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Abstract

Background: The legal climate for cannabis use has dramatically changed with an increasing number of states passing legislation
legalizing access for medical and recreational use. Among cancer patients, cannabis is often used to ameliorate adverse effects of
cancer treatment. Data are limited on the extent and type of use among cancer patients during treatment and the perceived benefits
and harms. This multicenter survey was conducted to assess the use of cannabis among cancer patients residing in states with var-
ied legal access to cannabis.

Methods: A total of 12 NCI-Designated Cancer Centers, across states with varied cannabis-access legal status, conducted surveys
with a core questionnaire to assess cannabis use among recently diagnosed cancer patients. Data were collected between September
2021 and August 2023 and pooled across 12 cancer centers. Frequencies and 95% confidence intervals for core survey measures were
calculated, and weighted estimates are presented for the 10 sites that drew probability samples.

Results: Overall reported cannabis use since cancer diagnosis among survey respondents was 32.9% (weighted), which varied slightly
by state legalization status. The most common perceived benefits of use were for pain, sleep, stress and anxiety, and treatment side
effects. Reported perceived risks were less common and included inability to drive, difficulty concentrating, lung damage, addiction,
and impact on employment. A majority reported feeling comfortable speaking to health-care providers though, overall, only 21.5%
reported having done so. Among those who used cannabis since diagnosis, the most common modes were eating in food, smoking,
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and pills or tinctures, and the most common reasons were for sleep disturbance, followed by pain and stress and anxiety with 60%-

68% reporting improved symptoms with use.

Conclusion: This geographically diverse survey demonstrates that patients use cannabis regardless of its legal status. Addressing
knowledge gaps concerning benefits and harms of cannabis use during cancer treatment is critical to enhance patient-provider com-

munication.

Evidence of cannabis use, including for medicinal purposes,
comes from archaeological evidence and early written records
dating as early as 1500 BCE (1). In the late 19th century, the Lancet
published an article by J. Russel Reynolds, describing the use of
“cannabis indica,” noting, in his experience, effectiveness in
treating “senile insomnia,” dysmenorrhea, and some types of
painful neuropathy (1,2). These early reports also highlighted the
challenges of dosing and limiting the toxic side effects, including
dysphoria, that remain relevant today. The legal climate around
cannabis use changed in the 1900s and, because of strict control
along with its classification as a schedule I drug in the United
States (ie, drugs, substances, or chemicals with no currently
accepted medical use and high potential for abuse) (3), research
into potential medicinal application of cannabis and its potential
benefits and harms was severely restricted.

The legal landscape for cannabis and cannabinoids use has dra-
matically changed over the past decade (4). Although cannabis
remains classified as a schedule I drug, as of November 8, 2023, a
total of 39 states and the District of Columbia have passed legisla-
tion for the legal use of cannabis for medical conditions, and 24
states and the District of Columbia have fully legalized cannabis
for medical and adult nonmedical use (5,6). One common use of
medical cannabis has been to manage chemotherapy-related
symptoms such as nausea and vomiting. Recognizing the benefit
of cannabis for chemotherapy-associated nausea and vomiting,
the drug Marinol (dronabinol), a synthetic cannabinoid, was devel-
oped and approved by the US Food and Drug Administration in
1985 (7) and classified as a schedule II drug, which must be pre-
scribed by a health-care provider. With state legalization of canna-
bis, a wide variety of cannabis products, with varying potency,
cannabinoid constituents and ratios, and methods of delivery are
more readily available to consumers, including cancer patients.

Cancer patients use cannabis and cannabinoids during treat-
ment for a variety of symptoms beyond nausea, including pain,
sleep disturbance, and anxiety (8-13). Several surveys estimate that
one-quarter of cancer patients use cannabis and cannabinoids for
symptom management during their treatment (8-11,13,14). Given
the rapidly changing availability of a wide variety of products and
modes of delivery, there remains a significant gap in knowledge
about the extent and type of use among cancer patients during
treatment and the perceived benefits and harms.

The current survey was undertaken to assess the use of cannabis
products among cancer patients residing in states with varied legal
access to cannabis. Common elements of the survey conducted by
12 National Cancer Institute (NCI)-Designated Cancer Centers
across the United States included current and past use of cannabis,
mode of use, reasons for use, perception of harms and benefits, and
health-care provider recommendations regarding use. We present a
summary of the results of the survey taking into consideration the
legal status of the state of residence of the cancer patients.

Methods

A total of 12 NCI-Designated Cancer Centers were awarded
supplemental funding to conduct surveys assessing cannabis use

among recently diagnosed cancer patients. Cancer centers
responded to a call for administrative supplements, and
applications were administratively reviewed by NCI. Selected
sites were in states with varied legal status for medical and
recreational cannabis use at the time of the survey. The 12
cancer centers independently received approval from their
institutional review boards and collected data from September
2021 to August 2023. Eligible participants were patients
diagnosed with cancer who were undergoing treatment or
recently completed cancer treatment and who resided in their
respective cancer center’s catchment area (see Figure 1).

Cancer centers were responsible for sampling patients within
their catchment area with the goal of 1000 completed surveys.
Centers were asked to recruit patients who were currently under-
going treatment or who had completed treatment within the past
2 years. Enrolled patients were diagnosed and treated between
January 2017 and December 2020. Cancer centers used a variety
of methods to recruit patients, including invitations sent through
mail, email, phone calls, text messages, and electronic medical
record-based messaging. In addition, a combination of web-
based, telephone, and paper-based surveys were used across
cancer centers (see Table 1).

