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Abstract

Although several studies and reports have shown the potential analgesic use of serotonergic psychedelics
in cancer pain, phantom limb pain and cluster headache, evidence supporting their use for chronic pain is
still limited. The past years have seen a considerable renewal of interest toward the therapeutic use of
these compounds for mood disorders, resulting in a marked increase in the number of people turning to
psychedelics in an attempt to self-medicate a health condition or improve their wellbeing. In western
countries particularly, this population of users overlaps substantially with chronic pain sufferers, rep-
resenting a unique opportunity to evaluate the effects these compounds have on pain and wellbeing. Here,
we report results from an online survey conducted between August 2020 and July 2021 in a population of
250 chronic pain sufferers who had experience with psychedelics, either in microdoses (small sub-
hallucinogenic doses), macrodoses (hallucinogenic doses), or both. Macrodoses, while less often used for
analgesic purposes than microdoses, were reported to induce a higher level of pain relief than both
microdoses and conventional pain medications (including opioids and cannabis). Although the effects were
weaker and potentially more prone to expectation bias than with macrodoses, our results also suggested
some benefits of psychedelics in microdoses for pain management. The reported analgesic effect ap-
peared unrelated to mood improvements associated with psychedelic use, or the advocacy of psychedelic
use. Taken together, our findings indicate interesting potential analgesic applications for psychedelics that
warrant further clinical research.
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Introduction and renal harm of non-steroidal anti-inflammatory
drugs (NSAIDs).* For example, ketamine, an antag-

Worldwide, the burden caused by chronic pain is es- it ofthe N-methyl-D-aspartate receptor, commonly

calating. In 2016, an estimated 50 million adults in the
United States were living with chronic non-cancer
pain,’ many of whom were prescribed opioid medi-
cations. However, when it comes to chronic pain,
opioids’ harms (including addiction and overdose)
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often outweigh their benefits,” and their over-
prescription has engendered a nationwide opioid cri-
sis.” There is now an increasing interest in using novel
analgesics to circumvent the harmful side effects of
conventional first-line pain medication, such as the
addictiveness of opioids or the chronic gastrointestinal
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used as an analgesic in emergency medicine, as an
adjuvant drug in the perioperative setting and as a third-
line adjuvant drug for opioid-resistant pain in palliative
care and for intractable chronic non-cancer pain, also
has an established use in neuropathic pain relief at low
doses.” However, repeated use of ketamine is also as-
sociated with adverse effects, such as addiction, am-
nesia, high blood pressure, bladder cystitis or liver
injury.®’

Interestingly, ketamine shares some of its effects
(e.g. altered awareness of self and surroundings,
changed in perception of time and meaning)® and
mechanisms of action (notably, glutamatergic-
mediated neuroplasticity and inhibition of pro-
inflammatory cytokines)’ with a class of compounds
with a lower harmful profile and considered from a
physiological standpoint as one of the safest known
classes of CNS drugs: the ‘classic’ serotonergic hallu-
cinogens (psychedelics). These substances, which in-
clude among other lysergic acid diethylamide (LLSD)
and psilocybin, exert their consciousness altering ef-
fects primarily by agonism of the serotonin 2A recep-
tors.'® While recent clinical research has largely focused
on their therapeutic potential for the treatment of de-
pression, addiction and end-of-life existential
distress,'">'? psychedelic compounds have also shown
encouraging analgesic potential, particularly for cancer
pain and cluster headache.'”!'* Among their most
relevant properties, psychedelics may exert analgesic
effects by (1) reducing nociceptive sensory input
through their interaction with descending inhibitory
serotonergic pathways from the raphe nucleus,'’ (2)
reducing inflammation through the inhibition of TNF-
o signalling,’® (3) enhancing neuroplasticity through
activation of glutamatergic pyramidal neurons'’ and
(4) facilitating affective regulation and emotional pro-
cessing through modulation of the amygdala.'®'°

Although no rigorously controlled clinical research
has been conducted investigating the efficacy of psy-
chedelic analgesia in patients with chronic pain, a re-
cent double-blind study compared the effects of three
single sub-hallucinogenic doses of LSD (5, 10 and
20 pg) to that of a placebo on pain perception and
tolerance in healthy volunteers using a Cold Pressor
Test.’ This well-established test has been widely
adopted as a model for acute nociceptive pain and is
commonly used as a surrogate of clinical efficacy for
opioids.?! Notably, at the highest dose tested, LSD
significantly increased pain tolerance and decreased
painfulness as well as unpleasantness, without im-
pairing day-to-day functioning.

