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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 (n=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] =0.66; P =.035) and more likely to report that cannabis was more effective than opioids (OR =2.46; P =.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 1in 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 6years 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 1-5years. 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,
n=328; Thomas Jefferson University Sidney Kimmel Cancer
Center, n=430; Oregon Health & Science University, n=192;
Roswell Park Comprehensive Cancer Center, n=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 = only tried it once
or twice; 2 =once a month or less; 3=a few times a month; 4=a
few times a week; 5 = once a day or almost every day; 6 = more
than once a day).

Opioid use

Each center included items asking about history of prescription
opioid use (never, discontinued use more than 3months ago, dis-
continued use in the past 3months, 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 [ 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 (n=1220). For
each racial and ethnic group, x° 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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Race and ethnicity

White Black Hispanic or other race Total
No. (%) No. (%) No. (%) No. (%)

Characteristics (n=998) (n=119) (n=103) (n=1220)
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*

<$20000 97 (9.7) 37 (31.1) 29 (28.2) 163 (13.4)

$20000-$49 999 174 (17.4) 39 (32.8) 27 (26.2) 240 (19.7)

$50000-$99 999 330 (33.1) 31(26.1) 25(24.3) 386 (31.6)

>$100000 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 type®

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 n=1028.OHSU = Knight Cancer Institute at Oregon Health and Science

University; RPCCC = Roswell Park Comprehensive Cancer Center; SKCC = Sidney Kimmel Cancer Center at Thomas Jefferson University; UPenn = Abramson

Cancer Center at the University of Pennsylvania.
*  Difference across race P < .01.

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 $50000 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] =0.66, 95% confi-
dence interval [CI] = 0.45 to 0.97; P=.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 (OR=1.93, 95% CI = 1.26 to 2.96; P=.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
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Table 2. Logistic regressions controlling for sociodemographics, site, and frequency of cannabis use

Opioid use: never vs
current and former
Referent group = never

Use of cannabis instead

of opioids for pain, yes or no

Referent group = no

Perceived efficacy of cannabis

vs opioids for pain®

Referent group = opioids better

than or same as cannabis

Variable OR (95% ClI) P OR (95% ClI) P OR (95% ClI) P
Race and ethnicity (White = referent group)
Black 070 (046t01.06) .09  1.06(0.68t01.66) .79 1.85 (0.79 to 4.36) 16
Hispanic or other race 0.95(0.61t01.47) .82 1.56 (0.97 to 2.51) .07 1.13 (0.57 to 2.24) 73
Cancer center (UPenn = referent group)
RPCCC 0.76 (0.54t01.07) 11  1.39(0.96t02.00) .08 1.15 (0.62 t0 2.11) 66
SKCC 0.86 (0.63t01.16) .32  0.78(0.56t01.08) .14 0.78 (0.43 to 1.40) 40
OHSU 1.76 (1.16 10 2.65) .01%** 1.37(0.88t02.13) .17 1.28 (0.67 to 2.44) 46
Age (younger than 65 years = referent group)
65 years and older 0.62 (0.48t0 0.80) <.01** 0.61(0.46t00.81) <.01%¥*  1.17 (0.70 to 1.94) 55

Sex at birth (male = referent group)

Female 1.02 (0.80 to 1.31)

Education (high school or less = referent group)

86  118(0.90to1.54) .22 1.97 (1.24t03.11)  <.01%*

Some college or technical school
College graduate

Postgraduate

Household income (<$20 000 = referent group)

$20000-$49 999
$50000-$99 999
>$100 000

Frequency of cannabis use during or after treatment

Intercept
Sample size

a

1.11(0.75 to 1.62)
1.16 (0.76 to 1.75)
1.20 (0.78 to 1.84)

1.16 (0.76 to 1.77)
1.13 (0.75 t0 1.72)
1.00 (0.65 to 1.55)
1.13 (1.04 to 1.22)
1.00 (0.54 to 1.87)
1219

61 1.01(0.67t0152) 98 0.53 (0.26 to 1.08) 08
44 092(059t01.42) 69 0.30 (0.14t0 0.65)  <.01%*
42 101(064t0161) 96 0.28(0.13t00.63)  <.01%*
49 072(046t01.13) .16 1.24 (0.60 to 2.54) 56
56 079(051t01.24) 30 0.96 (0.49 to 1.91) 91
99 055(0.35t00.89)  .01*  0.99(0.48 to 2.04) 98
<01¥ 158(144t0172) <.O01%  1.12(0.94to 1.33) 21
99 019(0.10t00.38) <.01**  0.74(0.22t0 2.53) 64

