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Abstract 

Prescription opioids are used for managing pain in persons with cancer, however, there are socioeconomic and racial disparities in 
medication access. Cannabis is increasingly used for cancer symptom management and as an opioid alternative. Limited data are 
available about patterns of opioid and cannabis use among patients with cancer. We used survey data from 4 National Cancer 
Institute–designated cancer centers in 3 states (n¼ 1220) to assess perceptions, use of cannabis and opioids for pain, their substitu-
tion, and racial and ethnic differences in each outcome. Compared with White patients, Black patients were less likely to use opioids 
for pain (odds ratio [OR]¼ 0.66; P¼ .035) and more likely to report that cannabis was more effective than opioids (OR¼ 2.46; P¼ .03). 
Race effects were mitigated (P> .05) after controlling for socioeconomic factors. Further research is needed to understand cannabis 
and opioid use patterns and how overlapping social determinants of health create a disadvantage in cancer symptom management 
for Black patients.

Cannabis use is increasing among persons with cancer (1–4). 
However, the rapid legislative changes within the United States 
continue to blur the distinction between when cannabis is illicit, 
recreational (with abuse potential), or medicinal. Up to 50% of 
cancer patients who are actively using cannabis either consume 
it for symptom management or believe in its anticancer proper-
ties (5–8). Patients with cancer experience various symptoms 
throughout their illness, and many use alternative and suppor-
tive therapies for symptomatic relief. Several studies have 
demonstrated that cannabis is most frequently endorsed for 
cancer-related pain management, relative to other symptoms 
(6,9,10). More than one-third of patients report moderate to 
severe pain due to cancer, its treatments, or both (11). For 1 in 3 
patients, pain persists months to years after completing cancer 
treatment (12).

Opioid medications are extensively used in clinical practice 
for pain management among those with cancer, constituting 
more than half of all opioid prescriptions written in 2018 (13). 
Prescription opioids remain a cornerstone of cancer pain treat-
ment and have demonstrated effectiveness for many types of 
pain associated with metastatic cancer (14). Although opioids 

will remain an important part of the treatment of cancer-related 
pain, we are increasingly aware of opioid-related risks. Once 
diagnosed with cancer, patients and survivors (vs individuals 
with no history of cancer) are at increased risk of continuing 
chronic, high-dose opioids for up to 6 years posttreatment, with 
White patients being more likely to receive long-term opioid ther-
apy than Black or Hispanic patients (15–17). Long-term opioid 
therapy is associated with increased risk of dependence or abuse, 
cardiovascular and orthopedic complications, and overdose (18). 
Because of problems in prescription opioid misuse due to the 
opioid epidemic, however, there are increasing health system 
barriers to opioid access stemming from regulatory, legal, and 
safety concerns over long-term opioid therapy (19–21). As opioid 
prescribing decreases, including the overall rate, dose, and dura-
tion (14,22–24), patients with cancer may unfortunately have 
increased difficulty in obtaining adequate opioid prescriptions.

There are also notable racialized and socioeconomic dispar-
ities in access to pain management (including opioids) in the 
United States because of provider bias and systemic racism, 
which permeate all aspects of our medical system, including can-
cer care (25,26). This issue highlights the importance of whether, 
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and how, members of racial and ethnic minority groups may 
alternatively manage their cancer pain, including with cannabis. 
Further, some patients with cancer report using cannabis to sub-
stitute or reduce their use of opioids, which patients consider 
“harder medications” because of side effects, stigma, and addic-
tion concerns. In a recent study (27), one patient stated: “I’ll [first] 
go to the marijuana. If that doesn’t work, I’ll go to the harder 
medicines.. . . Rather than take OxyContin and hydrocodone, 
I’m taking. . .the [marijuana] strands. . .I have one for insomnia, 
one for pain, one for anxiety.”

The goal of this multistate, multicenter study is to investigate 
perceptions of cannabis and prescription opioid use for symptom 
management in persons with cancer who used cannabis during 
or after cancer treatment. We further investigated whether per-
ceptions of cannabis and opioid use, their co-use, and substitu-
tion to manage pain differed according to race and ethnicity.

Methods
Overview
In 2020, the National Cancer Institute (NCI) issued a Funding 
Opportunity Announcement to support supplements to 12 
funded NCI-designated cancer centers to conduct surveys to bet-
ter understand the patterns and perceptions of cannabis use 
across the United States.

