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Abstract 

Background  Most studies examining the simultaneous use of cannabis with other drugs have focused on cannabis 
and alcohol, with fewer studies examining simultaneous use of cannabis with other drugs. The United States is cur-
rently experiencing an upward trend in psychedelic use and there is an increasing need to characterize cannabis 
and psychedelic drug interactions to best inform public health recommendations.

Materials and Methods  A mixed methods field study design was used to survey participants (N = 128) on their 
lifetime co-use of cannabis with other drugs. Participants who reported lifetime co-use of cannabis and psychedelics 
(N = 63) were then asked open-ended questions about their most recent simultaneous co-use experience (i.e., 
how cannabis enhanced their psychedelic experience and whether they experienced any adverse reactions). We 
conducted a thematic analysis of responses describing how cannabis enhanced the psychedelic experience (N = 54). 
However, due to low response rate for participants reporting an adverse reaction (N = 7, 11.1%), responses to this 
question were not analyzed thematically and are instead presented individually.

Results  Themes included tension reduction and balancing of drug effects (N = 27, 50%), enhancement to psycho-
logical processes (N = 11, 20.4%), intensified psychedelic drug effects (N = 12, 22.2%), enhanced psychedelic come-
down experience (N = 8, 14.8%), and overall ambiguous enhancement (N = 7, 13%). Among participants reporting 
an adverse reaction, individual responses included increased anxiety and intensity of the experience, decreased 
sociability, increased negative affect, sleepiness, disassociation, and confusion.

Conclusion  Additional research is warranted to better characterize cannabis and psychedelic drug interactions 
to best inform public health recommendations.
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Introduction
Polysubstance use, including simultaneous (i.e., at the 
same time such that effects overlap) and concurrent use 
(i.e., within a timeframe such as past year or month), is 
common among people who use cannabis (Davis et  al. 
2019; Pape et  al. 2009; Crummy et  al. 2020). For exam-
ple, recent national findings suggest that over 90% of past 
30-day cannabis users also used other substances in the 
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past month (Carlini and Schauer 2022). To date, most 
studies examining the simultaneous use of cannabis with 
other substances have focused on cannabis and alcohol 
(Waddell et  al. 2023; Stevens et  al. 2021; Karoly et  al. 
2022), with fewer studies examining simultaneous use of 
cannabis with other drugs. Several states and cities in the 
U.S. have recently decriminalized psychedelic substances 
(e.g., N,N-Dimethyltryptamine [DMT], psilocybin) with 
further reform efforts underway across the country. 
Additionally, an estimated 8.5 million Americans used 
psychedelics in 2022 (Center for Behavioral Health Statis-
tics S 2022) and this number may be expected to increase 
in response to a changing legal and social landscape.

Cannabis is commonly used during recreational psy-
chedelic experiences (Grov et al. 2009; Licht et al. 2022) 
and evidence suggests that combined use may be asso-
ciated with a more intense psychedelic experience. For 
example, Kuc and colleagues (2022) found a linear posi-
tive relationship between cannabis dose (operational-
ized as none, low, medium, or high dose) and subjective 
effects of psychedelics (i.e., mystical-type experiences, 
ego-dissolution and visual alterations) in an online sur-
vey of participants’ most recent psychedelic experience. 
A quadratic relationship between cannabis dose and 
challenging experiences was also found, such that low 
doses were associated with lower scores on the Chal-
lenging Experiences Questionnaire (CEQ) (Barrett et al. 
2016), while high doses were associated with higher CEQ 
scores. In addition to intensifying the psychedelic experi-
ence, cannabis has been found to be used in combination 
with drugs such as 3,4-Methyl​enedioxy​methampheta-
mine (MDMA) and psilocybin to enhance the psyche-
delic experience and reduce negative effects associated 
with certain drugs (Hunt et al. 2009).

Prior research has linked co-use of cannabis and psych-
edelics (e.g., Lysergic acid diethylamide [LSD], MDMA, 
ketamine) with adverse effects (Palamar et al. 2016). Fur-
ther, evidence from the Global Drug Survey indicates 
that among individuals seeking emergency medical treat-
ment for psilocybin and LSD exposure in 2017, cannabis 
was potentially  implicated in 37% of psilocybin-related 
and 50% of LSD-related cases (Kopra et  al. 2022a & b). 
Additionally, in a large international survey of challeng-
ing psilocybin experiences, 53% of participants reported 
using cannabis during or prior to the challenging expe-
rience (Carbonaro et  al. 2016). Interestingly, however, 
cannabis use was found to be inversely associated with 
overall subjective difficulty of the experience and 25% of 
participants endorsed using cannabis to alleviate symp-
toms of the challenging experience. Moreover, among 
participants who reported using cannabis to mitigate the 
challenging experience, 50% reported that using cannabis 
helped them substantially.