For this survey, the terms cannabis and cannabinoids refer to
any marijuana, cannabis concentrates, edibles, lotions, oint-
ments, tinctures containing cannabis, cannabidiol-only products,
pharmaceutical or prescription cannabinoids (eg, dronabinol,
nabilone), and other products made with cannabis. A set of com-
mon core measures (15) were developed by NCI and approved by
the centers and administered by each site. The core questions
assessed current and past use of cannabis, modes of use, reasons
for use, perception of harms and benefits, and health-care pro-
vider recommendations regarding use. De-identified data were
sent to the coordinating center for cleaning and weighting.

Characteristics of the sample and past and current use of can-
nabis were assessed for respondents whose data were pooled
from the 12 sites (n =13 180). Respondents were characterized by
state-level legalization status. We assigned 3 state-level legaliza-
tion statuses for cannabis use (fully legal, legal for medical use,
and fully illegal) to all respondents in the pooled dataset based
on the state where the respondent lived at the time of cancer
diagnosis. The “legal for medical use” category included the
states where cannabis use was legalized for medical purposes
and decriminalized and the states where cannabis use was legal-
ized for medical purposes and not decriminalized. The “fully ille-
gal” category included states where cannabis use was not
legalized for medical purposes regardless of the decriminaliza-
tion status. The legalization status for respondents who refused
to report where they lived at the time of cancer diagnosis or were
not asked this question was imputed using the location of the
cancer center (Case Western, Fred Hutchinson, Memorial Sloan
Kettering, Oregon Health and Science University Knight Cancer
Institute, San Diego Moores, and Minnesota Masonic Cancer
Centers did not have the variable “residence at diagnosis”). For
example, the legalization status of the 8 respondents who
refused to answer in the Abramson Cancer Center’s data was set



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

Fred Hutchinson Cancer
Research Center

OHSU Knight Cancer
Institute

University of California, San
Diego

University of Minnesota

Mayo Clinic Cancer Center

Memorial Sloan Kettering
Cancer Center

Sidney Kimmel Cancer Center
Thomas Jefferson University

Abramson Cancer Center

" Medical University of South
Carolina

Moffitt Cancer Center

¢ Sylvester Comprehensive Cancer
Center, University of Miami

Cannabis use legalization status Wl Fully legal il Legal for medical use l Fully illegal

Figure 1. Map of NCI-Designated Cancer Center sites and state legalization status (2023). NCI = National Cancer Institute; OSHU = Oregon Health and

Science University.

as legal for medical use, which is the legalization status in
Pennsylvania.

Analyses regarding perceived benefits and risks of cannabis
use and communication with health-care providers about use
were conducted only among respondents from the 10 cancer cen-
ters that used probability sampling methods (n=12614).
Weighting was conducted for those sites from patient lists defin-
ing their catchment area with some stratifying the sample by
cancer type, sex, race and ethnicity, or a combination of demo-
graphic variables (see Table 1). Survey weights were calculated
accounting for patients’ probability of selection and patient non-
response. Prior to weighting, using available patient-level data
(eg, cancer type, sex, age, race and ethnicity, and marital status),
nonresponse analysis was conducted within each cancer center.
A multidimensional ranking approach to adjust the weights to
sum to the cancer centers population of interest separately for
each cancer center was implemented.

Weighted estimates and 95% confidence intervals for the core
survey measures were calculated and presented for the 10 sites
that drew probability samples, accounting for the complex survey
design. The 10 sites that drew probability samples had a sample
size of 12614 respondents, which, with sampling weights applied,
represent a population of 118712 cancer patients across all catch-
ment areas (see Supplementary Table 1, available online).

Analyses for prevalence and patterns of cannabis use, includ-
ing frequency and duration, mode, reasons for use, and perceived
therapeutic benefit of use, were conducted only among those
who used cannabis since diagnosis and included only those sites
that used probability sampling methods (n=4163). We con-
ducted Pearson x* tests for categorical variables and t tests for
continuous variables. To compare the core measures by the
state-level legalization status, we built multivariable logistic
regression models and computed model-based estimates for the
respondents’ reported cannabis use and the percentages of vari-
ous patterns of cannabis use by legalization status, adjusted by
categorical age, sex at birth, and race and ethnicity. We used an
alpha of 0.05 to calculate 95% confidence intervals and statistical

significance for all analyses. All data cleaning and analyses were
performed in SAS version 9.4.

Results

Demographic description of respondents and
cannabis use

For the 12 cancer centers combined, 13180 cancer patients
responded to the survey from a base population of 69970 patients
(Table 1). Among the 10 sites that drew probability samples, 12614
responded to surveys for an overall response rate of 18%.

Table 2 describes the characteristics of all survey respondents
according to whether they used cannabis before and/or after the
diagnosis of cancer or never used. The median age of respond-
ents was 65years, ranging from 19 to 100 years. More than one-
half of respondents were female, and the majority were White
and college graduates or higher. There was representation from
patients living in states across the spectrum of state cannabis
policies governing use, including fully legal (39.8%), legalized for
medical use (52.1%), and fully illegal (8.1%). Breast and prostate
were the most frequently reported cancer types. Current treat-
ment status was not reported for 19% of respondents; 18%
reported being actively treated with either hormonal therapy,
chemotherapy, immunotherapy, radiation, or a combination of
therapies. Approximately one-quarter of patients used cannabis
prior to diagnosis only (no use after diagnosis), and a similar per-
cent reported use before and after diagnosis; 6% reported use
since diagnosis only (not prior to diagnosis), and 38% reported
never using cannabis. Respondents who reported using cannabis
at any time before or after diagnosis differed from respondents
who reported never using cannabis by all demographic charac-
teristics and state policies governing cannabis use.

