023 umbrella review of 101 meta-anal-
yses found moderate-certainty evidence in cancer popu-
lations that cannabinoids may improve sleep disturbance 
but also increase risks of serious adverse events, nervous 
system adverse events, gastrointestinal disorders or nausea, 
and poorer tolerability; GI effects may vary by cannabinoid 
composition, dose, formulation, and clinical context [27, 
28]. The 2024 American Society for Clinical Oncology 
(ASCO) guideline offered only a weak recommendation to 
consider cannabis-based medicines as adjuncts for refractory 
CINV, with insufficient evidence for other cancer-related 
symptoms or treatment-related toxicities [25]. Frequent and 
non-medical use has also been associated with poorer men-
tal health–related quality of life and depression in survivor 
samples [29, 30], a concern given that daily use is common 
in some oncology populations; for example, 35% of cur-
rent cannabis users in a survey of women with gynecologic 
malignancies in California and Colorado reported daily use 
[31].

Most published studies regarding cannabis use in U.S. 
cancer patients have been conducted in large, urban cancer 
centers using electronic questionnaires, leaving unanswered 
questions about cannabis use, perceptions, access, and sourc-
ing outside metropolitan settings. Rural cancer patients often 
have long travel times and are more likely to experience 
limited access to medical providers, and as such are under-
represented in clinical trials, all of which affect the qual-
ity of care and health outcomes [32]. Rural counties have 
a higher incidence of several cancer types, including those 
related to tobacco use and cancers preventable by screening, 
and higher cancer death rates [33]. These differences may 
reflect higher prevalence of risk factors such as smoking, 
obesity, and physical inactivity; disparities in health care 
access, timely diagnosis, and treatment [33]; and, in some 
regions, environmental or occupational exposures such as 
agricultural pesticide-related exposures [34]. Therefore, we 
aimed to examine cannabis use and attitudes among cancer 
patients in the Penn State Cancer Institute’s (PSCI) mixed 
rural–suburban–urban catchment, which includes 19 Appa-
lachian counties and a sizable rural patient base (> 12%), by 
comparing responses by residence.

Methods

From June 2023 to June 2024, we conducted an anonymous, 
cross-sectional survey of adults with a cancer history dur-
ing their in-person visits to PSCI. Recruitment occurred 
across multiple medical oncology clinics and waiting areas, 
including infusion suites. Potentially eligible patients were 
approached using an IRB-approved script and invited to 
participate in the study. After obtaining verbal consent, 
participants completed a paper questionnaire that did not 
collect personal protected information. We chose in-person 
administration to enhance participation among individuals 
from rural areas who might have limited internet access or 
computer literacy. Eligible participants were ≥ 18 years old, 
able to read and understand English, had a cancer diagnosis, 
and received at least part of their cancer care at PSCI within 
12 months of survey completion. Family assistance with 
survey completion was discouraged but permitted. Patients 
with multiple visits during the study period were asked to 
complete the survey only once.

Completed surveys were returned to clinic staff and 
deposited in a secure collection box, retrieved daily. Survey 
data were managed in REDCap (Research Electronic Data 
Capture) hosted at Penn State College of Medicine. Paper 
responses were entered manually by 2 study team members 
with independent cross-checks and resolution of discrepan-
cies. The survey was adapted for content and length from a 
survey initially developed by B Wortser et al [35], and was 
reviewed by providers including nurses, clerks, physician 
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assistants, and a patient advocate, with feedback incorpo-
rated into the final wording. The survey included questions 
about cannabis use, reasons for/against use, and percep-
tions of benefits and risks. We also collected demographic 
information including age, race, gender, education, income, 
self-reported area of residence (rural/urban/suburban), can-
cer diagnosis, and cancer treatments. Cannabis was defined 
in the survey as “marijuana, cannabis concentrates, edi-
bles, lotions, ointments, tinctures containing cannabis, any 
CBD-containing products, pharmaceutical or prescription 
cannabinoids, or other products made with cannabis.” This 
study and questionnaire were approved by the Penn State 
Institutional Review Board prior to study initiation, and all 
research was conducted in accordance with the Declaration 
of Helsinki.