Despite encouraging evidence, the extent to which
psychedelics can exert beneficial effects on chronic pain
and whether these effects are primarily mediated by

their impact on mood is poorly understood. In the
present study, we report the results from a detailed
survey of individuals suffering from chronic pain and
who have had some experience with psychedelics
(whether to relieve pain or not). The intensity and
characteristics of the subjective effects induced by
psychedelics vary considerably with each psychedelics’
dose-range and with individuals’ own sensitivity.?%*>
We therefore examined separately changes in pain at-
tributed to doses of psychedelic inducing a significant
alteration to normal consciousness level (‘macrodoses’)
and doses that do not impair a person’s ‘normal’
functioning (‘microdoses’). We also compared the
analgesic effects reported with these two dosage levels
to that of more traditional pain management options.

Methods
Design

Participants were recruited online via social media and
the Beckley Foundation Web site between August 2020
and July 2021. Eligible respondents were adult (over
18 years old) chronic pain sufferers who had had at least
one experience with psychedelics. Ethical approval was
received from the Ethics Review Committee of Psy-
chology and Neuroscience (ERCPN-226_101_08_2020)
at Maastricht University, The Netherlands. Qualtrics was
used as the platform to create the survey.

Questionnaire

Demographic information. Demographic details in-
cluded age group, gender and employment/work status.

Psychedelic substance use history. Respondents were
asked whether they had experience with psychedelic
substances in the past, which compound they had the
most experience with (LSD/1p-LSD, psilocybin-
containing truffles or mushrooms, DMT, Ayahuasca,
5-MeO-DMT, Mescaline or other) and what dosing
best typified their use: ‘Small doses/microdoses only
(less than 1/5 of a full dose)’, ‘Small doses/microdoses
mostly’, ‘Mixed use of various doses, from small to full
doses’, ‘Full doses (hallucinogenic) mostly’, ‘Full doses
only’. They were also asked about the frequency of their
use of full hallucinogenic doses, and microdoses and
how long they had been using psychedelics for.

Four items, developed by Haijen et al. 2018,%* were
used to assess the individual’s relationship with psy-
chedelic drugs. Respondents had to rate how strongly
they agreed with each of the following statements: ‘I am
an active advocate of psychedelic drug use’, ‘I am an
active advocate of the therapeutic use of psychedelics’,
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‘I have an advanced knowledge about psychedelics’ and
‘I am a highly experienced psychedelic drug user’.

Pain conditions evaluation. Participants were asked to
specify the nature of the pain condition(s) they had been
or were currently suffering from and if they had received
a medical diagnosis (choosing from: Musculoskeletal,
Inflammatory, Neuropathic, Headache and orofacial,
Pain caused by cancer, Visceral or Other type of pain).
They were also asked to rate the severity of the pain in-
duced by this condition on a scale of 0—10 (0: no pain, 10:
extreme pain), and how frequently they were experiencing
pain due to this condition (All the time; On a daily basis;
More than once a week; Less than once a week).

Perceived effectiveness of conventional medication.
Respondents were asked to select from a list which
conventional pain medication type they used most often
(over-the-counter pain relievers, opioids, antidepres-
sants, anticonvulsants, cannabis or other), how fre-
quently and how much pain relief they experienced
from it (0—10 scale).

Perceived effectiveness of psychedelics. In order to
tease apart the effects of macrodoses to that of mi-
crodoses, respondents were asked to separately report
their experiences with both types of dosages for all
subsequent questions. Because some respondents used
both macrodoses and microdoses of psychedelics, there
is an overlap between the microdosing and macro-
dosing groups.