Perceptions and beliefs about cannabis use
among cancer patients

Regardless of past or current cannabis use, 88.5% of cancer
patients sampled reported perceiving any benefit related to


https://academic.oup.com/jncimono/article-lookup/doi/10.1093/jncimonographs/lgae029#supplementary-data

205

G. L. Ellison et al.

"2[qeordde 10U 1o 193uRD 19DUED UIL)S3 Y\ 958D PUE [WERIN JO S[dWIES 30USTUSAUOD U} JO 21BWNSS piySlem pue "3jel ssuodsai ‘azis ojdures o

.COumCMQmN; =Y/ ‘eUI[0ID

UYINOS = DS ‘BIUBAIASUUS] = Vd ‘01JQO = HO SHIOA MIN = AN ‘£3SI3( MON = [N ‘BIOSSUUIA = NN ‘BPLO[] = TJ ‘21eMB[dJ = I INONIIUU0D = [D {[BAISIUI 3DUSPYUOD = [D 'BIWIOJI[ED = VD ‘BUOZUY = ZV 'P3IYSIoM JOU 31€ Blep pUE ‘9)el asuodsal pue
pardures ‘oN 10§ paxnbaz st asuodsal ou a10ja191) pue (urdwres dustuaauod) Surdwres L1iqeqord 19NPUOD 3,UPIp 18Y) TWETN PU. 9SBD 10] 318 SAYSEP W ‘SUISSTUI JT 191USD 19DUED 9} JO UOTIEDO] 3} U Paseq painduil Sem a0USPISI JO 9.IS 9YL

(6'cc016'1€)
6'2¢

(sve016°28)

Surd parduzes

-wres wop are syusned
-UB1 PAUNENS SICIEIERIN
Aonins 1adeg KsaIns gam

(Lecore )
¥0g

(L6T01€12)
374

(6cz016°£1) (£¥e015°82)

Surdures
9DUSTULAUOD

Kanins 1aded
10 Aanins qam

(F15011°8¢)

Sund Sund

-Wes Wop -Wes Wop
-uera[dwis  -uelpaynens

Aanns

1aded 10 Kanins 1aded
Aonins gapy 10 ASAINS QI
('9€ 01 9°0¢) (€65 01 £°05)
vee 0SS

(9's€010'1¢) ('65019°09)

pardures
are syusned
SCIGHChIN

Sund
-uIes wop
-ueI paynens

JEVSGERCEYIN JEVSGERCEYIN

(5’2801 5°92)
¥'6C

(6'9% 01 6'T¥)
¥

(¥6v 01 5°%h) (ree 01 2'82)

Surd
-uIes wop
-UBl paynIENS

Kanns gam

(9'sz01122)
86T

6%z 1 ¥'12)

pardwes

Surdures are syusned
wopuer adwis S[q313 [V

Aanns Aanins

suoydara) suoydaiay

10 AoAINS qapy 10 A9AINS GIM

(9'¢% 01 5'8¢)
0T

(68701 £'€2)
09z

(T1€01957)  (8°€v0188¢)

Sund
Surdures -ures wop
9DUSIULAUOD  -UeBI PayNens
Aanns
1aded 10
Kanins g Kanns qap

(¢ve 01 v'82)
z1¢g

(82£010°£2) (c9g 01 5°0¢g)

poyyowt Surdures

uonernsiuiwpe \Am\(:,_m
awgwuzwu 0T
‘(1D %S6) %
‘PRAYBEM
SI91UD 7T

‘(ID%S6) %  sisouderp sours

L€€ 602 91¢€ Ly £ee 675 6'9% 8°0¢ T'€C 7’8z €1v 443 y'ee  ‘paaySemu[) 3sn Jo adus[eARId
61 9'/¢ 6'€l — ST 0L 9'/1 8zE 0'€T vl vyl — 18T % ‘el asuodsay
08T €T SiL 756 434 8951 yES 7651 85C1 $08C 9501 65ST 233 7501 papuodsar ‘oN
0669 2902 6789 — 26001 £08€ £V06 ££8€ 00001 6vLL €201 — 8085 qpardures oN

(pazt (pazt (pazt

-[eutwItdLp -[eutwItIdLp -[eUTwItIOSp

(pazt pue [edIpau) pue [edIpau) pue [eodt

-[EUTILIDSP [B33[ Ay 11D e8] ANy :ZV -paw) paxtur :3d

pue (pazt (pazt (pozt

[edTpaw) -[UTWLIDAP -[eUTwILIOap -[eurwiLIap

1e3a1 A1InJ :(N pue [edIpaw) pue [ed1paw) pue [ed1pau)

(pazt 1331 AT0J :(N POXIUL NN (pozt [e8a1 A10J :(N
(pazt (pozt  -feUTILDSP (pazt (pazt (pazt (pazt (pozieu  -TeurWILIOSp (pazireu (pazt
(pazireu -[RUTWILIDSP -[RUTWILIDSP jou pue -[BUTWILIDSP -[RUTWILIDSP -[RUTWILIDSP -[RUTWILIDSP -TWILID9p J0U pue -TWID9p -[RUTWILIDSP
-TUILIDSP pue pue [eot j0U pue TedIpaw) pue [edt jou pue [ed pue [edIpaw) jouing [ed puUe [edIpaul ed1paw) pue [ed Jou pue [edt paksaIns eaie
—  [edIpaw) PIXN -pawl) [eS3[ AN [EDIPSWI) PIXIN  PaXIWl 'vd -paw) [eSa[ AN -1pawr) PaXIN  [e33] AN (AN -Ipaw) paxtui 114 ou) [eSat Ang [eSa[ AN -TpaW) PIXIN -pIWL) PaXIUI 'Vd Jo snyels 1e39]
NN VD BES [N 'vd Ri(e] 14 [N ‘AN ‘LD NN “1d ‘ZV oS VM HO [N ‘vd ‘3a +Pakanins uoneso
18101 ©10SUUIIN o331 TwernN Pwwy Aisiaatun 1gJON Suueney -ueo[s OO OABN  BUIOIED YINOS  UOSUIYIINH ased uosweliqy I91U9) I19dURD
Jo f1s1oAtun  uegewIojED O AISISAIUN Asuprg DUSS pue [eLIOWN Jo Kyis1oatun paii pareusisa@-1DN
‘OruoseN Jo Aisiaatun ‘191S9A[AS ya[eaH uo3a1Q [e2IpaN
‘S9I00N ‘anmsug ‘s3urfioy
190ue) WySruy

spoyaw duridures pue az1s sajdwes T S[qe.L



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

206

(penunuod)