These findings underscore a complex interplay between 
the effects of cannabis and psychedelics on acute sub-
jective experiences that warrants further exploration. In 
the current study, we sought to investigate the nuances 
described above and further characterize interactions 
between cannabis and psychedelic compounds through 
a mixed methods field survey of simultaneous cannabis 
and psychedelic co-use. A mixed methods approach was 
selected to elevate the voices of individuals with experi-
ence using this drug combination and participants were 
recruited from a context in which cannabis and psy-
chedelic use is common (music festivals and concerts) 
(Palamar and Keyes 2020). Specifically, participants were 
asked to describe the ways cannabis enhanced their most 
recent psychedelic experience and report on any negative 
or adverse reactions they may have experienced. To fur-
ther characterize cannabis consumption patterns within 
the context of psychedelic experiences, participants were 
also asked to report information related to cannabis 
product type (e.g., flower, concentrates, edibles), quan-
tity, potency, and frequency with which cannabis was 
used during the psychedelic experience.

Method
Participants
Participants (Table  1) were 128 concert and music fes-
tival attendees and were included in the present analy-
sis if they endorsed having ever used cannabis and 
psychedelics simultaneously (N = 63). Participants were 
excluded from the study if they exhibited visible signs 
of intoxication at the time of recruitment or were not 
between the ages of 18–65. The study was approved by 
Colorado State University’s Institutional Review Board.

Procedure
Concert and festival attendees were approached and 
asked to complete a 15-min field survey on their sub-
stance use while tailgating, standing in line waiting to 
enter an event, or from festival campgrounds. Data col-
lection took place in Colorado and included events such 
as Sonic Bloom Festival, Global Dance Festival, and con-
certs at Red Rocks Amphitheater. Attendees who agreed 
to take part in the study scanned a QR code linking them 
to the survey or were provided with an iPad to complete 
the survey if their personal device was uncharged or 
did not have service. Following completion of the sur-
vey, participants were immediately compensated with 
a commemorative art print created by the first author 
of the study. Free harm reduction supplies (e.g., fenta-
nyl test strips, naloxone) were offered to all individuals 
approached by researchers, regardless of their decision to 
participate.



Page 3 of 9Piercey et al. Journal of Cannabis Research            (2024) 6:29 	

Table 1  Respondent characteristics

M mean, SD standard deviation

Characteristics N % M SD Min Max

Age 28.48 5.72 18 46

Gender

  Agender 2 3.2

  Gender fluid 1 1.6

  Man 26 41.3

  Woman 26 41.3

  Non-binary 1 1.6

  Prefer not to answer 2 3.2

Transgender

  Yes 1 1.6

  No 58 92.1

  Prefer not to answer 1 1.6

Ethnicity

  Arab, Middle Eastern, or North African 4 6.3

  Asian or Asian American 4 6.3

  Black or African American 2 3.2

  Hispanic or Latino 12 19.0

  Native American or Alaska Native 2 3.2

  Native Hawaiian or Other Pacific Islander 1 1.6

  White or European American 31 49.2

  Not listed 1 1.6

  Prefer not to answer 3 4.8

Race

  Asian 2 3.2

  Black 1 1.6

  Indigenous, Aboriginal, or First Nations 1 1.6

  Hispanic or Latino 12 19.0

  Middle Eastern 1 1.6

  White 40 63.5

Sexual Orientation

  Straight or heterosexual 38 60.3

  Gay 2 3.2

  Bisexual 12 19.0

  Pansexual 5 7.9

  Sexually fluid 2 3.2

  Queer 1 1.6

  Demisexual 2 3.2

  Questioning 1 1.6

  I use a different term 1 1.6

  Prefer not to answer 2 3.2

Cannabis use frequency

  No current use or less than once per year 5 8.0

  Less than once per month 4 6.4

  Monthly use 2 3.2

  Weekly use 13 20.6

  Daily use 35 55.6
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Measures
Substance use
Participants were asked to report whether they have ever 
used cannabis at the same time as another substance and 
selected from a list of 22 drugs which substances they 
have simultaneously co-used with cannabis in their life-
time. If participants endorsed a prior experience of simul-
taneously co-using cannabis with at least one psychedelic 
substance, they were asked to report on their most recent 
co-use experience. Specifically, participants were pro-
vided with the following prompt at the beginning of this 
question set: “The following questions will ask you to 
describe your most recent experience using cannabis at 
the same time as a psychedelic substance.” Participants 
selected from a list which psychedelic substance(s) they 
used and what form(s) of cannabis they used (i.e., flower, 
concentrates, or edibles). Participants were also asked 
to report the quantity, potency (Cuttler et  al. 2017), and 
within-session frequency (i.e., the number of times they 
used cannabis during their psychedelic experience) of the 
cannabis product they used. Participants also reported on 
their typical frequency of cannabis use. Descriptive statis-
tics for co-use variables are reported in Table 2, with out-
lying values windzorized (Tabachnick and Fidell 2012).

Open‑ended survey questions
Participants were asked the following open-ended ques-
tions 1) “In what ways did using cannabis with the psy-
chedelic enhance the experience?” and 2) “Did you 
experience any negative or adverse reactions due to using 
cannabis with the psychedelic?”.