1167

384

Only individuals who reported using opioids were included in this model. CI = confidence interval; OHSU = Knight Cancer Institute at Oregon Health and

Science University; OR = odds ratio; RPCCC = Roswell Park Comprehensive Cancer Center; SKCC = Sidney Kimmel Cancer Center at Thomas Jefferson University;

UPenn = Abramson Cancer Center at the University of Pennsylvania.
* P<.05 ** P<.0L

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 (P =.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 (OR=2.46, 95% CI =
1.12 to 5.43; P=.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,
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Cannabis is safer

Cannabis is
less addictive

Cannabis has fewer

side effects

I was able to lower my

dose of opioids®

Variable OR (95% ClI) P OR (95% CI) P OR (95% ClI) P OR (95% ClI) P
Race and ethnicity

(White = referent group)

Black 0.51(0.25t01.02) .06 0.37(0.19t00.70) <.01 0.59(0.31to1.13) .11 046(0.19to1.15) .10

Hispanic or other race 096 (0.46t02.02) 92 095(047t01.91) .88 1.01(0.51t02.01) .97 0.60(0.28t01.27) .18
Cancer center

(UPenn = referent group)

RPCCC 095(0.52t01.75) .87 084(048t0o147) 55 058(0.34t01.01) .06 0.79(0.41to152) .48

SKCC 118 (0.64t02.15) 59 1.31(0.75t02.27) 34 091(0.53t01.58) .74 0.89(0.48t01.66) .72

OHSU 0.65(0.32t01.30) .23 1.16(0.58t02.32) .69 0.98(0.49t01.97) .95 1.77(0.91t03.46) .09
Age (younger than 65 years =

referent group)

65 years and older 0.75(0.45t01.23) .25 0.67(0.42t01.08) .10 0.81(0.51t01.29) .38 1.33(0.79t02.25) .29
Sex at birth (male = referent group)

Female 0.85(0.53t01.34) 48 075(049to1.15) .10 0.82(0.54t01.26) .37 1.60(0.99t02.58) .05
Education (high school or less =

referent group)

Some college or technical school 0.90 (0.46t01.73) .75 1.99(1.10t03.61) .02 1.24(0.70t02.22) .46 149(0.72t03.08) .29

College graduate 0.77(0.37t0o1.62) .49 1.25(0.65t02.42) .50 1.50(0.77t02.91) .24 1.37(0.61t03.06) .44

Postgraduate 092(0421t02.02) .84 122(0.62t0242) 57 1.31(0.66t02.60) .44 1.50(0.65t03.47) .34
Household income (<$20000 =

referent group)

$20000-$49 999 0.75(0.36to 1.56) .45 0.60(0.31t01.18) .14 1.05(0.54t02.06) .88 1.51(0.74t03.07) .26

$50000-$99 999 0.70(0.34to 1.43) .33 0.72(0.37to1.41) .34 0.66(0.35t01.25) .20 0.47(0.23t00.96) .04

>$100000 0.92(042t02.00) .83 0.99(0.48t02.06) .98 0.93(0.46t01.86) .83 0.43(0.20t00.92) .03
Frequency of cannabis use 1.00(0.84t01.18) .96 1.10(0.94t01.28) .24 1.24(1.07to1.44) <.01 1.02(0.85t01.22) .84

during or after treatment
Intercept 717 (2.1t0245) <.01 2.28(0.76t06.81) .14 1.36(0.47t03.95) 57 0.39(0.11to1.41) .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 = confidence interval; OHSU = Knight Cancer Institute at

Oregon Health and Science University; OR = odds ratio; RPCCC = Roswell Park Comprehensive Cancer Center; SKCC = Sidney Kimmel Cancer Center at Thomas

Jetferson University; UPenn = Abramson Cancer Center at the University of Pennsylvania.

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
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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.

Data availability

The authors follow the FAIR principles (Findability, Accessibility,
Interoperability, Reproducibility) for data access. Data included
in this publication are from four study sites. Data files, codebooks
and analysis code will be shared with requests and Institutional
Data Use Agreements through the University of Pennsylvania,
Oregon Health & Science University, Thomas Jefferson University
and Roswell Park Comprehensive Cancer Center. Requests
should be sent to Drs. Ashare and Meghani (rlashare@buffalo.
edu and salimahm@nursing.upenn.edu). Data will be provided
through digital, secure data transfer within one month following
the request, given no delays in executing data use agreements.