(T1°8) s0¥ (9'11) 90% (9°'6) 08 (¢6)81e (t6)scz1 pa11odailoN

(€/1) LL8 (8'81) 859 (6'12) z81 (¢(1) S65 (6'£1) ¥S€C 1930

(872) 171 (¢a) 1 (e L (6'1) s9 #72) L1 BT NST

(8'1) 06 (51) %S (0¢) sz (#1) 05 (1) 12T BWORAN

(#'%) see #7) ¥ST (L€)1e (79 15T (€'%) 195 ewoydwAT]

(s2) ser (¢a) 1L (92)ce (8'1) €9 (¢e) 16T proifyL,

(0'€) zog (T2)se (61) 91 (1¢) 60T (£T) zog Iapperd

(9°¢) ¥81 (se) ezt (92) ez (F'g)ott (#€) et Ksupry

'7) €ze (67¢) 9g1 (6¢) ze (9¢) seT (67¢) 0zs [e2130[003U4D

(6'€1) 0L (901) TLE (09) 0S (8'ST) 9%S (0€1) 14T a1e1s01d

(#9) vee (¢¥) ov1 (Te)ac (6's) €0t #9) v BUIOUB[RIA

(9°9) 182 (€9) oz (674) 99 (T4 ¥he (€79) ¥e3 3unt

(£71)s8 (92) 16 (11T (92) 06 (ce) sse [eadukreydoiQ

(€1) 89 (8'1) 9 (1) %1 (01) 9¢ (#1) 881 sealdurd

(01)18 02 1L (s2)1e (11) 8¢ (1) £12 I3ppelq [[BS PUE I9ATT

(672) 971 (e€) L11 (L€)1e (52) 98 (677) L8¢ [eUNSIUIOINISRY

(9%) v (cs) et (5°9) 9F (¥'%) ¢St (8'%) 829 [812910[0D

(T'go) eitt (081) T€9 (¢ze) S8t (s'02) 012 (6702) £52¢ 1seaig

(S1) %4 (¢a) 1L (62) %¢ (¢1) er (£1) 9tz ureig
I90ueDd Jo adA L

(£8) T9¥ (679) tve ()19 (z6) 0z (1°8) £90T [e3e[r And

(£95) 1482 (8'£¥)9/91 (#'19) 0TS (5'2%) s¥91 (T'zs) 5989 ST [BDIPSW 10§ PIZI[E3]

1000"> LLE0 1000"> (97€) 1521 (€°s¥) 6851 (€1€) 09¢ (Teh) 96¥1 (8'6¢) 8¥CS (e8] A4
£or10d siqeuued 2161

(8°01) 6%S (6'41) 829 (¥¥2) €0z (611) €1¥ (1°s1) €661 Sursstui 10 umoux{un

(e's2) 6/2T (6'12) L9¢ (L07) Tt (9'22) 956 (e%2) 10CE enperdisod

(£'52) Toet (£92) 856 (zer) 61 (6'82) 0001 (79¢) s/¥e o1enpeis a3s[[0D

(8'91) 6¥8 (081) 19 (ev1) 61T (/1) 119 (691) €eze 3831[00 dWOS

1000"> 1000"> 1000> (#'12) ¥301 (5°ST) €¥S (€/1)¥¥1 (6€1) 18¥ (€/1)8/2C 531 10 21eNnpeId [00y2s YSIH
uonesnpg

(508) £L0¥ (0z8) ¥48¢ (1%2) 919 (1'58) ¥¥6C (5°08) 91901 SNUM

(81)16 (taoee (80 €t (91) 5% (te) Loy BuIssIwI 10 UMOU{UN

(07) cot (e¢) (11 (€261 (£7) s6 (97) sce 1930

1000> 1000"> 1000> (Ts) 192 (Ts) w8t (s6) 64 (8¢) et (T's) £99 oruedsiH

(879) tve (6's) 80T (54)co (8%) L9T (079) 881 Jorld

(1) 681 (51) ¢S (67¢) ce (6'1) 29 (97) ¥¥e JISPUETS] OYIoB] PUE UBISY
Ayduyls pue a0ey

(T1)ss (1) %S w1t (80) 6¢ (57) se¢ Burssiwt 10 umou{un

(5795) 198¢ (czs) 6281 (5°59) ¥¥S (£°08) ¥SL1 (5°€5) S0 Srewad

1000° 1000"> 1000> (vzh) tvie (€9%) ¥zot (Teg) se (s'8%) 8491 (6°¢¥) 16£S SN
X3S

(£2) 9T (57) 88 (82) €T (€2 6L (9°¢) es¥ Surssin

(6745) Te6T (5°6€) s8¢€T (98€) Tze (6°¢5) £981 (€°09) ¥299 I3p[0 PUE 59

(£'92) 051 (8°c¢) 9811 (0'ze) 99z (8'1¢) 01T (6'62) Se6¢ $9-09

1000"> 1000"> 1000> (8'21) 9%9 (¢ ¥2) 8¥8 (992) 12T (611) €% (€91) 8¥1c 0§ uey} 188UNo &

1000™> 1000"> 1000> (00T-61) £6'99 (¢6-61) £L0'19 (06-22) 2009 (¥6-02) 5559 (00T-61) £5%9 (e8ue) cﬁwwzm
58y
(7°8€) £905 (9°92) £0S¢ (€9) 1¢8 (€'92) T9%E 08T €l % MOI “ON ‘syuspuodsal [y
pasn 1aa3u pasn pasn (%) "oN (%) "ON (%) "oN (%) "ON (%) "oN onsuePeRIRyD