Change in pain perception per pain condition. Respondents
were asked if they had ever noticed a change in pain (an
increase or a decrease) in any of the conditions they
reported, during, or after taking a psychedelic. If re-
spondents reported having experienced a change, they
were asked to report in which direction (improvement
or worsening), for which condition(s), with which
compound and to what extent (0—10 scale; 0: No pain
reduction — 10: complete relief).

Characterisation of pain relief. The type of pain relief
achieved by the psychedelic the respondent found most
effective was rated in the following domains: pain in-
tensity, pain acceptance, pain interference with daily
activities and pain-induced emotional distress, using a
0-10 scale (0: No Change — 10: Strong improvement).
They were also asked about the duration of pain relief.

Comparison between perceived benefits and side ef-
fects of psychedelics and conventional pain medication.
Respondents were asked to compare the level of pain
reduction achieved with their most effective psychedelic

compound to that of their most effective conventional
pain medication (including cannabis), and to compare
their undesired effects (constipation, nausea, sedation/
drowsiness, difficulty focussing, memory impairment,
indigestion/stomach problems, anxiety). Psychoactive
effects were not listed as side effects as, to most users,
these were the main intended effects, and it is unclear to
what extent these effects may mediate an analgesic
effect.

Psychoactive effects. To gain a better insight into the
relationship between psychoactive effects and analge-
sia, respondents were asked to describe the effects
experienced with the psychedelic compound associated
with the most pain relief, rating the effects as ‘Not
noticeable’, ‘Barely noticeable’, ‘Distinctly noticeable
but only by me’ or ‘Very distinctly noticeable by me and
others’.

Respondents were also asked about other effects they
typically experienced with this psychedelic at this dose,
along with pain reduction: changes in mood, vitality,
anxiety, attention, ability to perform everyday tasks,
ability to interact with others, mindfulness, life satis-
faction and body awareness.

Statistical analysis

Data was analysed in SPSS (version 28 0.1.0). Re-
spondents who did not give their consent, were not
18 year or older, did not complete the questionnaire or
had never suffered from chronic pain, were not in-
cluded. Frequencies were calculated for demographic
traits, use of psychedelics, experience using psyche-
delics for pain relief, use of conventional pain relief
medication and history of pain-causing conditions.
Tests of normality were performed using the
Kolmogorov—-Smirnov and Shapiro—Wilk tests. Pain
relief scores for conventional medications were nor-
mally distributed. A multivariate independent mea-
sures ANOVA was conducted to compare the
magnitude of perceived pain relief, severity of unde-
sirable effects and satisfaction with pain relief between
each type of pain medication used. Post-hoc inde-
pendent sample t-tests were used to compare the dif-
ferent types of conventional medications. None of the
variables for psychedelics satisfied the normality cri-
teria, and therefore, non-parametric tests were used for
subsequent statistical analysis. Related-samples
Friedman’s two-way analysis of variance was used to
assess the presence of a treatment effect on pain relief,
and Wilcoxon signed-rank pairwise comparisons,
Bonferroni corrected, were used for post-hoc com-
parisons of perceived pain relief between psychedelics
and conventional pain medication.
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SPSS’s Automatic Linear Modelling (LINEAR) was
performed to evaluate the contributions of several
factors to reported pain relief scores. The first model
assessed the impact of perceived changes in pain
characteristics on the overall perceived pain relief, the
second model assessed the impact of the psychoactive
and psychological effects of psychedelics and the
third model assessed the impact of psychedelics ad-
vocacy and past experience.?” Separate models were
performed for macrodoses and microdoses. All
predictors were included in the models, and resulting
coefficients and their associated p-values were
reported.

Results
Demographics

Out of 976 respondents, 250 completed the survey and
met the inclusion criteria. There were 129 females and
117 males (4 preferred not to say), with the following
age distribution: 18-30, n = 60; 31-40, n = 84; 41-50,
n=41;51-60, n = 36 and 61-70, n = 29.