Data analysis
We conducted a thematic analysis of responses to the 
open-ended survey item “In what ways did using can-
nabis with the psychedelic enhance the experience?” 
Specifically, we familiarized ourselves with participant 
responses, generated initial codes, searched for themes, 
and reviewed and refined themes until 100% agreement 
was reached between coders (Braun and Clarke 2006). 
Because we aimed to address a specific research ques-
tion, we only coded data that was relevant to the specific 
question asked (Maguire et al. 2017). Additionally, due to 
the exploratory nature of the study and paucity of prior 
research in this area, we used an open-coding system 
(i.e., codes were developed and modified while work-
ing through the coding process) rather than pre-defined 
codes (Maguire et  al. 2017). Responses to the second 
open-ended question (related to adverse and negative 
reactions) were not thematically analyzed due to low 
response rate, and are instead individually reported.

Results
Among participants who endorsed co-use of cannabis 
and psychedelics (N = 63), 50.8% reported using cannabis 
most recently with psilocybin, 41.3% reported using with 
LSD, 27% reported using with MDMA, 17.5% reported 
using with ketamine, 4.8% reported using with DMT, and 
3.2% reported using with mescaline. When asked what 
forms of cannabis participants used during their most 
recent co-use experience, 79.4% of participants reported 
using flower cannabis, 50.8% reported using concen-
trates, and 22.2% of participants reported using edibles. 
Notably, 33.3% of participants endorsed using more than 
one psychedelic substance during their most recent co-
use experience and 39.7% of participants reported using 
more than one form of cannabis. Further, most partici-
pants reporting on their most recent co-use experience 
endorsed daily (55.6%) or weekly (20.6%) cannabis use.

For flower products, the mean quantity used was 
3.76  g (SD = 3.89), the mean within-session frequency 
of use (number of times used during the experience) 
was 6.02 (SD = 5.95), and the most commonly endorsed 
THC content was 20–24%. For dab products (e.g., shat-
ter, wax), the mean number of dabs used per session 
was 4.06 (SD = 4.67), the mean within-session frequency 
of use was 3.67 (SD = 2.94), and the most commonly 
endorsed THC content was 70–79%. For concentrate 
cartridge products, the mean number of hits taken was 
11.21 (SD = 7.90), the mean within-session frequency 
was 8.67 (SD = 6.89), and the most commonly endorsed 
THC content was 80–90%. Finally, for edible products, 
the mean within-session frequency was 1.73 (SD = 1.39) 
and the mean THC content was 70  mg (SD = 69.85). 
Descriptive statistics for the cannabis and psychedelic 
products that participants reported using is reported in 
Table 2. In the supplementary material (supplement 1–6), 
descriptive statistics for these variables are also provided 
across each individual theme and for participants report-
ing an adverse reaction. Across the 63 participants who 
reported on their most recent co-use experience, 54 pro-
vided a written response detailing the ways that canna-
bis enhanced their most recent psychedelic experience. 
Our final codebook included 13 codes, of which 5 themes 
were generated from the data (Table 3).

Theme 1: tension reduction and balancing of psychedelic 
drug effects
The most commonly endorsed theme was tension reduc-
tion and balancing of psychedelic drug effects (N = 27, 
50%). Specifically, participants reported using cannabis 
to mitigate anxiety related to the psychedelic experience 
or to calm them down during a “bad trip”. Some partici-
pants also shared that using cannabis allowed them to 
“stay grounded” and others stated that cannabis served 
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Table 2  Characteristics of the products used during participants’ most recent co-use experience

Characteristics N % M SD Min Max

Psychedelic(s) used

  LSD 26 41.3

  Psilocybin 32 50.8

  DMT 3 4.8

  Mescaline 2 3.2

  MDMA 17 27.0

  Ketamine 11 17.5

Cannabis product(s) used

  Flower 50 79.4

  Concentrates 32 50.8

  Edibles 14 22.2

Flower characteristics

  Quantity (grams) 3.76 3.89 0.2 14

  Within-session frequency (times used) 6.02 5.95 1 21

  THC content

    0–4% 2 4.0

    5–9% 1 2.0

    10–14% 1 2.0

    15–19% 7 14.0

    20–24% 12 24.0

    25–30% 9 18.0

    Greater than 30% 3 6.0

    Unsure 15 30.0

Concentrate Characteristics

  Dab quantity (# of dabs) 4.06 4.67 1 21

  Cartridge quantity (# of hits) 11.21 7.90 2 21

  Dab within-session frequency (times used) 3.67 2.94 1 11

  Cartridge within-session frequency (times used) 8.67 6.89 1 21

  Dab THC content

    Less than 50% 3 15.0

    50–59% 1 5.0

    60–69% 1 5.0

    70–79% 8 40.0

    80–90% 1 5.0

    Greater than 90% 0 0.0

    Unsure 6 30.0

  Cartridge THC content

    Less than 50% 4 18.2

    50–59% 2 9.1

    60–69% 2 9.1

    70–79% 2 9.1

    80–90% 7 31.8

    Greater than 90% 0 0.0

    Unsure 5 22.7

Edible Characteristics

    Edibles within-session frequency (times used 1.73 1.39 1 6

    Edibles THC content (milligrams) 70.00 69.85 5 200
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to balance psychedelic drug effects. Among participants 
endorsing theme 1, 24 participants (88.9%) reported 
using flower, 12 participants (44.4%) reported using 
concentrates, and 3 participants (11.1%) reported using 
edibles. Across psychedelic substances, 12 participants 
reported using LSD (44.4%), 13 reported using psilocybin 
(48.1%), 1 reported using DMT (3.7%), 9 reported using 
MDMA (33.3%), and 7 reported using ketamine (25.9%).