SA I9)Je I9AU SA I9AU SA Ajuo sisouderp
pue a10599 sours A[up a1039q A[uQ pasn I9ASN sisouderp souls Aquo sisouderp 210J9q 9sn sIqeuuRD [eloL

SI9UA ZT «parySromun q

pue a10jaq
asn siqeuue)

I=0ued IduIs
9sn siqeuue)

BlEp pa1ySomun sa31s g1 ‘o1dules Jo SonsuaIdeIRYD g dqe.L



207

G. L. Ellison et al.

90USIDS pUE Y3I[edH U0Z3IQ ‘93nINSU] JodUeD 1YSIUY PUE ‘191Us)) I9dUe)) SULIS1ISY UBO[S [ELIOWSIN ‘(TUIBT JO AJISISATU) 191USD) 19dURD I91SIATAS AQ ASAINS 93 UI PIXSE 10U 219M JUSUIIBSI} I9DUED 0} PIIE[aI SUOTISIND
"9ATIOR ST SJUSWIFESI] DY) JO T ISES] B JT 9ATIOE PAISapISU0D

“19}U9D) 190UBD AJISISATUN

q
e

(591) £g8 (£12) 092 (e'81) TsT (¥81) ££9 (6'81) z6¥T qpa110da1 10N
(¥ze) 687 (ze1)z6t (00¢g) 82 (0ze) eee (€'92) S00T pa110da1 10N
(8°0¢) S9F (£€g) 8e€ (c1€) 18 #1e) 61E (9'1¢) 6021 epa1e[dwo)d
(8'9¢) 955 (T¥) v (8'8¢) 10T (99%) ¥ (cev) v1oT LOATDY
(8°62) OTST (9'82) 00T (€18) 092 (€'62) STOT (0'67) 8T8¢ JUSUIIRAI} T UBYY IO
(e'8¢) €9z (50g) 8¢t (87ze) 6E (5°€€) ¥ST (5's€) ¥29 partodarioN
(£'£5) 96€ (€£9) YOE (0'€9) sz (9'29) 88¢ (T'19) s201 pa1ardwio)
(67¢) 12 (ca)ot ¥ s (6¢) 81 (s€) 19 9ATDY
(5€1) 989 (621) TS (€¥T) 61T (€°€1) 09% (#'€1) 0941 £uo uonerpey
(8°6€) 7L (e722) s¢ (T9g) et (9'82) ¥¥ (8°0¢) 691 pa110da1ioN
F1¥) L2L (£€9) 00T (6'09) 8¢ (9zs) 18 (szs) 88¢ paterduio)
(8'81) 5 (ow1) 2t (o€t 9 (881) 6T (8'91) z6 ATV
(£7€) 981 (5%) 15T (59) oF (¥%) ST (¢¥) 6% Auo Adersyrounuiu]
(T'1%) 602 (£12) €0t (9'6€) ¥¥ (Tev) STt (0'8¢) 06¥ pa110da1 10N
(6'0%) 802 (£29) 961 '1¥) 9% (szh) 91t (c¥¥) 695 paseduwio)
(621) 16 (9°61) €4 (6'81) 1¢ (¥'s1) v (8'£1) 62T ATy
(001) 805 (901) zLE (Fen) 11T (64 el (8'6) 8821 A[uo Adeisyrowayd
(9°09) LeT (s'65) 16 (£'69) € (T£5) 88 (9'19) ££¢ pa110da1ioN
(6'11) L2 (sen) ze (c¥2) 8 (£11)81 (ec1) sz pa191dwio)
(#22) 29 (02w (19 ¢ (T1) 8% (T'92) 091 ANV
(s%) 9tz (97) €91 (0%) € ¥%) ST (9%) 219 Auo [euOULIOH
SN1B1S JUSUWIIRDI] I9DURD)
pasn 1aadu pasn pasn (%) "oN (%) "oN (%) "oN (%) "oN (%) "oN onsuLOeIRYD
SA I9)je JISADU SA JI9ARU SA Atuo sisouderp
pue a1059g aours A[uo 210539 LU0 Pasn I13ASN sisouderp souts Aquo sisouderp 210J9q 3sn siqeuueD [e10L

SI91ULD ZT ﬁwﬁ*wmwg.k:&

pue a10Jaq
asn siqeuue)

190UED JDUIS
asn siqeuue)

(penunuod) "z 3[qeL



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

Any benefit

Pain management

Relief of stress, anxiety, or depression
Managing side effects from cancer treatment
Improved sleep

Increased appetite

Improved nausea or vomiting

Enjoyment or recreation

Decreased use of other medications
Treatment of another medical condition
Relief from neuropathy

Decreased use of illicit substances other than cannabis
Increased energy or reduced fatigue
Increased sexual interest or activity
Treatment of or cure for cancer

Relief from sweating

Other benefits
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Figure 2. Perceived benefits of cannabis use among cancer patients (n =12 614; 10 sites).

cannabis use (Figure 2). Benefits cited most frequently included
pain management; relief of stress, anxiety, or depression;
improved sleep; and managing side effects from cancer treat-
ment. Reporting specific benefits did not appear to be related to
state-level cannabis policies. Fewer (65%) cancer patients per-
ceived any risks related to cannabis use (Figure 3). Specific enum-
erated risks included the inability to drive, difficulty
concentrating, lung damage, and impaired memory. Reporting of
specific risks among cancer patients varied by state cannabis pol-
icies, with inability to drive, impaired memory, risk of addiction
to cannabis, and legal risks cited more frequently by patients
residing in states where cannabis was fully illegal.