Survey responses were summarized by frequencies and 
percentages for categorical variables and by means and 
standard deviations for age. All participants completed at 
least one non-demographic survey item, but no item was 
completed by all participants. Proportions used the num-
ber of respondents with non-missing data for each item. 
Responses by patients from rural areas were compared to 
those who lived in either urban or suburban areas using 
Fisher’s exact test for categorical variables and the Wil-
coxon rank-sum test for age. We fit a multivariable binary 
logistic regression with cannabis use since diagnosisas 
the dependent variable. The initial model included area 
of residence (rural vs. urban/suburban), age, employment, 
race, gender, education, income, and marital status. In the 
final model, area of residence, the primary exposure, and 
core demographic variables (age, race, and gender) were 
retained regardless of statistical significance, whereas other 
non-significant covariates were removed. Ninety-five percent 
confidence intervals for proportions were calculated using 
the Wilson score method with a continuity correction. A 
two-sided significance level of 0.05 was used, with statistical 
analysis performed with R (version 4.0.2) [36].

Results

186 patients participated in the survey, of whom 58.9% 
were female, 89.9% white, and the mean age was 62.1 years 
(SD = 14.1; range = 20–91) (Table 1). 49.5% (n = 92) lived in 
rural areas, 41.4% (n = 77) in suburban areas and 5.4% (n = 10) 
in urban areas (3.8% did not respond to this item). 52.3% were 
living comfortably on their present income, while 14.7% 
reported finding it difficult or very difficult to get by. 52.2% 
had some college education, 32.0% were employed, and 43.8% 
were retired. 59.4% had late-stage cancers and the most com-
mon cancer type was breast (27.8%), followed by lung (15.0%) 
and melanoma/skin (12.2%). 67.9% had received chemother-
apy and the most common primary health care source was 

Medicare (46.1%). Rural patients were more likely to have 
Tricare and less likely to have Medicare.

26.1% (95% CI: 20.0, 33.2) of respondents had used can-
nabis since their diagnosis, with 20.1% reporting current 
use and 23.9% use during cancer treatment (Table 2). Rural 
patients reported slightly higher cannabis use rates than 
urban/suburban patients, although these differences were 
not statistically significant. In multivariable analysis (data 
not shown), area of residence (rural vs. urban/suburban) was 
not significantly associated with cannabis use since diagnosis 
(p = 0.801), with age the only significant predictor (older age 
predicting lower use, p < 0.01).

The most common mode of cannabis use was smoking 
(52.2% of users). When asked what the primary compo-
nents of their cannabis products were, delta-9 THC was 
the most commonly reported (45.6% of users), followed 
by CBD (26.1%), and Delta-8 THC (19.6%), with 28.3% 
being unsure. 71.4% of users were obtaining it from state-
regulated dispensaries, with urban/suburban patients more 
likely than rural patients to do so (p = 0.046). 44.9% of users 
consumed cannabis almost every day or multiple times a 
day, while 32.7% consumed it once a month or less. Among 
respondents answering follow-up items that were to be com-
pleted only by those who had ever used cannabis, 30.1% 
reported using cannabis instead of opioids to manage pain, 
and 32.0% reported that cannabis helped them decrease or 
stop other medications.

Respondents who used cannabis after diagnosis were 
asked separately about their reasons for use, including 
symptom-related reasons and recreational use/enjoy-
ment. The most common reasons were sleep aid (66.7% 
of users), mood/stress/anxiety/depression (60.4%), cancer 
pain (43.8%), and joint pain/stiffness (43.8%) (Fig. 1a). 
The most common reasons for not using cannabis were that 
their healthcare providers had not recommended or sug-
gested it (52.2% of non-users), patients believing it would 
not be helpful (27.2%), being concerned about legal conse-
quences (19.9%), or believing there were too many choices/
being unsure about which products were safe and effective 
(19.9%) (Fig. 1b). Compared to rural patients, urban/sub-
urban patients were more likely to avoid using cannabis 
due to concerns about its interaction with other medications 
(23.9% vs. 4.8%, p = 0.002).