Author contributions

Rebecca Ashare, PhD (Conceptualization; Formal analysis;
Funding acquisition; Methodology; Writing—original draft;
Writing—review &  editing), = Brooke = Worster, =MD
(Conceptualization; Funding acquisition; Methodology; Writing—
original draft; Writing—review & editing), Shannon M. Nugent,
PhD (Conceptualization; Funding acquisition; Methodology;
Writing—original draft; Writing—review & editing), Danielle M.
Smith, PhD  (Conceptualization;  Funding  acquisition;
Methodology; Writing—original draft; Writing—review & editing),
Benjamin J. Morasco, PhD (Funding acquisition; Writing—review
& editing), Amy E Leader, PhD (Funding acquisition; Writing—
review & editing), Amy A. Case, MD (Funding acquisition;
Writing—review & editing), and Salimah H. Meghani, PhD
(Conceptualization; Funding acquisition; Methodology; Writing—
original draft; Writing—review & editing).

Funding

This work was funded by three P30 Supplements from the
National Cancer Institute at the National Institutes of Health
(P30-CA016520-44S7; P30-CA056036-21S3; P30-CA069533-2257).
The funder did not play a role in the design of the study; the col-
lection, analysis, and interpretation of the data; the writing of the
manuscript; and the decision to submit the manuscript for publi-
cation. Additional funding support was provided by the
Department of Health Behavior at Roswell Park.

Monograph sponsorship

This article appears as part of the monograph “Cannabis Use
Among Cancer Survivors,” sponsored by the National Cancer
Institute.

Conflicts of interest

RLA has received funding from Novo Nordisk, Inc, for an
investigator-initiated study unrelated to the current paper. The
other authors report no conflicts of interest.

Acknowledgments

Recent work in several fields of science has identified a bias in
citation practices such that papers from women and other minor-
ity scholars are undercited relative to the number of such papers
in the field (49-57). Here, we sought to proactively consider choos-
ing references that reflect the diversity of the field in thought,
form of contribution, gender, race, ethnicity, and other factors.
First, we obtained the predicted gender of the first and last author
of each reference by using databases that store the probability of
a first name being carried by a woman (50,58). By this measure
and excluding self-citations to the first and last authors of our
current paper, our references contain 34.29% woman(first)/
woman(last), 17.14% man/woman, 28.57% woman/man, and
20.0% man/man. This method is limited in that 1) names, pro-
nouns, and social media profiles used to construct the databases
may not, in every case, be indicative of gender identity, and 2) it
cannot account for intersex, nonbinary, or transgender people.
Second, we obtained predicted racial and ethnic category of the
first and last author of each reference by databases that store the
probability of a first and last name being carried by an author of
color (59,60). By this measure (and excluding self-citations), our
references contain 9.9% author of color (first)/author of color
(last), 17.99% White author/author of color, 24.04% author of
color/White author, and 48.08% White author/White author. This
method is limited in that 1) names and Florida voter data to make
the predictions may not be indicative of racial and ethnic identity,
and 2) it cannot account for indigenous and mixed-race authors,
or those who may face differential biases because of the ambigu-
ous racialization or ethnicization of their names. Citations listed
in the statement above were not included in this analysis. We
look forward to future work that could help us better understand
how to support equitable practices in science.

References

1. Bar-Lev Schleider L, Mechoulam R, Lederman V, et al
Prospective analysis of safety and efficacy of medical cannabis
in large unselected population of patients with cancer. Eur J
Intern Med 2018;49:37-43.