Theme 2: enhancement to psychological processes
Participants reported that using cannabis during the psy-
chedelic experience enhanced psychological processes 
within three distinct domains (N = 11, 20.4%), which we 
have denoted as subthemes. Subthemes included cogni-
tive enhancement (N = 5, 9.3%), increased positive affect 
(N = 6, 11.1%), and ambiguous enhancement to psy-
chological processes (N = 2, 3.7%). Among participants 
endorsing theme 2, 10 participants (90.9%) reported 
using flower, 6 participants (54.5%) reported using con-
centrates, and 2 participants (18.2%) reported using 
edibles. Across psychedelic substances, 6 participants 
reported using LSD (54.5%), 6 reported using psilocybin 
(54.5%), 1 reported using DMT (9.1%), 3 reported using 
MDMA (27.3%), and 1 reported using ketamine (9.1%).

Subtheme 2.1: cognitive enhancement
Participants shared that cannabis enhanced cognitive 
experiences while using psychedelics by allowing for 
greater cognitive control and attenuation of intrusive 
thoughts. Additionally, some participants reported that 
using cannabis led to a “much more introspective state” 

and allowed them to “think more clearly and honestly” 
while using psychedelics.

Subtheme 2.2: increased positive affect
Participants reported increased feelings of joy and hap-
piness while co-using cannabis with psychedelics and 
noted that using cannabis made the psychedelic experi-
ence more enjoyable.

Subtheme 2.3: ambiguous psychological enhancement
Responses were categorized as ambiguous psychological 
enhancement when participants reported psychologi-
cal enhancement but did not specify in enough detail to 
be coded as cognitive or emotional enhancement (e.g., 
“weed makes everything better and more manageable”).

Theme 3: intensified psychedelic drug effects
Participants reported that using cannabis during their 
most recent psychedelic experience intensified psyche-
delic drug effects (N = 12, 22.2%), again encompassing 
three domains. Subthemes included enhanced visual 
effects (N = 7, 13%), enhanced body effects (N = 4, 7.4%), 
and ambiguous enhancement of drug effects (N = 3, 
5.6%). Among participants endorsing theme 3, 11 par-
ticipants (91.7%) reported using flower, 7 participants 
(58.3%) reported using concentrates, and 4 participants 
(33.3%) reported using edibles. Across psychedelic sub-
stances, 5 participants reported using LSD (41.7%), 7 
reported using psilocybin (58.3%), 1 reported using 
mescaline (8.3%), 3 reported using MDMA (25%), and 3 
reported using ketamine (25%).

Table 3  Themes related to enhancement

Main Theme Subthemes Example Participant Responses

Tension reduction/ balancing of psychedelic 
drug effects (N = 27)

N/A “Helps ease my anxiety and mellows me out”
“Cannabis helps calm me down, and during a bad 
trip especially”
“Balanced me out”

Enhancement to psychological processes 
(N = 11)

Ambiguous enhancement to psychological 
processes (N = 2)
Increased positive affect (N = 6)
Cognitive enhancement (N = 5)

“Weed makes everything better and more man-
ageable”
“Made me feel so chill and happy”
“Just enhanced the joy”
“Changed mental state to a much more introspec-
tive state”
“Helped to make me feel less out of control”

Intensified psychedelic drug effects (N = 12) Ambiguous enhancement of drug effects (N = 3)
Enhanced visual effects (N = 7)
Enhanced body effects (N = 4)

“Sometimes makes me trip harder”
“It intensified the visuals”
“It brought me more into my body”

Enhanced psychedelic come-down (N = 8) Extension of psychedelic drug effects/intensified 
come-down (N = 7)
Enhanced recovery from psychedelic drug 
effects (N = 2)

“It helped to re-invigorate my trip in the latter 3 h 
of my psychedelic experience”
“I always use after, while coming down. Helps 
to prolong or wind down”

Overall ambiguous enhancement i.e., partici-
pant reported enhancement but did not elabo-
rate (N = 7)

N/A “Absolutely enhanced it”
“Made everything better”
“Enhanced”
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Subtheme 3.1: enhanced visual effects
Participants reported that using cannabis made visual 
effects feel stronger. While most participants did not 
specify beyond increased intensity of visual effects, one 
participant noted enhancement of colors and lights.

Subtheme 3.2: enhanced body effects
Participants shared that cannabis “improved the bodily 
feeling” when using psychedelics, enhanced the “body 
high”, and brought them “more into their body”.

Subtheme 3.3: ambiguous enhancement of drug effects
Responses were categorized as ambiguous enhancement 
of drug effects when participants reported that their drug 
experience felt more intense but did not specify in what 
ways (e.g., “makes me trip harder”).