Design, sample, and setting
Cross-sectional survey data were combined from 4 NCI- 
designated cancer centers: University of Pennsylvania Abramson 
Cancer Center, Thomas Jefferson University Sidney Kimmel 
Cancer Center, Oregon Health & Science University Knight 
Cancer Center, and Roswell Park Comprehensive Cancer Center. 
At the time of the survey, cannabis was legal for nonmedical use 
in Oregon (since 2015) and New York (since March 2021; though 
retail dispensaries were not yet open) and for medical use in 
Pennsylvania (since 2016). Each study was reviewed by their 
respective institutional review boards. All institutions included 
adults who had been diagnosed with any type of cancer and had 
completed treatment within 1-5 years. Additional methods can 
be found in Supplementary Material (available online), and 
Supplementary Table 1 (available online) provides a detailed 
overview of inclusion criteria and recruitment procedures. The 
final analytic sample included 1220 patients across all cancer 
centers (University of Pennsylvania Abramson Cancer Center, 
n¼328; Thomas Jefferson University Sidney Kimmel Cancer 
Center, n¼ 430; Oregon Health & Science University, n¼192; 
Roswell Park Comprehensive Cancer Center, n¼ 270).

Survey development and measures
The survey was developed through discussion and consensus 
among the 12 consortium sites in collaboration with ICF Next 
(https://www.icf.com). The core data elements can be found at 
https://epi.grants.cancer.gov/clinical/#initiatives (28). Each site 
also included site-specific survey questions. For the current anal-
ysis, the 4 sites collaborated on developing items related to can-
nabis and prescription opioid use.

Current and past use of cannabis
We inquired about lifetime history, use since diagnosis, use dur-
ing cancer treatment, and current use. Patients who reported 
consuming cannabis since their diagnosis responded to addi-
tional questions about cannabis use.

Frequency of cannabis use
We assessed frequency of cannabis use on average since their 
diagnosis (ie, during or after treatment) (eg, 1 ¼ only tried it once 
or twice; 2¼once a month or less; 3¼a few times a month; 4¼a 
few times a week; 5 ¼ once a day or almost every day; 6 ¼ more 
than once a day).

Opioid use
Each center included items asking about history of prescription 
opioid use (never, discontinued use more than 3 months ago, dis-
continued use in the past 3 months, and currently) and whether 
they had used cannabis instead of opioids to manage pain (yes, 
no). Among those who reported using cannabis instead of opioids 
for pain, we asked about reasons for using cannabis instead of 
opioids; specific prompts included (yes, no) the following: canna-
bis is safer, cannabis has fewer side effects, cannabis is less addic-
tive, and I was able to lower my dose of opioids. For the subset 
who had ever used opioids and reported using cannabis instead of 
opioids for pain, we inquired about perceived efficacy of opioids 
compared with cannabis to manage pain (opioids were better, 
cannabis and opioids were the same, cannabis was better).

Sociodemographic and cancer variables
Information about age, self-identified sex at birth, race and eth-
nicity, income, and education were obtained via self-report. Of 
the 4 cancer centers, 3 collected data about cancer type, stage, 
and cancer treatments received.

Data analyses
The final sample for analysis included individuals who reported 
using cannabis at any time since their cancer diagnosis and 
responded to the cannabis use frequency question (n¼ 1220). For 
each racial and ethnic group, χ2 analyses indicated statistically 
significant differences for sex, age, income, education, and can-
cer center; these variables were included as covariates in the 
stepwise regressions. Frequency of cannabis use during or after 
treatment was also included. Outcomes included the following: 
opioid use (never [reference group] vs current and former opioid 
use), use of cannabis instead of opioids, reasons for using canna-
bis instead of opioids, and perceived efficacy of cannabis com-
pared with opioids (opioids were better and cannabis and opioids 
were the same [reference group] vs cannabis was better than 
opioids). “No” was the reference category for binary outcomes.