G20Z UoJeIN 0} U0 1sanb Aq 98182/ //192/99/¥20/l0Ie/0uoWIoul/wod dno olwspese//:sd)y wolj papeojumoq



10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Pergam SA, Woodfield MC, Lee CM, et al. Cannabis use among
patients at a comprehensive cancer center in a state with legalized
medicinal and recreational use. Cancer. 2017;123(22):4488-4497.
Shin S, Mitchell C, Mannion K, Smolyn J, Meghani SH. An inte-
grated review of cannabis and cannabinoids in adult oncologic
pain management. Pain Manag Nurs. 2019;20(3):185-191.
Tringale KR, Huynh-Le MP, Salans M, Marshall DC, Shi Y,
Hattangadi-Gluth JA. The role of cancer in marijuana and pre-
scription opioid use in the United States: a population-based
analysis from 2005 to 2014. Cancer. 2019;125(13):2242-2251.
Donovan KA, Dolan A, Lubrano di Ciccone BB, et al. Cannabis con-
sumption in young adults with cancer: descriptive study [pub-
lished online ahead of print July 4, 2022]. BMJ Support Palliat Care.
2022;bmjspcare-2021-003353. doi:10.1136/bmjspcare-2021-003353
Cousins MM, Mayo C, Devasia T, et al. Cannabis use in patients
seen in an academic radiation oncology department. Pract
Radiat Oncol. 2023;13(2):112-121.

Tofthagen C, Perlman A, Advani P, et al. Medical Marijuana use
for cancer-related symptoms among Floridians: a descriptive
study. ] Palliat Med. 2022;25(10):1563-1570.

Raghunathan NJ, Brens J, Vemuri S, Li QS, Mao JJ, Korenstein D.
In the weeds: a retrospective study of patient interest in and
experience with cannabis at a cancer center. Support Care
Cancer. 2022;30(9):7491-7497.

Hawley P, Gobbo M. Cannabis use in cancer: a survey of the
current state at BC cancer before recreational legalization in
Canada. Curr Oncol. 2019;26(4):e425-e32.

Martell K, Fairchild A, LeGerrier B, et al. Rates of cannabis use in
patients with cancer. Curr Oncol 2018;25(3):219-225.

American Cancer Society. Cancer Facts & Figures 2022. Atlanta:
American Cancer Society; 2022.

Snijders RAH, Brom L, Theunissen M, van den Beuken-van
Everdingen MH]J. Update on prevalence of pain in patients with
cancer 2022: a systematic literature review and meta-analysis.
Cancers (Basel). 2023;15(3):591.

Dowell D, Ragan KR, Jones CM, Baldwin GT, Chou R. CDC guide-
line for prescribing opioids for chronic pain — United States.
MMWR Recomm Rep. 2022;71(3):1-95.

ChenY, Spillane S, Shiels MS, et al. Trends in opioid use among
cancer patients in the United States: 2013-2018. JNCI Cancer
Spectr. 2021;6(1):pkab095. doi:10.1093/jncics/pkab095.

Kriplani A, Lavery JA, Mishra A, et al. Trends in chronic opioid
therapy among survivors of head and neck cancer. Head Neck.
2021;43(1):223-228.

Salz T, Lavery JA, Lipitz-Snyderman AN, et al. Trends in opioid
use among older survivors of colorectal, lung, and breast can-
cers. J Clin Oncol. 2019;37(12):1001-1011.

Jones KF, Fu MR, Merlin JS, et al. Exploring factors associated
with long-term opioid therapy in cancer survivors: an integra-
tive review. J Pain Symptom Manage. 2021;61(2):395-415.

Chou R, Turner JA, Devine EB, et al. The effectiveness and risks
of long-term opioid therapy for chronic pain: a systematic
review for a National Institutes of Health Pathways to
Prevention Workshop. Ann Intern Med. 2015;162(4):276-286.

Nijs J, Roose E, Lahousse A, et al. Pain and opioid use in cancer
survivors: a practical guide to account for perceived injustice.
Pain Physician. 2021;24(5):309-317.

Brown JH, Torres HP, Maddi RD, et al. Cancer patients’ perceived
difficulties filling opioid prescriptions after receiving outpatient
supportive care. J Pain Symptom Manage. 2020;60(5):915-922.
Jefferson K, Quest T, Yeager KA. Factors associated with black
cancer patients’ ability to obtain their opioid prescriptions at
the pharmacy. J Palliat Med. 2019;22(9):1143-1148.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

R.L. Ashareetal. | 273

Pezalla EJ, Rosen D, Erensen JG, Haddox JD, Mayne TJ. Secular
trends in opioid prescribing in the USA. J Pain Res. 2017;10:
383-387.

Enzinger AC, Ghosh K, Keating NL, Cutler DM, Landrum MB,
Wright AA. US trends in opioid access among patients with poor
prognosis cancer near the end-of-life. J Clin Oncol. 2021;39(26):
2948-2958.