Theme 4: enhanced psychedelic “come‑down” experience
Participants reported that using cannabis enhanced their 
psychedelic “come-down” (N = 8, 14.8%) through the fol-
lowing mechanisms: 1) extending the psychedelic experi-
ence or intensifying the come-down period (N = 7, 13%) 
and 2) aiding in recovery from psychedelic drug effects 
(N = 2, 3.7%). Among participants endorsing theme 4, 
3 participants (37.5%) reported using flower, 4 partici-
pants (50%) reported using concentrates, and 2 partici-
pants (25%) reported using edibles. Across psychedelic 
substances, 3 participants reported using LSD (37.5%), 
5 reported using psilocybin (62.5%), 1 reported using 
DMT (12.5%), 1 reported using mescaline (12.5%), and 1 
reported using MDMA (12.5%).

Subtheme 4.1: extension of psychedelic drug effects 
or intensified come‑down
Participants shared that using cannabis made their psy-
chedelic experience last longer, “brought back the trip”, 
and made the latter hours of the trip feel more intense.

Subtheme 4.2: enhanced recovery from psychedelic drug 
effects
Several participants reported enhanced recovery from 
psychedelic drug effects such that using cannabis helped 
participants fall asleep after the psychedelic experience 
or “wind down”.

Theme 5: overall ambiguous enhancement
Finally, several participants (N = 7, 13%) reported that 
cannabis enhanced their psychedelic experience but did 
not specify the mechanism by which it was enhanced 
(e.g., “made everything better”). Among participants 
endorsing theme 5, 4 participants (57.1%) reported using 
flower, 6 participants (85.7%) reported using concen-
trates, and 2 participants (28.6%) reported using edibles. 

Across psychedelic substances, 4 participants reported 
using LSD (57.1%), 3 reported using psilocybin (42.9%), 
1 reported using DMT (14.3%), 4 reported using MDMA 
(57.1%), and 1 reported using ketamine (14.3%).

Negative or adverse reactions
11.1% of participants (N = 7) responded to the question 
inquiring about negative or adverse reactions. Though 
not thematically analyzed due to low response rate, 
responses to this question included content around 
increased anxiety and intensity of the experience, 
decreased sociability, increased negative affect, sleepi-
ness, disassociation, and confusion (these responses 
are listed in Table  4). Among participants reporting an 
adverse reaction, 5 participants (71.4%) reported using 
flower, 3 participants (42.9%) reported using concen-
trates, and 1 participant (14.3%) reported using edibles. 
Across psychedelic substances, 3 participants reported 
using LSD (42.9%), 3 reported using psilocybin (42.9%), 
1 reported using DMT (14.3%), 2 reported using MDMA 
(28.6%), and 1 reported using ketamine (14.3%).

Discussion
We sought to explore qualitatively how cannabis 
might enhance the psychedelic experience or contrib-
ute to negative or adverse experiences in a non-clinical 
sample of festival and concert attendees in Colorado. 
Results corroborate prior studies showing that canna-
bis may intensify the psychedelic experience (Kuc et  al. 
2022).  Additionally, our study extends a growing body 
of evidence that some individuals report using canna-
bis to mitigate challenging psychedelic experiences and 
specifically acute anxious symptoms (Carbonaro et  al. 
2016). These qualitative themes support what is currently 
known about the pharmacological effects of cannabis 
and possible interactions with psychedelic substances. 
The primary chemical constituents of cannabis that are 
responsible for the psychoactive effects of the plant (Δ-9 
tetrahydrocannabinol, THC, and cannabidiol, CBD) are 
known to exert their effects mainly through cannabinoid 

Table 4  Adverse reactions reported by participants

Individual Participant Responses

“Maybe sleepy / drowsy”

“Makes me more confused and less social”

“It’s hard to tell if the unwanted dmt was all I was experiencing but I 
was in a dissociative nightmare of a trip”

“Dissociated a bit, cried”

“Brought on higher level of anxiety, uncomfortably intense”

“Possible intensity”

“Increased waves of anxiety”
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receptors (CB1 and CB2) (An et al. 2020). However, there 
is also evidence that CBD can act as an inverse agonist 
on human serotonin (5-HT) receptors (Martínez-Aguirre 
et al. 2020) and chronic exposure to THC may promote 
hallucinogenic-related signaling via 5-HT2A receptors in 
mice, though this hasn’t been tested in humans (Ibarra-
Lecue et al. 2018).

Given shared actions of cannabinoid and psychedelic 
drugs on serotonin and other receptor targets in the 
brain (Halberstadt and Geyer 2011), as well as the com-
monly reported concomitant use of cannabis and psych-
edelics (Grov et al. 2009; Licht et al. 2022), it is crucial to 
clarify if and how interactions between the use of psych-
edelics and cannabis may promote positive experiences 
and exacerbate negative ones. For example, are frequent 
cannabis users less likely to experience negative/adverse 
reactions to simultaneous use compared to infrequent 
cannabis users? Are concentrated cannabis products 
more strongly associated with negative/adverse reac-
tions compared to flower products? While lack of statis-
tical power in the current study precludes quantitative 
analysis of whether individuals who reported a negative 
co-use experience differed on variables like cannabis use 
frequency, potency, and product type used (Piercey et al. 
2023), these are important empirical questions that may 
inform if/how individuals might use cannabis to promote 
positive experiences and ameliorate challenging ones. 
To inform larger scale future studies which may be bet-
ter poised to answer these questions, we point readers to 
the supplementary material, where we report cannabis 
and psychedelic product characteristics across themes 
and among participants reporting an adverse reaction. 
However, our initial observations suggest that product 
characteristics among individuals reporting an adverse 
reaction were similar to that of the overall sample, and in 
some cases, amount of cannabis used and within-session 
frequency of use was lower.