Our primary analyses tested the association of race and eth-
nicity with each outcome and whether these associations 
remained statistically significant after controlling for age, sex, 
education, income, cancer center, and frequency of use. We con-
ducted stepwise logistic regressions with 3 steps for each out-
come. Step 1 tested the association of race. Step 2 added sex, age, 
income, education, and cancer center. Step 3 added frequency of 
cannabis use. To examine the impact on model fit after adding 
variables in each step, we used the Akaike information criteria. 
For all models, step 3 had the lowest Akaike information criteria 
indicating the best model fit and was chosen for main study find-
ings. See Supplementary Tables 2-8 (available online) for the full 
set of stepwise regression model findings.

Results
Patient characteristics
Table 1 shows participant characteristics by racial and ethnic 
group. Overall, 81.8% identified as White, 9.8% identified as 
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Black, and 8.4% identified as Hispanic or other race (ie, individu-
als who identified as Asian or two or more races); 58.8% of partic-
ipants identified as female, 35.3% were aged 65 years or older, 
85.0% had at least some college or technical school, and 67.0% 
had a household income of $50 000 or more. There were statisti-
cally significant differences across racial and ethnic groups for 
sex, age, education, income, and cancer center. Given the differ-
ences across cancer centers, we conducted a sensitivity analysis 
in which we ran each regression model with 1 site removed. The 
pattern of results remained consistent regardless of which data 
collection site was removed.

History of opioid use
Overall, 728 (59.7%) of 1220 participants reported ever using 
opioids for pain: White individuals (60.5%), Black individuals 
(50.4%), Hispanic individuals or other race (62.7%). There was a 
statistically significant effect of race and ethnicity, suggesting 
that Black patients were less likely to have ever used opioids 
compared with White patients (odds ratio [OR]¼0.66, 95% confi-
dence interval [CI] ¼ 0.45 to 0.97; P¼ .035; Supplemental Table 2, 
available online). However, after controlling for sex, age, income, 
education, cancer center, and average frequency of cannabis 
use since cancer treatment, the difference in history of opioid 
use by race was marginal. In step 3, age and frequency of 
cannabis use were statistically significant, suggesting that older 
patients and patients who used cannabis less frequently during 
their cancer treatment were less likely to have ever used opioids 
(Table 2).

Use of cannabis instead of opioids
Overall, 506 (43.4%) participants reported using cannabis instead 

of opioids to manage pain: 41.6% White, 46.2% Black, 57.9% 

Hispanic or other race. There was an initial effect of race and eth-

nicity, suggesting that patients who identified as Hispanic or 

other race were more likely to use cannabis instead of opioids for 

pain (OR¼1.93, 95% CI ¼ 1.26 to 2.96; P¼ .002; Supplementary 

Table 3, available online). However, in the step 3 model, only 

income and frequency of cannabis use remained statistically sig-

nificant, such that lower income and more frequent cannabis 

use during cancer treatment were associated with greater likeli-

hood of using cannabis instead of opioids for pain (Table 2).

Reasons for using cannabis instead of opioids
Among the 506 participants who reported using cannabis instead 

of opioids, 398 (78.7%) said the reason was because “cannabis is 

safer” (79.6% White, 70.4% Black, 80% Hispanic or other race), 

366 (72.3%) said the reason was because “cannabis is less 

addictive” (74.3% White, 53.7% Black, 76.4% Hispanic or other 

race), and 360 (71.1%) said the reason was because “cannabis has 

fewer side effects” (71.8% White, 63% Black, 74.5% Hispanic or 

other race). In the step 3 model, Black patients (vs White 

patients) were less likely to endorse “cannabis is less addictive” 

as a reason for using cannabis instead of opioids (Table 3). 

Similarly, patients with a high school education or less were less 

likely to say that “cannabis is less addictive” (vs those with some 

college or technical school). Those who used cannabis less 

Table 1. Participant characteristics

Characteristics

Race and ethnicity

White 
No. (%) 

(n¼998)

Black 
No. (%) 

(n¼119)

Hispanic or other race 
No. (%) 

(n¼103)

Total 
No. (%) 

(n¼1220)

Sex at birth�

Male 428 (42.9) 40 (33.6) 35 (34.0) 503 (41.2)
Female 570 (57.1) 79 (66.4) 68 (66.0) 717 (58.8)

Age older or younger than 65 years�

65 years and older 365 (36.6) 44 (37.0) 22 (21.4) 431 (35.3)
Education�

High school or less 118 (11.8) 34 (28.6) 24 (23.3) 176 (14.4)
Some college or technical school 285 (28.6) 50 (42.0) 33 (32.0) 368 (30.2)
College graduate 316 (31.7) 20 (16.8) 24 (23.3) 360 (29.5)
Postgraduate 279 (28.0) 15 (12.6) 22 (21.4) 316 (25.9)