Zhu W, Chernew ME, Sherry TB, Maestas N. Initial opioid pre-
scriptions among U.S. commercially insured patients, 2012-
2017. N Engl] Med. 2019;380(11):1043-1052.

Meghani SH, Byun E, Gallagher RM. Time to take stock: a meta-
analysis and systematic review of analgesic treatment dispar-
ities for pain in the United States. Pain Med. 2012;13(2):150-174.
Meghani SH, Kang Y, Chittams J, McMenamin E, Mao JJ, Fudin J.
African Americans with cancer pain are more likely to receive
an analgesic with toxic metabolite despite clinical risks: a medi-
ation analysis study. J Clin Oncol. 2014;32(25):2773-2779.
Meghani SH, Thompson AM, Chittams J, Bruner DW, Riegel B.
Adherence to analgesics for cancer pain: a comparative study
of African Americans and whites using an electronic
monitoring device. ] Pain. 2015;16(9):825-835.
National Institutes of Health. Clinical
Epidemiology. https://epi.grants.cancer.gov/clinical/#initiatives.
Accessed May 27, 2023.

Meghani SH, Rosa WE, Chittams J, Vallerand AH, Bao T, Mao JJ.
Both race and insurance type independently predict the selec-

and Translational

tion of oral opioids prescribed to cancer outpatients. Pain Manag
Nurs. 2020;21(1):65-71.

Yeager KA, Williams B, Bai]J, et al. Factors related to adherence
to opioids in black patients with cancer pain. J Pain Symptom
Manage 2019;57(1):28-36.

Meghani SH, Knafl GJ. Salient concerns in using analgesia for
cancer pain among outpatients: a cluster analysis study. World J
Clin Oncol. 2017;8(1):75-85.

Rosa WE, Riegel B, Ulrich CM, Chittams J, Quinn R, Meghani SH.
The association between analgesic treatment beliefs and elec-
tronically monitored adherence for cancer pain. Oncol Nurs
Forum. 2021;48(1):45-58.

Meghani SH, Knafl GJ. Patterns of analgesic adherence predict
health care utilization among outpatients with cancer pain.
Patient Prefer Adherence. 2016;10:81-98.

Singhal A, Tien YY, Hsia RY. Racial-ethnic disparities in opioid
prescriptions at emergency department visits for conditions
commonly associated with prescription drug abuse. PLoS One.
2016;11(8):e0159224.

Lee P, Le Saux M, Siegel R, et al. Racial and ethnic disparities in
the management of acute pain in US emergency departments:
meta-analysis and systematic review. Am J Emerg Med 2019;37
(9):1770-1777.

Ly DP. Racial and ethnic disparities in the evaluation and man-
agement of pain in the outpatient setting, 2006-2015. Pain Med.
2019;20(2):223-232.

Pletcher MJ, Kertesz SG, Kohn MA, Gonzales R. Trends in opioid
prescribing by race/ethnicity for patients seeking care in US
emergency departments. JAMA. 2008;299(1):70-78.

Joynt M, Train MK, Robbins BW, Halterman JS, Caiola E, Fortuna
RJ. The impact of neighborhood socioeconomic status and race on
the prescribing of opioids in emergency departments throughout
the United States. ] Gen Intern Med. 2013;28(12):1604-1610.

Meghani SH, Chittams J. Controlling for Socioeconomic Status
in Pain Disparities Research: All-Else-Equal Analysis When “All
Else” Is Not Equal. Pain Med. 2015;16(12):2222-2225.

G20Z UoJeIN 0} U0 1sanb Aq 98182/ //192/99/¥20/l0Ie/0uoWIoul/wod dno olwspese//:sd)y wolj papeojumoq


https://doi.org/10.1136/bmjspcare-2021-003353
https://doi.org/10.1093/jncics/pkab095
https://epi.grants.cancer.gov/clinical/#initiatives

274 | Journal of the National Cancer Institute Monographs, 2024, Vol. 2024, No. 66

40.

41.

42.

43.

44.

45.

46.

47.

48.

Braveman PA, Arkin E, Proctor D, Kauh T, Holm N. Systemic and
structural racism: definitions, examples, health damages, and
approaches to dismantling. Health Aff (Millwood). 2022;41(2):
171-178.

Pacek LR, Mauro PM, Martins SS. Perceived risk of regular cannabis
use in the United States from 2002 to 2012: differences by sex, age,
and race/ethnicity. Drug Alcohol Depend. 2015;149:232-244.