Our finding that cannabis can prolong the psychedelic 
drug experience and intensify the “come down” period 
has important harm reduction and public health implica-
tions. Understanding the course and duration of a drug’s 
effects is critical to engagement with risk management 
practices (e.g., arranging for a “trip sitter”) and planning 
for challenging experiences (Palmer and Maynard 2022). 
This finding also provides preliminary support for using 
cannabis as a substitute for “redosing” psychedelics. For 
example, an individual looking to “bring back the trip” 
may use cannabis to achieve their desired drug effect 
without needing to take more of the psychedelic. Like-
wise, co-using cannabis with psychedelics in recreational 
settings may allow individuals to achieve similar levels 
of intoxication while consuming a smaller initial psyche-
delic dose.

Limitations and future directions
Limitations of the current study include its cross-sec-
tional design and demographic homogeneity (i.e., most 
participants self-identified as White, cisgender, and 
heterosexual). Additionally, most participants report-
ing on their most recent co-use experience endorsed 
daily or weekly cannabis use, which may have impacted 
findings due to factors such as tolerance or level of 
experience with cannabis. The study also relied on a 
sample of festival and concert attendees in Colorado 
(i.e., results may not be generalizable to other popula-
tions) and did not collect information related to fre-
quency of psychedelic use. Further, the wording of our 
open-ended enhancement question encouraged partici-
pants to discuss enhancement specifically, which may 
have limited participants’ discussion of other subjective 
effects or use motives. Likewise, we did not provide a 
definition of negative or adverse effects in our open-
ended adverse effects question, which may have caused 
participants to interpret these terms differently. We do 
note however, that in asking the question in this way, 
we sought to implement a person-centered approach 
and avoid imposing a definition of a “negative experi-
ence” onto participants.

In addition to addressing the limitations described 
above, future research should better characterize adverse 
reactions, including how factors like cannabis use fre-
quency, tolerance, and product type may promote positive 
experiences and/or exacerbate risks. Future studies should 
also collect information pertaining to psychedelic dose 
and order of co-use (e.g., cannabis before psychedelics or 
psychedelics before cannabis), and examine differences in 
subjective effects with regard to specific drug combina-
tions (e.g., cannabis and psilocybin vs. cannabis and LSD).

Abbreviations
DMT	� N,N-Dimethyltryptamine
CEQ	� Challenging Experiences Questionnaire
THC	� Δ-9 Tetrahydrocannabinol
CBD	� Cannabidiol
CB1	� Cannabinoid receptor 1
CB2	� Cannabinoid receptor 2
5-HT	� 5-Hydroxytryptamine
LSD	� Lysergic acid diethylamide
MDMA	� 3,4-Methyl enedioxy methamphetamine

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s42238-​024-​00235-x.

Supplementary Material 1.

Acknowledgements
We thank the participants of this study for their time and vulnerability in 
sharing their lived experiences with us. We also thank undergraduate research 
assistants Riley Ahern, Devin Henry, Bella Packwood, Joseph Cameron, and 
Mikayla Allen-Collins for aiding in data collection efforts.

https://doi.org/10.1186/s42238-024-00235-x
https://doi.org/10.1186/s42238-024-00235-x


Page 9 of 9Piercey et al. Journal of Cannabis Research            (2024) 6:29 	

Author disclosure statement
 No competing financial interests exist.

Authors’ contributions
CJP is responsible for conceptualization, methodology, validation, investiga-
tion, writing – original draft, writing – review & editing, formal analysis, data 
curation, project administration, and funding acquisition. EH is responsible 
for conceptualization, writing – review & editing, formal analysis, and data 
curation. HCK is responsible for conceptualization, methodology, validation, 
investigation, writing – original draft and writing – review & editing, supervi-
sion, and funding acquisition. All authors contributed to and approved the 
final manuscript.

Funding
None to report.

Availability of data and materials
Data and materials available from the corresponding author upon reasonable 
request.

Declarations

Ethics approval and consent to participate
The research was approved by Colorado State University’s Institutional Review 
Board. All participants consented to participate.

Consent for publication
Not Applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 6 December 2023   Accepted: 1 May 2024

References
An D, Peigneur S, Hendrickx LA, et al. Targeting Cannabinoid Receptors: Current 

Status and Prospects of Natural Products. Int J Mol Sci. 2020;21(14).  https://​
doi.​org/​10.​3390/​ijms2​11450​64.

Barrett FS, Bradstreet MP, Leoutsakos JMS, et al. The Challenging Experience 
Questionnaire: Characterization of challenging experiences with psilocybin 
mushrooms. Journal of Psychopharmacology. 2016;30(12). https://​doi.​org/​
10.​1177/​02698​81116​678781.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2). https://​doi.​org/​10.​1191/​14780​88706​qp063​oa.