Household income�

<$20 000 97 (9.7) 37 (31.1) 29 (28.2) 163 (13.4)
$20 000-$49 999 174 (17.4) 39 (32.8) 27 (26.2) 240 (19.7)
$50 000-$99 999 330 (33.1) 31 (26.1) 25 (24.3) 386 (31.6)
≥$100 000 397 (39.8) 12 (10.1) 22 (21.4) 431 (35.3)

Cancer center�

UPenn 266 (26.7) 39 (32.8) 23 (22.3) 328 (26.9)
RPCCC 242 (24.2) 10 (8.4) 18 (17.5) 270 (22.1)
SKCC 324 (32.5) 70 (58.8) 36 (35.0) 430 (35.2)
OHSU 166 (16.6) 0 (0.0) 26 (25.2) 192 (15.7)

Cancer typea

Gastrointestinal 127 (15.3) 21 (17.6) 16 (20.8) 164 (16.0)
Genitourinary 96 (11.5) 15 (12.6) 3 (3.9) 114 (11.1)
Hematological 154 (18.5) 18 (15.1) 10 (13.0) 182 (17.7)
Breast 159 (19.1) 24 (20.2) 21 (27.3) 204 (19.8)
Other 335 (40.3) 45 (37.8) 31 (40.3) 411 (40.0)

a One site did not collect data on cancer type, so the sample size for this analysis is n¼1028.OHSU ¼ Knight Cancer Institute at Oregon Health and Science 
University; RPCCC ¼ Roswell Park Comprehensive Cancer Center; SKCC ¼ Sidney Kimmel Cancer Center at Thomas Jefferson University; UPenn ¼ Abramson 
Cancer Center at the University of Pennsylvania.
� Difference across race P< .01.
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frequently following cancer treatment were less likely to endorse 
the statement “cannabis has fewer side effects.”

Among the 387 patients who had ever used opioids and used 
cannabis instead of opioids, 134 (34.6%) said it was because “I 
was able to lower my dose of opioids” (35.7% White, 25% Black, 
34.1% Hispanic or other race). Although income was the only 
statistically significant predictor such that higher income was 
associated with lower likelihood of using cannabis to reduce 
opioid dose, males (vs females) were slightly less likely to report 
using cannabis to reduce opioid dose (P¼ .05).

Perceived efficacy of cannabis vs opioids for pain
Of the 387 patients who ever used opioids and used cannabis 
instead of opioids, 183 (47.7%) reported that cannabis was better 
at managing pain than opioids: 44.8% White, 66.7% Black, 54.5% 
Hispanic or other race. The logistic regression model indicated 
that Black patients (vs White patients) were more likely to indi-
cate cannabis was better at managing pain (OR¼ 2.46, 95% CI ¼
1.12 to 5.43; P¼ .03; Supplementary Table 8, available online). In 
the step 3 model, race and ethnicity was no longer a statistically 
significant predictor (Table 2). In the final model, females and 
those with less education were more likely to report that canna-
bis was more effective at managing pain than opioids.

Discussion
This study sought to describe perceptions of cannabis compared 
with prescription opioid medications, their co-use, and substitu-
tion of opioids with cannabis to manage pain among a sample of 
persons who reported using cannabis since being diagnosed with 
cancer. We also evaluated whether these outcomes differed by 

race and ethnicity. Initial stepwise models suggested that Black 
patients were less likely to have ever used opioids and, among 
those who have used opioids, were more likely to indicate that 
cannabis was more effective at managing pain than opioids. 
However, race effects were no longer statistically significant after 
controlling for sex, age, income, education, cancer center, and 
frequency of cannabis use.