Most cannabis users reported that it improved their can-
cer-related symptoms for 7 out of 11 assessed symptoms 
(Fig. 2). The most improved symptoms were insomnia 
(89.7%), appetite (85.7%), mood (83.8%), joint pain/stiff-
ness (83.3%), stress/anxiety/depression (81.6%), cancer-
related pain (80.7%), and digestive symptoms (67.9%). The 
symptoms reported to be least improved were sweating/hot 
flashes (27.8%), sexual interest (41.7%) and fatigue/lack 
of energy (48.5%), which was the symptom most reported 
to have worsened due to cannabis (6.1%).
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Table 1   Sociodemographic and clinical characteristics, stratified by area of residence

Overall (n = 186) Area of Residence (n = 179)

Rural (n = 92) Urban/Suburban 
(n = 87)

Response (n) % % % p

Age 179 0.10
 < 65 years 52.5 59.3 46.0
 ≥ 65 years 47.5 40.7 54.0

Race† 179 0.14
White 89.9 93.4 86.2
Black 5.6 3.3 8.0
Other 4.5 3.3 5.7

Gender 180 0.45
Female 58.9 55.4 62.1
Male 41.1 44.6 37.9

Income 177 0.23
Living comfortably 52.3 47.8 57.5
Not living comfortably 47.7 52.2 42.5

Education 180 0.13
Some college 52.2 46.2 58.1
No college 47.8 53.8 41.9

Marital status 180 0.42
Married/living as married 68.9 72.5 66.3
Not married 31.1 27.5 33.7

Occupational status 178 0.75
Employed 32.0 33.7 31.4
Not employed 68.0 66.3 68.6

Cancer stage 133 0.86
Early (stages 0–2) 40.6 39.1 41.3
Late (stages 3–4) 59.4 60.9 58.7

Recurrent/metastatic 155 38.7 37.0 41.7 0.62
Cancer type‡ 180

Breast 27.8 26.4 29.1 0.74
Lung 15.0 16.3 13.8 0.68
Skin/melanoma 12.2 8.7 14.9 0.25
Lymphoma 11.1 8.7 13.8 0.35
Other 58.7

Treatment received‡ 162
Chemotherapy 67.9 70.4 64.6 0.50
Radiation therapy 47.5 43.2 51.9 0.34
Immunotherapy 37.0 33.3 40.5 0.41
Targeted therapy 29.6 28.4 31.6 0.73
Steroids 28.4 22.2 34.2 0.11
Hormone therapy 17.3 11.1 24.1 0.04*
Clinical trial 10.5 11.1 10.1 1.0
Stem cell/bone marrow transplant 10.5 9.9 10.1 1.0
Other 11.1

Health care source‡ 178
Medicare 46.1 35.9 54.0 0.02*
Plan through employer/union 43.8 45.7 41.4 0.65
Medicaid/state program 12.9 14.1 11.5 0.66
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83.1% of patients were at least somewhat open to using 
cannabis, with 55.7% mostly or very open. 55.5% thought 
that cannabis is safe for cancer patients to use, with only 
2.8% believing it unsafe. 92.9%, including those who had not 
used cannabis, thought there are benefits related to its use, 
primarily pain management (89.5%), relief of stress/anxiety/

depression (79.0%), and managing side effects from cancer 
treatment (69.0%) (Fig. 1c).

Urban/suburban patients were more likely to believe that 
cannabis helps with nausea or vomiting (63.3% vs. 44.7%, 
p = 0.019). However, 76.7% of patients also thought there 
are risks related to cannabis use, mostly in the legal or social 

Table 1   (continued)

Overall (n = 186) Area of Residence (n = 179)

Rural (n = 92) Urban/Suburban 
(n = 87)

Response (n) % % % p

Plan bought on own 9.0 9.8 8.0 0.80
TRICARE/VA/military 7.3 10.9 2.3 0.03*
Other 1.7

Response (n) indicates the number of respondents with non-missing data for each item; percentages were calculated among respondents to that 
item within each column. Area-specific percentages and p values are based on the 179 respondents who reported area of residence
†Race was analyzed as a binary variable for rural vs. urban/suburban comparisons (white patients compared to non-white patients)
‡Percentages sum to greater than 100 because more than one option could be chosen