Psychedelics use

Overall, the most frequently used psychedelic for
macrodosing and microdosing was psilocybin, fol-
lowed by LSD (Psilocybin: N microdose use=51, N
macrodose use=25, N mixed use =62; LSD: N mi-
crodose use=26, N macrodose use=28, N mixed
use=40). Other substances were only marginally
represented in our sample (DMT = 4, Ayahuasca = 5,
Mescaline = 3).

Self-reported pain conditions

Respondents often reported suffering from more than
one pain-inducing condition. The type of conditions
most represented in our sample (i.e. with N > 20) is
presented in Table 1, along with their typical prevalence
in the general population. The values in bold indicate
the conditions that are more represented in our re-
spondent sample than in the general population.

Perception of pain relief effectiveness with
conventional medication

The frequency and perceived pain relief associated
with conventional medications used were over-the-
counter (OTC) medications/NSAIDs (N = 57,
22.8% of respondents; mean pain relief = 4.44,
standard error (SE) = 0.28), opioids (N = 53, 21.1%;
mean pain relief = 5.36, SE = 0.31), cannabis (IN = 49,

19.6%; mean pain relief = 5.69, SE = 0.24), anti-
convulsants (N = 11, 4.4%; mean pain relief = 4.91,
SE = 0.64), antidepressants (N = 10, 4.0%; mean pain
relief=5.30, SE = 0.84), triptans/migraine medication
(N =8, 3.2%; mean pain relief = 6.40, SE = 0.51) and
‘other’ (N = 15, 6%; mean pain relief = 6.00, SE =
0.84). Some respondents reported not taking any pain
medication (N = 50, 20%).

Significant main effects of conventional treatment
types were found for pain relief (F (7, 187) =3.173,p =
0.003), on severity of side effects (F (7, 170) = 4.82, p <
0.001) and satisfaction with pain relief (F (7, 170 =
3.57, p = 0.001). Post-hoc tests indicated that re-
spondents who used cannabis reported significantly
greater pain relief than those using OTC/NSAIDs (p <
0.001) (Figure 2). Those who used opioids reported
significantly greater severity of side effects compared
with those who used OTC/NSAIDs (p < 0.001). Re-
spondents who used cannabis reported significantly
greater satisfaction with pain relief than those who used
OTC/NSAIDs (p = 0.001) and than those who used
opioids (p = 0.031).

Perception of pain relief effectiveness
with psychedelics

Microdosing. Of the 187 respondents who reported the
use of microdoses of psychedelics (/N (microdoses use
mostly)=81 or N (mixed use)=106), 67.9% (N = 127)
associated it with a reduction in pain, while 5.3% (N =
10) associated it with an increase in pain. Of those using
microdoses, 49.2% (N = 92) reported doing it spe-
cifically for pain management.

Macrodosing. Ofthe 163 respondents who reported the
use of macrodoses of psychedelics (macrodoses use
mostly N =57 or mixed use N =106), 72.4% (N =118)
associated it with a reduction in pain, while 14.1% (N =
23) associated it with an increase in pain. Of those using
macrodoses, 33.7% (N = 55) reported doing it spe-
cifically for pain management.

Comparison of perceived pain relief between
psychedelics and conventional
pain medication

A non-parametric Friedman test of differences among
repeated pain relief measures for conventional pain
medication, microdoses and macrodoses, indicated a
significant effect of treatment on pain relief (Fr (2, 81) =
59.34 p < 0.001). Pairwise comparisons indicated that
both macrodoses (mean pain relief = 8.23; p < 0.001)
and microdoses (mean pain relief = 7.12; p = 0.004)
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Table 1. Prevalence of pain-inducing conditions in survey respondents and in the general population.