Health-care provider discussions and
recommendations

Table 3 presents the results concerning health-care provider
communication for all and by state legal status. Among all
respondents, more than 60% of patients reported that they would
be somewhat or extremely comfortable in speaking with health-
care providers about cannabis, even among states where canna-
bis use was illegal. However, a minority (21.5% of sample) of
patients reported discussing cannabis use with a health-care pro-
vider, and of those who did, the majority (72.4%) discussed it
with the treating oncologist. When stratified by state cannabis
policies, 22.3% of respondents residing in states where cannabis
was fully legal, 23.3% in states where cannabis was legalized for
medical use, and 11.0% in states where cannabis was fully illegal
discussed cannabis use with a health-care provider. Cancer
patients who used cannabis since diagnosis were more likely to
discuss cannabis use with health-care providers than patients
who did not use cannabis since diagnosis (50.9% vs 7.6%;
P<.001), and a higher percentage of those patients who used
cannabis since diagnosis than those who didn't reported discus-
sing use with the primary care provider, treating oncologist,

nurse, or other health-care provider (Supplementary Table 2,
available online).

Approximately 9% of cancer patients reported that a health-
care provider recommended cannabis use, and of those, 46.1%
reported that the oncologist involved with treatment recom-
mended use (Table 3). In states where cannabis was fully legal
and legalized for medical use, a higher percentage of patients
reported that health-care providers recommended cannabis than
in states where cannabis was fully illegal. Regardless of state pol-
icies governing cannabis use, the oncologist involved with treat-
ment was the most common health-care provider making
cannabis use recommendations.

Patterns of use among cancer patients who
reported using cannabis since diagnosis

Approximately one-third of respondents reported using cannabis
since being diagnosed with cancer (Table 4). More than 70% of
respondents were aged 50years or older, 55.8% were female,
most were White race, and more than half were college gradu-
ates or had postgraduate education. Among cancer patients who
reported using cannabis since cancer diagnosis, 81.4% used can-
nabis prior to diagnosis, and more than 51.7% were from states
where cannabis was fully legal. Among cancer types, the highest
percentage of cannabis use since diagnosis was for breast cancer
(17.7%), followed by prostate cancer (10%).

Frequency of cannabis use

Among cancer patients who used cannabis since diagnosis, 60%
reported current use (Table 5). The median number of days can-
cer patients reported using cannabis within the past 30days was
17.1 (range = 14.8-19.5days). Approximately 40% used cannabis
up to 10days within the past 30days, 13.1% used 11 to 20days,
and 29.9% used between 21 and 30days. Estimates of current
cannabis use varied by state cannabis policies governing use
with the percentage of current use being higher among patients
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Any risks

Inability to drive

Difficulty concentrating

Addiction to cannabis

Impaired memory

Job loss or negative career impacts

Lung damage

Negative reactions from family members or friends
Legal risks

Daytime sleepiness

Increased appetite or weight gain

Increased use of illicit substances other than cannabis
Dizziness or falls

Increased stress, anxiety, or depression
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Figure 3. Perceived risks of cannabis use among cancer patients (n=12614; 10 sites).

residing in states where cannabis was fully legal (59.0%, P =.010)
and legalized for medical use (62.7%, P<.001) than in states
where cannabis was fully illegal (50.0%). The median number of
days for current use differed by state cannabis policies, with can-
cer patients who resided in states where cannabis was fully ille-
gal reporting a higher median number of days used than cancer
patients who resided in states where cannabis was legalized for
medical use (19.1 vs 14.2, P <.001).

Use of cannabis during and after cancer
treatment

Among the sample of respondents who reported initiating treat-
ment (96%) and using cannabis since cancer diagnosis, a
weighted 72.1% reported using it during treatment, and 41.0%
reported using it daily (Table 5). A greater percentage of patients
who resided in states where cannabis was fully legal and where it
was medically legal used cannabis during treatment than in
states where cannabis was fully illegal (74.5% and 70.5%, respec-
tively, vs 61.3%; P <.01). There were no differences in frequency
of cannabis use during treatment by state cannabis policies.
Approximately 76% of the sample of respondents had completed
treatment, and among those, a weighted 78.7% reported using
cannabis after treatment. No differences were observed in use of
cannabis after completion of treatment by state cannabis policies
governing use. However, a greater percentage of respondents
continued to use cannabis a few times a month after treatment
in states where it was fully legal than in states where it was fully
illegal (21.3% vs 14.4%; P =.04). Conversely, a greater percentage
of respondents in states where cannabis was fully illegal contin-
ued to use cannabis less than once per month than in states
where cannabis was fully legal or legal for medical use (P=.02).

Modes of cannabis use

The modes of cannabis used among cancer patients since cancer
diagnosis are shown in Figure 4. Patients reported eating in food,

such as brownies, cakes, cookies, and candy; smoking in a joint;
bong, pipe, or blunt; and taking by mouth by pills, tinctures, or
sublingually as most frequent modes of using cannabis. Whereas
eating in food was the most frequent mode of use among cancer
patients who resided in states where cannabis was fully legal
(30.8%), smoking was the most frequent mode of use among
patients in states where cannabis was legalized for medical use
(28.2%) and fully illegal (38.0%). Cannabis use since cancer diag-
nosis did not vary substantially by cancer site for males and
females; however, the mode of use varied by sex where smoking
was the most frequent mode of use among male prostate (37.8%),
lung (36.0%), melanoma (33.3%), and lymphoma (33.7%) patients
(Supplementary Figure 1, available online). Eating in food was the
most frequent mode of use among female breast (22.7%), mela-
noma (31.3%), and lymphoma (26.4%) patients, and taking by
mouth was the most frequent mode of use by female lung cancer
patients.