Table 2   Cannabis use and key attitudes, stratified by area of residence

Response (n) indicates the number of respondents with non-missing data for each survey item; percentages and 95% CIs were calculated among 
respondents to that item. Area-specific percentages and p values are based on respondents who also reported area of residence
†Based on questionnaire instructions, these items were to be completed only by respondents with lifetime cannabis use; the displayed Response 
(n) values are item-specific denominators

Overall (n = 186) Area of Residence (n = 179)

Rural (n = 92) Urban/Suburban 
(n = 87)

Response (n) % (95% CI) % % p

Used since diagnosis 184 26.1
(20.0–33.2)

30.0 23.0 0.31

Currently using 184 20.1
(14.7–26.8)

23.9 16.3 0.26

Used during cancer treatment 182 23.9
(18.0–30.9)

28.6 19.3 0.16

Used as anti-cancer treatment 183 9.8
(6.1–15.3)

8.9 11.6 0.62

Used since cancer treatment† 59 41.2
(27.9–55.8)

46.4 34.8 0.57

Used instead of opioids to manage pain† 73 30.1
(20.2–42.2)

36.8 24.2 0.31

Openness to use 183 0.45
  - Mostly/very open 55.8

(48.2–63.0)
58.9 52.9

  - Somewhat open/not open 44.2
(37.0–51.8)

41.1 47.1

Thinks there are benefits to using 184 92.9
(88.0–96.0)

92.4 92.9 1.0

Thinks there are risks to using 180 76.7
(69.7–82.5)

70.0 82.1 0.08
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a) Reasons to use (n = 48 cannabis users)

b) Reasons not to use (n = 136 non-users)
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c) Perceived benefits (n = 171 who believed there are benefits to cannabis use)

d) Perceived risks (n = 138 who believed there are risks to cannabis use)
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Fig. 1   Most common reasons to use or not use cannabis and per-
ceived benefits and risks to use. a Reasons to use (n = 48 cannabis 
users). b Reasons not to use (n = 136 non-users). c Perceived benefits 

(n = 171 who believed there are benefits to cannabis use). d Perceived 
risks (n = 138 who believed there are risks to cannabis use)

Fig. 2   Self-reported changes in 
cancer-related symptoms due to 
cannabis use, in order of most 
to least improved symptoms 
(n = 46 cannabis users)
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realm such as negative career effects (56.5%), being unable 
to drive (50.7%), facing legal risks (49.3%), and experi-
encing negative reactions from family members or friends 
(47.8%) (Fig. 1d). Rural patients were more likely to believe 
that there is an increased risk of cancer due to cannabis use 
than urban/suburban patients (17.5% vs. 5.8%, p = 0.053). 
A similar proportion of respondents believed that cannabis 
is addictive (33.6%) compared to those who viewed it as 
non-addictive (34.6%).

When asked if they would be willing to participate in 
research with cannabis, 49.2% reported being likely or very 
likely to consider doing so, with a similar level of interest 
between rural and urban/suburban patients. The cannabis 
preparations most likely to be of interest were in the form 
of food, followed by topical applications, oral intake, and 
in liquid form. The THC content in cannabis was a strong 
consideration for research participation, with 21.6% report-
ing that they would be more likely to participate in research 
with THC-containing cannabis compared to 7.8% who 
would be less likely to participate. Finally, patients were 
open to obtaining the cannabis from a dispensary if directed 
to do so, with 66.7% in favor compared to 13.7% who were 
unwilling to do so.

Discussion

In this anonymous survey of 186 cancer patients investi-
gating cannabis use and attitudes in a state where patients 
have access to medical but not recreational cannabis, 26% 
reported having used cannabis since their cancer diagno-
sis, while 20% reported current use. Most users reported 
improvement in 7 of 11 cancer-related symptoms. 93% per-
ceived benefits to its use and 83% were open to use, though 
77% also acknowledged risks. The proportion who had used 
cannabis since their diagnosis is slightly higher than recent 
estimates from national samples of cancer patients and sur-
vivors, though it falls within the range reported by single-site 
studies. The relatively high rate may reflect sample composi-
tion, including the large proportion of breast cancer patients 
(28%), of whom 36% reported post-diagnosis use; a recent 
survey of U.S. breast cancer patients likewise reported 42% 
cannabis use for symptom relief [37].