Parker MA, Anthony JC. Population-level predictions from can-
nabis risk perceptions to active cannabis use prevalence in the
United States, 1991-2014. Addict Behav. 2018;82:101-104.

Lucas P, Boyd S, Milloy MJ, Walsh Z. Cannabis significantly
reduces the use of prescription opioids and improves quality of
life in authorized patients: results of a large prospective study.
Pain Med. 2021;22(3):727-739.

Nguyen T, Li Y, Greene D, Stancliff S, Quackenbush N. Changes
in prescribed opioid dosages among patients receiving medical
cannabis for chronic pain, New York State, 2017-2019. JAMA
Netw Open. 2023;6(1):€2254573.

McTaggart-Cowan H, Bentley C, Raymakers A, Metcalfe R,
Hawley P, Peacock S. Understanding cancer survivors’
reasons to medicate with cannabis: a qualitative study based
on the theory of planned behavior. Cancer Med. 2021;10(1):
396-404.

Macari DM, Gbadamosi B, Jaiyesimi I, Gaikazian S. Medical can-
nabis in cancer patients: a survey of a community hematology
oncology population. AmJ Clin Oncol. 2020;43(9):636-639.

Janevic MR, Mathur VA, Booker SQ, et al. Making pain research
more inclusive: why and how. J Pain. 2022;23(5):707-728.
Hardeman RR, Homan PA, Chantarat T, Davis BA, Brown TH.
Improving the measurement of structural racism to achieve
antiracist health policy. Health Aff (Millwood). 2022;41(2):
179-186.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Bertolero MA, Dworkin JD, David SU, et al. Racial and ethnic
imbalance in neuroscience reference lists and intersections
with gender. BioRxiv. 2020.

Dworkin JD, Linn KA, Teich EG, Zurn P, Shinohara RT, Bassett
DS. The extent and drivers of gender imbalance in neuroscience
reference lists. Nat Neurosci. 2020;23(8):918-926.

Mitchell SM, Lange S, Brus H. Gendered citation patterns in inter-
national relations journals. Int Stud Perspect. 2013;14(4):485-492.
Maliniak D, Powers R, Walter BF. The gender citation gap in
international relations. Int Org. 2013;67(4):889-922.

Caplar N, Tacchella S, Birrer S. Quantitative evaluation of gen-
der bias in astronomical publications from citation counts. Nat
Astron. 2017;1(6):0141.

Dion ML, Sumner JL, Mitchell SM. Gendered citation patterns
across political science and social science methodology fields.
Polit Anal. 2018;26(3):312-327.

Wang X, Dworkin JD, Zhou D, et al. Gendered citation practices
in the field of communication. Ann Int Commun Assoc. 2021;45
(2):134-153.

Chatterjee P, Werner RM. Gender disparity in citations in high-
impact journal articles. JAMA Netw Open. 2021;4(7):e2114509-e.
Fulvio JM, Akinnola I, Postle BR. Gender (im)balance in citation
practices in cognitive neuroscience. ] Cogn Neurosci. 2021;33(1):
3-7.

Zhou D, Bertolero MA, Stiso J, et al. dalejn/cleanBib: V 1.1.1.
1.1.2 ed. Zenodo; 2022.

Ambekar A, Ward C, Mohammed J, Male S, Skiena S. Name-
ethnicity classification from open sources. In: Proceedings of the
15th ACM SIGKDD International Conference on Knowledge Discovery
and Data Mining. Paris, France: Association for Computing
Machinery; 2009:49-58.

Sood G, Laohaprapanon S. Predicting race and ethnicity from
the sequence of characters in a name. arXiv: Applications. 2018.

© The Author(s) 2024. Published by Oxford University Press. All rights reserved. For permissions, please email: journals.permissions@oup.com

Journal of the National Cancer Institute Monographs, 2024, 2024, 267-274

https://doi.org/10.1093/jncimonographs/lgad027
Monograph

G20Z UoJeIN 0} U0 1sanb Aq 98182/ //192/99/¥20/l0Ie/0uoWIoul/wod dno olwspese//:sd)y wolj papeojumoq



	Active Content List
	Methods
	Results
	Discussion
	Data availability
	Author contributions
	Funding
	Monograph sponsorship
	Conflicts of interest
	Acknowledgments
	References