Many studies have shown that race and/or ethnicity are asso-
ciated with the likelihood of being prescribed opioids (25), types 
of opioids prescribed (26,29), and patients’ opioid use patterns 
(27,30–33). White patients are consistently more likely to be pre-
scribed opioids compared with non-Hispanic Black or Hispanic 
patients (25,34–37). Our data also suggest that compared with 
White patients, Black patients were less likely to report ever 
using opioids. Among those with prior opioid use, Black patients 
were also more likely to report that cannabis was more effective 
at managing pain than opioids, and patients who identified as 
Hispanic or another non-White race were more likely to substi-
tute cannabis instead of opioids to manage pain. Consistent with 
other reports that the effect of race may disappear when control-
ling for sociodemographic variables, such as education, income, 
and neighborhood level deprivation (38), our findings were not 
statistically significant after controlling for sex, age, income, edu-
cation, cancer center, and frequency of cannabis use. 
Nevertheless, the magnitude of effect indicates that—even after 
controlling for other factors—Black patients still had 30% lower 
odds of ever having used opioids, and almost a twofold increase 
in the odds of reporting cannabis was more efficacious than 
opioids.

A cursory explanation for these adjusted findings is that race 
is not an important contributor to our outcomes. However, 

Table 2. Logistic regressions controlling for sociodemographics, site, and frequency of cannabis use

Variable

Opioid use: never vs  
current and former 

Referent group ¼ never

Use of cannabis instead  
of opioids for pain, yes or no 

Referent group ¼ no

Perceived efficacy of cannabis  
vs opioids for paina 

Referent group ¼ opioids better  
than or same as cannabis

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Race and ethnicity (White ¼ referent group)
Black 0.70 (0.46 to 1.06) .09 1.06 (0.68 to 1.66) .79 1.85 (0.79 to 4.36) .16
Hispanic or other race 0.95 (0.61 to 1.47) .82 1.56 (0.97 to 2.51) .07 1.13 (0.57 to 2.24) .73

Cancer center (UPenn ¼ referent group)
RPCCC 0.76 (0.54 to 1.07) .11 1.39 (0.96 to 2.00) .08 1.15 (0.62 to 2.11) .66
SKCC 0.86 (0.63 to 1.16) .32 0.78 (0.56 to 1.08) .14 0.78 (0.43 to 1.40) .40
OHSU 1.76 (1.16 to 2.65) .01�� 1.37 (0.88 to 2.13) .17 1.28 (0.67 to 2.44) .46

Age (younger than 65 years ¼ referent group)
65 years and older 0.62 (0.48 to 0.80) <.01�� 0.61 (0.46 to 0.81) <.01�� 1.17 (0.70 to 1.94) .55

Sex at birth (male ¼ referent group)
Female 1.02 (0.80 to 1.31) .86 1.18 (0.90 to 1.54) .22 1.97 (1.24 to 3.11) <.01��

Education (high school or less ¼ referent group)
Some college or technical school 1.11 (0.75 to 1.62) .61 1.01 (0.67 to 1.52) .98 0.53 (0.26 to 1.08) .08
College graduate 1.16 (0.76 to 1.75) .44 0.92 (0.59 to 1.42) .69 0.30 (0.14 to 0.65) <.01��

Postgraduate 1.20 (0.78 to 1.84) .42 1.01 (0.64 to 1.61) .96 0.28 (0.13 to 0.63) <.01��

Household income (<$20 000¼ referent group)
$20 000-$49 999 1.16 (0.76 to 1.77) .49 0.72 (0.46 to 1.13) .16 1.24 (0.60 to 2.54) .56
$50 000-$99 999 1.13 (0.75 to 1.72) .56 0.79 (0.51 to 1.24) .30 0.96 (0.49 to 1.91) .91
≥$100 000 1.00 (0.65 to 1.55) .99 0.55 (0.35 to 0.89) .01� 0.99 (0.48 to 2.04) .98

Frequency of cannabis use during or after treatment 1.13 (1.04 to 1.22) <.01�� 1.58 (1.44 to 1.72) <.01�� 1.12 (0.94 to 1.33) .21
Intercept 1.00 (0.54 to 1.87) .99 0.19 (0.10 to 0.38) <.01�� 0.74 (0.22 to 2.53) .64
Sample size 1219 1167 384