Cannabis users reported that it was effective in managing 
a range of symptoms, aligning with findings from other stud-
ies [13, 23], and suggesting a potential role in symptom self-
management. Respondents most often reported improved 
insomnia, appetite, and mood, broadly aligning with prior 
reports from Raghunathan et al. on appetite and sleep [24] 
and Azizoddin et al. on sleep, nausea/vomiting, headaches, 
and pain. [18] However, reflecting limited high-quality clini-
cal evidence, ASCO’s 2024 guideline made only a weak 
recommendation to consider cannabis-based medicines as 

adjuncts for refractory CINV, with insufficient evidence to 
recommend their use for other cancer-related symptoms 
or treatment-related toxicities [25]. Notably, GI symptoms 
including nausea/vomiting ranked 6th among reasons for 
use in our study, below insomnia, appetite, pain, and mental/
emotional health. Importantly, most randomized trials in this 
research area have evaluated standardized cannabis-based 
medicines (e.g., dronabinol, nabilone, nabiximols) rather 
than the inhaled/whole-plant products many patients use, so 
generalization from these trials to real-world use should be 
cautious. High-quality, regimen-concordant trials are needed 
to clarify net benefit–risk and which products, doses, and 
indications are most beneficial (if any) in routine care.

Our sample generally viewed cannabis as safe and ben-
eficial, with 83% at least somewhat open to using it, 93% 
believing there are benefits to its use, and only 3% consider-
ing it unsafe, consistent with prior work [18, 23]. However, 
77% of participants expressed concern about its risks, espe-
cially legal, professional, and social consequences. The lack 
of healthcare provider endorsement as well as the barriers 
and risks associated with its use reflect ongoing challenges 
in integrating cannabis into clinical practice. Given the lack 
of quality evidence on its benefits in cancer populations, 
the potential for legal liability, a lack of relevant education 
in this field and the limited federal oversight of cannabis 
production, oncologists report significant uncertainty about 
providing guidance regarding cannabis to patients, who in 
turn often seek nonmedical sources for advice [25].

In our data, cannabis use did not differ significantly by 
rural versus urban/suburban residence, and age was the only 
significant predictor of use since diagnosis in the multivari-
able model. This aligns with a national BRFSS analysis 
among cancer survivors [1] and two cancer-center cohorts 
reporting no rural–urban differences [18, 38], although some 
general-population studies have found higher cannabis rates 
in urban areas [8, 39]. Brasky et al. also found higher can-
nabis prevalence, more intensive use, and lower medical-
cannabis program participation in more socioeconomi-
cally deprived areas, raising the possibility that area-level 
deprivation may be more relevant than rurality per se. [38] 
However, this interpretation remains hypothesis-generating 
in our study: we lacked ZIP code–linked deprivation meas-
ures, individual income and education were not significantly 
associated with cannabis use, and our modest sample limited 
detection of associations other than strong predictors such 
as age. Descriptively, rural respondents were less likely than 
urban/suburban respondents to report living comfortably 
on their present income and were somewhat more likely to 
report cannabis use since diagnosis (30% vs. 23%), although 
neither difference reached statistical significance. Future 
studies linking patient ZIP codes to deprivation indices may 
help distinguish individual socioeconomic factors from area-
level barriers, including transportation, dispensary access, 
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certification costs, and availability of symptom-management 
education.

Rural and urban/suburban patients also reported similar 
attitudes towards cannabis. Although a recent study from 
Pennsylvania found that adults from urban areas were more 
likely than those from rural areas to disclose their canna-
bis use to healthcare providers [40], potentially suggesting 
a greater stigma around cannabis use among those from 
rural areas, our study did not find differences between these 
groups on questions about stigma or comfort in discussing 
cannabis with healthcare providers. However, additional dif-
ferences between these groups in cannabis use and attitudes 
might have reached statistical significance with a larger sam-
ple size. Still, the lower use of dispensaries among rural 
users, lower concern about medication interactions among 
rural non-users, and borderline greater concern about cancer 
risk among rural respondents may point to different canna-
bis-related educational needs by residence. These findings 
support accessible, clinician-led counseling about cannabis 
products, sourcing, expected benefits and risks, and potential 
drug–drug interactions, particularly for oncology practices 
serving mixed rural–urban catchments.