Reasons for using cannabis

The most frequent reasons cancer patients reported using canna-
bis since diagnosis, ordered by frequency, was for difficulty sleep-
ing; pain; mood changes; stress, anxiety, or depression; and
recreation or enjoyment (Figure 5). Although difficulty sleeping
remained the most frequently cited reason for using cannabis
among patients who ate cannabis in food or took it by mouth,
when stratified by mode of cannabis use, cancer patients who
smoked by joint, bong, pipe, or blunt reported mood changes;
stress, anxiety, or depression; and recreation or enjoyment as the
main reasons for using cannabis (Figure 6). Taking pills, tinc-
tures, or sublingually by mouth was the most common mode of
use for pain, and eating in food was the most common mode for
difficulty sleeping. Regardless of mode of use, 59.7%-67.7% of
cancer patients reported improvement in symptoms related to
pain, difficulty sleeping, and mood resulting from their use of
cannabis since diagnosis (Figure 7).
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Table 4. Demographic and clinical characteristics of cancer patients who used cannabis since diagnosis (n =4163)

Characteristic n No. (%)
4163 38454 (32.9)
Age,y
Median (range) 4163 61.14 (19-92)
Younger than 50 979 8883 (23.1)
50-64 1409 12521 (32.6)
65 and older 1679 15610 (40.6)
Missing 96 1440 (3.7)
Sex
Male 1817 16347 (42.5)
Female 2296 21446 (55.8)
Unknown or missing 50 661 (1.7)
Race and ethnicity
Asian and Pacific Islander 74 1049 (2.7)
Black 246 3926 (10.2)
Hispanic 214 1915 (5.0)
Other 130 1365 (3.6)
Unknown or missing 80 897 (2.3)
White 3419 29301 (76.2)
Education
High school graduate or less 627 6285 (16.3)
Some college 707 6889 (17.9)
College graduate 1094 10851 (28.2)
Postgraduate 916 9620 (25.0)
Unknown or missing 819 4809 (12.5)
Cannabis use prior to diagnosis
No 772 7026 (18.3)
Yes 3378 31314 (81.4)
Unknown or missing 13 113 (0.3)
State cannabis policy
Fully legal 1852 19873 (51.7)
Legalized for medical use 2008 16008 (41.6)
Fully illegal 303 2573 (6.7)
Type of cancer
Brain 93 719 (1.9)
Breast 792 6802 (17.7)
Colorectal (combine colon and rectum) 212 1805 (4.7)
Other gastrointestinal (esophagus, stomach, small intestine) 138 2300 (6.0)
Liver and gall bladder 82 774 (2.0)
Pancreas 72 842 (2.2)
Oropharyngeal 96 924 (2.4)
Lung 272 2530 (6.6)
Melanoma 164 1210 (3.1)
Prostate 415 3840 (10.0)
Gynecologic malignancy (combine cervix, cervical, uterine, ovary) 163 1434 (3.7)
Kidney 139 1108 (2.9)
Bladder 88 661 (1.7)
Thyroid 97 779 (2.0)
Lymphoma (non-Hodgkin lymphoma, Hodgkin lymphoma) 179 1647 (4.3)
Myeloma 73 643 (1.7)
Leukemia 91 656 (1.7)
Other 816 6266 (16.3)
Not reported 478 6099 (15.9)
Cancer treatment status
Hormonal only 197 1304 (3.4)
Active 46 375 (28.8)
Completed 30 186 (14.3)
Not reported 121 743 (56.9)
Chemotherapy only 451 3559 (9.3)
Active 95 928 (26.1)
Completed 244 1868 (52.5)
Not reported 112 763 (21.5)
Immunotherapy only 181 1182 (3.1)
Active 28 275 (23.2)
Completed 128 752 (63.6)
Not reported 25 156 (13.2)
Radiation only 564 3752 (9.8)
Active 15 175 (4.7)
Completed 382 2449 (65.3)
Not reported 167 1128 (30.1)

(continued)
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Table 4. (continued)

Characteristic n No. (%)
More than 1 treatment 1220 10508 (27.3)
Active® 573 5386 (51.3)
Completed?® 420 3753 (35.7)
Not reported 227 1369 (13.0)
Not reported® 916 13137 (34.2)

a
b

Considered active if at least 1 of the treatments is active.

Questions related to cancer treatment were not asked in the survey by Memorial Sloan Kettering Cancer Center and Oregon Health and Science University

Knight Cancer Center. n = unweighted sample size; No. = weighted to reflect estimates of population size.

Discussion

In this large descriptive study of more than 12000 cancer
patients who were undergoing cancer treatment or had recently
completed cancer treatment, we determined the prevalence and
patterns of cannabis use in geographically and demographically
diverse catchment areas of 12 NCI-Designated Cancer Centers in
states with varying cannabis legal landscapes. We observed that
close to one-third of cancer patients used cannabis since their
cancer diagnosis, and 60% (or 20% of the sample) reported cur-
rent use of cannabis. Most patients who used cannabis since can-
cer diagnosis had used it prior to diagnosis, with 6% of patients
reporting use of cannabis after diagnosis without having used it
previously. Overall, the reported use of cannabis following the
diagnosis of cancer is consistent with prior surveys (10,16,17).
The reported use in surveys must be interpreted with caution
because of possible selection bias among respondents agreeing to
complete the survey, particularly in states where cannabis use is
illegal.

Of note, the reported use of cannabis since diagnosis only var-
ied slightly by legal status, among the 10 sites with probability
samples, with the percentage of use being higher among patients
who resided in states where cannabis was fully legal (34.3%) or
legalized for medical use (31.5%) than in states where cannabis
was fully illegal (24.7%) (data not shown). However, among those
who reported cannabis use, current reported use was lower
among patients residing in states where cannabis is fully illegal
(50%) than in states with legal use (59%-62.7% current use)
(Table 5). The lower overall reported use and current use sug-
gests that the state’s legal cannabis context may influence
patients’ decisions regarding cannabis use and is consistent with
findings in the general population where the prevalence of can-
nabis use varies by state legalization status (18).