a Only individuals who reported using opioids were included in this model. CI ¼ confidence interval; OHSU ¼ Knight Cancer Institute at Oregon Health and 
Science University; OR ¼ odds ratio; RPCCC ¼ Roswell Park Comprehensive Cancer Center; SKCC ¼ Sidney Kimmel Cancer Center at Thomas Jefferson University; 
UPenn ¼ Abramson Cancer Center at the University of Pennsylvania.
� P< .05, �� P < .01.
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disparities researchers have cautioned against this interpreta-
tion, as socioeconomic risk factors and disadvantages are dispro-
portionately distributed for Black individuals and other 
underserved groups because of structural and systemic barriers 
to accessing pain care (39). For example, we found that partici-
pants with a college degree or higher were less likely to report 
that cannabis was better at managing pain vs those with a high 
school degree or less. Nearly 60% of White patients in our sample 
had a college degree or higher compared with 30% of Black 
patients and 45% of Hispanic or other race patients. The overlap 
among race and other socioeconomic factors are a consequence 
of systemic and structural racism that contribute to health dis-
parities (40). Given common social determinants of health and 
their disproportionate distribution in persons of non-White race 
and ethnicity and socioeconomic disadvantage, it is important to 
disentangle these factors in understanding cancer pain and 
symptom outcomes (27,39).

Regarding reasons for substituting cannabis instead of 
opioids, Black patients were less likely to endorse that “cannabis 
is less addictive”—even after controlling for other factors. 
Patterns were similar for “cannabis is safer,” “cannabis has fewer 
side effects,” and “I was able to lower my dose of opioids.” 
Although these findings were not statistically significant, there 
was a 40%-50% reduction in the odds of endorsing those reasons 
for using cannabis. We also found that Black patients were 
equally likely to use cannabis instead of opioids compared with 
White patients. Studies have found greater perceived risk associ-
ated with cannabis use among individuals identifying Black or 
Hispanic race compared with White individuals (41). However, 
much of this work has been done in large epidemiological 

samples or adolescents, not patients with cancer (41,42). Future 
research should evaluate why Black patients with cancer substi-
tute cannabis instead of opioids and understand differences in 
clinical outcomes.

Our results contribute to a growing empirical base examining 
the extent to which cannabis use may lead to decreased use of 
prescription opioids. Some prospective research conducted 
among patients with chronic noncancer pain has found that new 
use of medical cannabis is associated with clinically significant 
decreases in the use of prescription opioid medications (43,44). 
However, the extent to which these findings translate to patients 
with cancer is unclear. Survey data suggest interest in cannabis 
use for pain and as an opioid sparing agent, at least among 
patients with cancer-related pain (45,46). Additional research is 
needed to understand the safety and effectiveness of these usage 
patterns.

Several limitations warrant mention. First, we combined data 
across 4 cancer centers in 3 states, each of which had different 
cannabis-related laws. Our sensitivity analysis suggested that 
this did not substantially impact our findings. Second, previous 
studies have found differences in cannabis risk perceptions 
between Black men and Black women (41). Our sample was pre-
dominantly White individuals, limiting our ability to examine 
interactions with sex. Additionally, only a small number of 
patients identified as Hispanic, and we were unable to evaluate 
this group separately. Last, this was a cross-sectional survey rely-
ing on self-reported cannabis and opioid use, and the time 
frames for cannabis and opioid use questions differed. 
Specifically, cannabis use referred to anytime since cancer diag-
nosis, whereas the opioid use outcome combined individuals 

Table 3. Logistic regression results for self-reported reasons for using cannabis instead of opioids (n¼ 506)

Variable

Cannabis is safer
Cannabis is  

less addictive
Cannabis has fewer  

side effects
I was able to lower my  

dose of opioidsa

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Race and ethnicity  
(White ¼ referent group)
Black 0.51 (0.25 to 1.02) .06 0.37 (0.19 to 0.70) <.01 0.59 (0.31 to 1.13) .11 0.46 (0.19 to 1.15) .10
Hispanic or other race 0.96 (0.46 to 2.02) .92 0.95 (0.47 to 1.91) .88 1.01 (0.51 to 2.01) .97 0.60 (0.28 to 1.27) .18

Cancer center  
(UPenn ¼ referent group)
RPCCC 0.95 (0.52 to 1.75) .87 0.84 (0.48 to 1.47) .55 0.58 (0.34 to 1.01) .06 0.79 (0.41 to 1.52) .48
SKCC 1.18 (0.64 to 2.15) .59 1.31 (0.75 to 2.27) .34 0.91 (0.53 to 1.58) .74 0.89 (0.48 to 1.66) .72
OHSU 0.65 (0.32 to 1.30) .23 1.16 (0.58 to 2.32) .69 0.98 (0.49 to 1.97) .95 1.77 (0.91 to 3.46) .09