Carbonaro TM, Bradstreet MP, Barrett FS, et al. Survey study of challenging experi-
ences after ingesting psilocybin mushrooms: Acute and enduring positive 
and negative consequences. J Psychopharmacol. 2016;30(12).  https://​doi.​
org/​10.​1177/​02698​81116​662634.

Carlini BH, Schauer GL. Cannabis-only use in the USA: prevalence, demographics, 
use patterns, and health indicators. J Cannabis Res. 2022;4(1); https://​doi.​
org/​10.​1186/​s42238-​022-​00143-y.

Crummy EA, O’Neal TJ, Baskin BM, et al. One Is Not Enough: Understanding and 
Modeling Polysubstance Use. Front Neurosci. 2020;14. https://​doi.​org/​10.​
3389/​fnins.​2020.​00569.

Cuttler C, Spradlin A. Measuring cannabis consumption: psychometric properties 
of the Daily Sessions, Frequency, Age of Onset, and Quantity of Cannabis 
Use Inventory (DFAQ-CU). PLoS One. 2017;12(5). https://​doi.​org/​10.​1371/​
journ​al.​pone.​01781​94.

Davis CN, Slutske WS, Martin NG, et al. Identifying subtypes of cannabis users 
based on simultaneous polysubstance use. Drug Alcohol Depend. 2019;205; 
https://​doi.​org/​10.​1016/j.​druga​lcdep.​2019.​107696.

Grov C, Kelly BC, Parsons JT. Polydrug use among club-going young 
adults recruited through time-space sampling. Subst Use Misuse. 
2009;44(6). https://​doi.​org/​10.​1080/​10826​08080​24847​02.

Halberstadt AL, Geyer MA. Multiple Receptors Contribute to the Behav-
ioral Effects of Indoleamine Hallucinogens. Neuropharmacology. 
2011;61(3).  https://​doi.​org/​10.​1016/j.​neuro​pharm.​2011.​01.​017.

Hunt G, Evans K, Moloney M, et al. Combining different substances in the dance 
scene: Enhancing pleasure, managing risk and timing effects. J Drug Issues. 
2009;39(3). https://​doi.​org/​10.​1177/​00220​42609​03900​303.

Ibarra-Lecue I, Mollinedo-Gajate I, Meana JJ, et al. Chronic cannabis promotes 
pro-hallucinogenic signaling of 5-HT2A receptors through Akt/mTOR 
pathway. Neuropsychopharmacology. 2018;43(10).  https://​doi.​org/​10.​1038/​
s41386-​018-​0076-y.

Karoly HC, Prince MA, Emery NN, et al. Protocol for a mobile laboratory study of 
coadministration of cannabis concentrates with a standard alcohol dose in 
humans. PLoS One. 2022;17(11 November); https://​doi.​org/​10.​1371/​journ​al.​
pone.​02771​23.

Kopra EI, Ferris JA, Winstock AR, et al. Adverse experiences resulting in emergency 
medical treatment seeking following the use of magic mushrooms. Journal 
of Psychopharmacology. 2022a;36(8).  https://​doi.​org/​10.​1177/​02698​81122​
10840​63.

Kopra EI, Ferris JA, Rucker JJ, et al. Adverse experiences resulting in emergency 
medical treatment seeking following the use of lysergic acid diethylamide 
(LSD). Journal of Psychopharmacology. 2022b;36(8).  https://​doi.​org/​10.​
1177/​02698​81122​10996​50.

Kuc J, Kettner H, Rosas F, et al. Psychedelic experience dose-dependently modu-
lated by cannabis: results of a prospective online survey. Psychopharmacol-
ogy (Berl). 2022;239(5); https://​doi.​org/​10.​1007/​s00213-​021-​05999-1.

Licht CL, Christoffersen M, Okholm M, et al. Simultaneous polysubstance use 
among Danish 3,4- methylenedioxymethamphetamine and hallucinogen 
users: Combination patterns and proposed biological bases. Hum Psychop-
harmacol. 2012;27(4); https://​doi.​org/​10.​1002/​hup.​2234.

Maguire M, Delahunt B. Doing a Thematic Analysis: A Practical, Step-by-Step 
Guide for Learning and Teaching Scholars. All Ireland Journal of Teaching 
and Learning in Higher Education. All Ireland Journal of Teaching and Learn-
ing in Higher Education n (AISHE-J). 2017;8(3).

Martínez-Aguirre C, Carmona-Cruz F, Velasco AL, et al. Cannabidiol Acts at 5-HT1A 
Receptors in the Human Brain: Relevance for Treating Temporal Lobe Epilepsy. 
Front Behav Neurosci. 2020;14. https://​doi.​org/​10.​3389/​fnbeh.​2020.​611278.

Palamar JJ, Keyes KM. Trends in drug use among electronic dance music 
party attendees in New York City, 2016–2019. Drug Alcohol Depend. 
2020;209.  https://​doi.​org/​10.​1016/j.​druga​lcdep.​2020.​107889.

Palamar JJ, Acosta P, Sherman S, et al. Self-reported use of novel psychoactive 
substances among attendees of electronic dance music venues. American 
Journal of Drug and Alcohol Abuse 2016;42(6).  https://​doi.​org/​10.​1080/​
00952​990.​2016.​11811​79.