We also observed that cancer patients primarily ate cannabis
in food, smoked it, or took it by mouth in the form of pill, tinc-
tures, or sublingually rather than other forms such as vaping and
in lotions. These responses are similar to results of other surveys
where cancer patients used edibles most often (14). Among a
group of patients having any approved condition seeking certifi-
cation for medical cannabis in Michigan, smoking as the mode of
use was reported less frequently among cancer patients than
those without cancer (19), consistent with the overall results of
our survey. Mode of use varied by legal status where, interest-
ingly, smoking was the most frequent mode among patients
residing in states where cannabis was either illegal or legalized
only for medical use, while eating in food was the most common
mode where cannabis was fully legal. Available evidence is lim-
ited on adverse health risks associated with mode of delivery, but
inhalation of smoked cannabis raises concern about other expo-
sures and harms related to respiratory outcomes (20).

Interestingly, 36% of male and 20% of female lung cancer
respondents reported smoking cannabis. There could be a prefer-
ence for smoking cannabis among those who smoked cigarettes
(21), and lung cancer patients, who may be current or former cig-
arette smokers, may prefer smoked cannabis. Although smoked
cannabis can lead to exposure to carcinogenic combustion prod-
ucts, whether it increases risk to respiratory cancers as cigarette
smoking does remain an open question (20,22).

Consistent with other surveys (8,14,23-25), cancer patients in
our survey used cannabis primarily for symptom relief, including
difficulty sleeping, pain, and mood changes. However, close to
30% reported using it recreationally or for enjoyment, likely
reflecting the use of cannabis among cancer patients before can-
cer diagnosis.

In general, cancer patients perceived that the benefits of using
cannabis outweighed the risks. Benefits noted were consistent
across legal status. Patients in states where cannabis use is illegal
noted the associated legal risks with use. Among patients residing
in fully illegal cannabis states, perceived risks were greater and
specifically related to associated legal risks and addiction to canna-
bis. These risks may also be shared by providers in those states
and contribute to stigma associated with cannabis use, which
could adversely affect patient-provider relationships. Whether
these perceived risks and benefits related to use during cancer
treatment reflect actual benefits and harms requires further exten-
sive investigation, preferably in the context of randomized trials.

Of concern is the lack of conversation with health-care pro-
viders about cannabis use despite patients stating they would
feel comfortable discussing its use. Though most of the patients,
regardless of legal status, reported they were comfortable com-
municating use with providers about cannabis, much fewer
reported having the discussion. In addition, those patients resid-
ing in states with illegal cannabis status were less likely to dis-
cuss cannabis use with their providers. Given the increasing
availability of cannabis, it is important to have open communica-
tion between patient and providers, particularly because there
may be harmful treatment interactions. For example, some stud-
ies have observed decreased responses and overall survival
among patients treated with immune checkpoint inhibitors (7)
and immunotherapy (26-28). At least 1 clinical study has shown
similar tumor progression among cannabis-treated and canna-
bis-naive non-small cell lung cancer patients treated with
immune checkpoint inhibitors (29). More broadly, there is evi-
dence of potential drug interactions with cannabis, suggesting
that health-care providers should monitor responses of cannabis
users, especially those with chronic conditions (30).

The low overall response rate across cancer centers is a limi-
tation of the survey, and selection bias must be considered in
interpreting results. Moreover, response rates varied markedly
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Eating in Food; brownies, cakes, cookies, candy

Smoking; joint, bong, pipe, blunt

Taking by mouth; pills, tinctures, sublingually

Vaping or vaporizing such as in an e-cigarette like vaporizor

Applying topically such as in a lotion

Other

Drinking in a liquid such as tea, cola, or alcohol

Dabbing such as using waxes or shatter

__.“"
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m Fullyillegal ~ m Legalized for medical use ~ m Fully legal

Figure 4. Mode of cannabis used most often by state cannabis policy.
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Figure 5. Reasons for use among cancer patients who used cannabis since diagnosis (n =4163).
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Figure 6. Reasons for using cannabis since diagnosis by most common modes of use (n =4163).
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Figure 7. Perceived impact on symptoms among cancer patients who used cannabis since diagnosis of cancer (n =4163).

across states regardless of legal statuses. Although the reported
use was consistent with other smaller surveys, given the poten-
tial sensitivity of the subject, particularly in states where canna-
bis use is illegal, and despite most surveys being conducted
anonymously, it is difficult to know whether users of cannabis
were more or less likely than never users to respond. Moreover,
cancer patients treated at NCI-Designated Cancer Centers are
not representative of the US population of cancer patients given
that most patients receive treatment at other cancer treatment
facilities. Although the legal landscape for cannabis use is

changing, state legalization status was fixed at the time of survey
administration, particularly for medical use, and was consistent
over the period since diagnosis and the reference time for the
survey. Although a limitation of the survey, we don’t believe
changes in adult nonmedical cannabis laws during survey
administration had an impact on cannabis use since diagnosis.
Given the low response rate for patients in cancer centers,
representation of cancer center catchment areas is dubious.
Thus, overall estimates should be interpreted with caution and
estimates of prevalence are questionable.
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This large geographically diverse survey demonstrates that
patients are using cannabis regardless of its legality in their state
of residence. The use of cannabis is likely to increase given liber-
alization of legal status along with the perception of benefits.
Thus, it is critical to address the knowledge gaps and determine
actual benefits and harms of cannabis use during cancer treat-
ment, particularly assessing any potential treatment interac-
tions, and to enhance patient-provider communication. Future
research should assess actual benefits and risks of using canna-
bis among cancer patients undergoing treatment in controlled
clinical trials.
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