Age (younger than 65 years¼
referent group)
65 years and older 0.75 (0.45 to 1.23) .25 0.67 (0.42 to 1.08) .10 0.81 (0.51 to 1.29) .38 1.33 (0.79 to 2.25) .29

Sex at birth (male ¼ referent group)
Female 0.85 (0.53 to 1.34) .48 0.75 (0.49 to 1.15) .10 0.82 (0.54 to 1.26) .37 1.60 (0.99 to 2.58) .05

Education (high school or less ¼
referent group)
Some college or technical school 0.90 (0.46 to 1.73) .75 1.99 (1.10 to 3.61) .02 1.24 (0.70 to 2.22) .46 1.49 (0.72 to 3.08) .29
College graduate 0.77 (0.37 to 1.62) .49 1.25 (0.65 to 2.42) .50 1.50 (0.77 to 2.91) .24 1.37 (0.61 to 3.06) .44
Postgraduate 0.92 (0.42 to 2.02) .84 1.22 (0.62 to 2.42) .57 1.31 (0.66 to 2.60) .44 1.50 (0.65 to 3.47) .34

Household income (<$20 000¼
referent group)
$20 000-$49 999 0.75 (0.36 to 1.56) .45 0.60 (0.31 to 1.18) .14 1.05 (0.54 to 2.06) .88 1.51 (0.74 to 3.07) .26
$50 000-$99 999 0.70 (0.34 to 1.43) .33 0.72 (0.37 to 1.41) .34 0.66 (0.35 to 1.25) .20 0.47 (0.23 to 0.96) .04
≥$100 000 0.92 (0.42 to 2.00) .83 0.99 (0.48 to 2.06) .98 0.93 (0.46 to 1.86) .83 0.43 (0.20 to 0.92) .03

Frequency of cannabis use  
during or after treatment

1.00 (0.84 to 1.18) .96 1.10 (0.94 to 1.28) .24 1.24 (1.07 to 1.44) <.01 1.02 (0.85 to 1.22) .84

Intercept 7.17 (2.1 to 24.5) <.01 2.28 (0.76 to 6.81) .14 1.36 (0.47 to 3.95) .57 0.39 (0.11 to 1.41) .15
Sample size 506 506 506 387

a Only individuals who reported using opioids were included in this model. Bold values are P< .05. CI ¼ confidence interval; OHSU ¼ Knight Cancer Institute at 
Oregon Health and Science University; OR ¼ odds ratio; RPCCC ¼ Roswell Park Comprehensive Cancer Center; SKCC ¼ Sidney Kimmel Cancer Center at Thomas 
Jefferson University; UPenn ¼ Abramson Cancer Center at the University of Pennsylvania.
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reporting current, recent, and lifetime use. Moreover, our sample 

size precluded evaluating differences between individuals who 

reported current and former opioid use. Although opioid-related 

questions referred to pain (not specifically cancer pain), ques-

tions regarding substitution were specific to individuals who 

used cannabis since their cancer diagnosis. Future studies should 

focus on longitudinal, prospective associations between cannabis 

and opioid use among patients with cancer.
In this multisite, multistate survey, we evaluated opioid and 

cannabis co-use, substitution, and perception of opioids and can-

nabis among patients who reported using cannabis since their 

cancer diagnosis. Although we found descriptive evidence for dif-

ferences across race and ethnicity, findings for lifetime prescrip-

tion opioid use, cannabis substitution for opioids, and perceived 

efficacy of cannabis vs opioids were no longer statistically signifi-

cant when controlling for sociodemographics. We propose that 

this may reflect broader systemic factors that result in overlap 

between race and social determinants of health, including educa-

tion and income, and future research should attempt to disen-

tangle these factors (39,47,48). We also found that Black patients 

were less likely to endorse the reasons provided for substituting 

cannabis for opioids. Because our survey did not include an 

open-ended option, future work should identify reasons for sub-

stitution that may be more relevant to Black patients. 

Understanding the patterns and reasons for co-use and substitu-

tion and perceptions of opioids and cannabis will be critical to 

identify and mitigate disparities in cancer pain and symptom 

outcomes.
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