Palmer M, Maynard OM. Are you tripping comfortably? Investigating the relation-
ship between harm reduction and the psychedelic experience. Harm 
Reduct J. 2022;19(1). https://​doi.​org/​10.​1186/​s12954-​022-​00662-0.

Pape H, Rossow I, Storvoll EE. Under double influence: Assessment of simultane-
ous alcohol and cannabis use in general youth populations. Drug Alcohol 
Depend. 2009;101(1–2). https://​doi.​org/​10.​1016/j.​druga​lcdep.​2008.​11.​002.

Piercey CJ, Mataczynski M, Stallsmith VT, et al. Examining associations between 
cannabis use disorder and measures of weekly and within-day cannabis fre-
quency, quantity, and potency in college students. Cannabis Cannabinoid 
Res. 2023. https://​doi.​org/​10.​1089/​can.​2022.​0293.

Stevens AK, Aston ER, Gunn RL, et al. Does the Combination Matter? Examining 
the Influence of Alcohol and Cannabis Product Combinations on Simulta-
neous Use and Consequences in Daily Life. Alcohol Clin Exp Res. 2021;45(1). 
https://​doi.​org/​10.​1111/​acer.​14494.

Substance abuse and mental health services administration. Key substance use 
and mental health indicators in the United States: results from the 2022 
national survey on drug use and Health (HHS Publication No. PEP23-07-01-
006, NSDUH Series H-58). Center for behavioral health statistics and quality, 
substance abuse and mental health services administration; 2023. https://​
www.​samhsa.​gov/​data/​report/​2022-​nsduh-​annual-​natio​nal-​report.

Tabachnick BG, Fidell LS. Using multivariate statistics. 6th ed. 2012.
Waddell JT, Merrill JE, Okey SA, et al. Subjective effects of simultaneous alcohol 

and cannabis versus alcohol-only use: a qualitative analysis. Psychol Addict 
Behav. 2023. https://​doi.​org/​10.​1037/​adb00​00908.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.3390/ijms21145064
https://doi.org/10.3390/ijms21145064
https://doi.org/10.1177/0269881116678781
https://doi.org/10.1177/0269881116678781
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1177/0269881116662634
https://doi.org/10.1177/0269881116662634
https://doi.org/10.1186/s42238-022-00143-y
https://doi.org/10.1186/s42238-022-00143-y
https://doi.org/10.3389/fnins.2020.00569
https://doi.org/10.3389/fnins.2020.00569
https://doi.org/10.1371/journal.pone.0178194
https://doi.org/10.1371/journal.pone.0178194
https://doi.org/10.1016/j.drugalcdep.2019.107696
https://doi.org/10.1080/10826080802484702
https://doi.org/10.1016/j.neuropharm.2011.01.017
https://doi.org/10.1177/002204260903900303
https://doi.org/10.1038/s41386-018-0076-y
https://doi.org/10.1038/s41386-018-0076-y
https://doi.org/10.1371/journal.pone.0277123
https://doi.org/10.1371/journal.pone.0277123
https://doi.org/10.1177/02698811221084063
https://doi.org/10.1177/02698811221084063
https://doi.org/10.1177/02698811221099650
https://doi.org/10.1177/02698811221099650
https://doi.org/10.1007/s00213-021-05999-1
https://doi.org/10.1002/hup.2234
https://doi.org/10.3389/fnbeh.2020.611278
https://doi.org/10.1016/j.drugalcdep.2020.107889
https://doi.org/10.1080/00952990.2016.1181179
https://doi.org/10.1080/00952990.2016.1181179
https://doi.org/10.1186/s12954-022-00662-0
https://doi.org/10.1016/j.drugalcdep.2008.11.002
https://doi.org/10.1089/can.2022.0293
https://doi.org/10.1111/acer.14494
https://www.samhsa.gov/data/report/2022-nsduh-annual-national-report
https://www.samhsa.gov/data/report/2022-nsduh-annual-national-report
https://doi.org/10.1037/adb0000908

	Simultaneous cannabis and psychedelic use among festival and concert attendees in Colorado: characterizing enhancement and adverse reactions using mixed methods
	Abstract 
	Background 
	Materials and Methods 
	Results 
	Conclusion 

	Introduction
	Method
	Participants
	Procedure
	Measures
	Substance use
	Open-ended survey questions

	Data analysis

	Results
	Theme 1: tension reduction and balancing of psychedelic drug effects
	Theme 2: enhancement to psychological processes
	Subtheme 2.1: cognitive enhancement
	Subtheme 2.2: increased positive affect
	Subtheme 2.3: ambiguous psychological enhancement

	Theme 3: intensified psychedelic drug effects
	Subtheme 3.1: enhanced visual effects
	Subtheme 3.2: enhanced body effects
	Subtheme 3.3: ambiguous enhancement of drug effects

	Theme 4: enhanced psychedelic “come-down” experience
	Subtheme 4.1: extension of psychedelic drug effects or intensified come-down
	Subtheme 4.2: enhanced recovery from psychedelic drug effects

	Theme 5: overall ambiguous enhancement
	Negative or adverse reactions

	Discussion
	Limitations and future directions

	Acknowledgements
	References