The study’s findings have several implications for clinical 
practice and policy. The openness to cannabis use expressed 
by a large majority of the sample (83%) and the interest in 
participating in cannabis-related research (49%) are encour-
aging, given the need for more clinical trials to develop evi-
dence-based guidelines, as recommended by ASCO [25]. 
Recent federal rescheduling of certain FDA-approved can-
nabis-containing drug products and state-licensed medical 
cannabis products to Schedule III may reduce some research 
barriers, although the practical impact for oncology studies 
remains uncertain [6]. Almost half (45%) of the patients 
reported a desire to receive information from their phy-
sicians about cannabis use, pointing to a potential gap in 
patient-provider communication around the risks and ben-
efits of use for people with cancer. Across recent reviews 
and surveys, cannabis conversations in oncology are often 
patient-initiated and inconsistent, with substantial provider 
knowledge gaps and lower comfort or disclosure among 
younger or newly diagnosed patients and in non-legal set-
tings [41–43]. Evidence suggests that brief curricula can 
boost trainee confidence [44], and destigmatizing conversa-
tions that address safety and potential drug–drug interactions 
are recommended [45].

Another practical implication of our study is our finding 
that our sample had commonly used cannabis as an alter-
native to opioids for pain management. Nearly one-third of 
users (30%) reported substituting cannabis for opioids, and 
32% reported reducing or stopping other medications. This 
supports existing evidence suggesting that many patients 
prefer cannabis over opioids due to fewer side effects and 
better symptom control [14, 46], and is consistent with 

evidence that many cancer patients report reducing their 
use of prescription opioids after initiating cannabis for 
symptom management [31]. Despite patient-reported relief 
and strong demand, randomized trials and meta-analyses 
have failed to show clinically meaningful analgesia from 
cannabinoids for cancer pain, with high-quality evidence 
indicating at best modest, inconsistent effects alongside 
higher adverse events [47–49]. Further work should iden-
tify which patients might benefit from cannabis use, and 
test formulations, dosing, and routes, including whole-
plant/inhaled products, using rigorous designs that can 
adjudicate analgesic efficacy and opioid-sparing effects.

Our study had several strengths. By assessing differ-
ences in cannabis use and attitudes among rural and urban/
suburban cancer patients, we addressed a gap in knowl-
edge. The in-person survey approach helped include rural 
patients who may be underrepresented in online surveys 
because of limited internet access or computer literacy. 
The detailed questionnaire also captured real-world usage 
patterns and patient attitudes, complementing RCTs that 
have typically evaluated cannabis-based medicines rather 
than whole-plant products.

Limitations include the cross-sectional design, which pre-
cludes causal inference, and reliance on self-reported meas-
ures, which may be subject to recall and social desirability 
biases. Urbanicity was based on self-reported residence 
rather than addresses or ZIP codes, preventing more granu-
lar analyses using measures such as the Social Deprivation 
Index [38]. Given the exploratory nature of our analyses and 
the large number of rural vs. urban/suburban comparisons, 
we did not adjust for multiple comparisons, increasing the 
risk of type I error. We also did not differentiate product 
characteristics such as THC/CBD ratios, dose, formulation, 
or route, which may influence effects [23]. The single-insti-
tution setting, modest sample size, and racially non-diverse 
sample limit generalizability. Finally, voluntary participation 
precluded assessment of non-responders, and recruitment 
during in-person oncology visits likely oversampled patients 
on active treatment, patients with later-stage disease, and 
breast cancer patients, who were younger than patients with 
other cancers in our sample (data not shown).

In conclusion, cannabis use was relatively common 
among our sample of cancer patients, who held generally 
favorable attitudes towards its use, with most cannabis users 
reporting symptom relief across a majority of cancer-related 
symptoms assessed. Broadly similar cannabis attitudes and 
rates of use were observed between rural and urban/subur-
ban patients. These findings point to the potential therapeu-
tic benefits of cannabis among cancer populations. Future 
work should include clinical trials and multi-site prospective 
studies across diverse regions that assess safety and effec-
tiveness, explicitly evaluate quality-controlled whole-plant 
and inhaled formulations, and test clinically meaningful 
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endpoints, such as opioid-sparing effects and treatment 
interactions.
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