% Prevalence in general

N % Respondents sample  population

Muskuloskeletal Back pain 144 57.6 53°
Bone pain 46 184 N/F
Joint pain 74 29.6 46°
Muscle pain 91  36.4 N/F
Tendon and ligament pain 73 292 N/F
Arthritis 70 28 8-16°

Headache and orofacial  Cluster headache 26 10.4 0.122
Migraine 65 26 14.3°
Tension headache 49 19.6 20.8°
Orofacial pain 36 144 26°

Neuropathic Complex regional pain syndrome 29 11.6 1.2¢
Pelvic pain 21 163 14.2°
Sciatica 65 26 13-40°
Fibromyalgia 48 192 5.47

Visceral Irritable bowel syndrome 26 10.4 10-20°
Menstrual pain 25 19.4 16-91°¢
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were perceived as achieving higher pain relief than

conventional medications (mean pain relief = 5.36), 10 o

and pain relief achieved with macrodoses was statisti- .

cally significantly more pronounced than that achieved 8

with microdoses (p < 0.001) (Figure 1).

We next looked separately at how the three most
commonly reported conventional medications
(OTC/NSAIDs, opioids and cannabis) compared
with microdoses or macrodoses of psychedelics, us-
ing non-paramtric pairwise comparisons. Pain relief
experienced with macrodosing was statistically signifi-
cantly superior to that achieved with OTC/NSAIDs
(N =35, p<0.001), opioids (N = 38, p < 0.001) and
cannabis (N = 31, p < 0.001). Pain relief experienced
with microdoses was only superior to that experienced
with OTC/NSAIDs (N = 34, p < 0.001) and cannabis
(N =23, p =0.042), but not with opioids (N = 34, p =
0.303) (Figure 2).

Comparing different types of psychedelics

The two most frequently used compounds, psilocybin
and LSD, were selected to examine the effect of
compound type on perceived pain relief. There was no
statistically significant difference between the pain
relief experienced with psilocybin and LSD, either
taken in macrodoses (p = 0.990) or microdoses (p =
0.676).

Pain Relief
S

N

T 1
*k e
= 1
6 .
0 .

Conventional Microdose Macrodose

Substance Type

Figure 1. Comparison of ratings of perceived pain relief (0 =
no pain relief, 10 = complete pain relief] between
conventional medication and psychedelics in either
microdoses or macrodoses. Statistically significant
differences between groups are denoted by ***(<0.001],
**(<0.01) and *(<0.05). Error bars indicate standard error.

Qualitative changes in pain

Macrodosing and microdosing were both associated
with perceived improvements in pain intensity, ac-
ceptance of pain, interference caused by pain and
emotional stress (Figure 3). Compared with micro-
dosing, macrodosing provided statistically significantly
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Figure 2. Comparison between perceived pain relief (0 = no pain relief, 10 = complete pain relief) achieved using microdosing
and macrodosing, and the three most frequently reported conventional medications: over-the-counter (OTC)/NSAIDs,
opioids and cannabis. Statistically significant differences between groups are denoted by ***(<0.001), **(<0.01) and

*(<0.05). Error bars indicate standard error.

higher perceived reduction in pain intensity (Z = 4.56,
N =107, p <0.001) and acceptance of pain (Z = 4.58,
N = 105, p < 0.001). No other statistically significant
differences were observed between microdosing and
macrodosing.

To assess which of these qualitative aspects of pain
most contributed to the overall experience of pain relief,
pain relief scores for macrodoses (N = 118) and mi-
crodoses (N = 127) were added as a target in a linear
model (LINEAR) with perceived changes in pain in-
tensity, pain acceptance, pain interference with daily
activities and emotional stress caused by pain added as
predictors. For microdoses and macrodoses, two fac-
tors significantly contributed to variance in pain relief:
pain intensity (macrodoses: coefficient = 0.314, p <
0.001, microdoses: coefficient = 0.505, p < 0.001) and
pain interference with daily life (macrodoses: coeffi-
cient = 0.262, p < 0.001, microdoses: coefficient =
0.346, p < 0.001).

Psychological factors

Given the strong association between chronic pain and
mood disorders, and the potential impact of psyche-
delics on mood, we next examined the relationship
between pain relief and other subjective effects asso-
ciated with the use of macrodoses or microdoses of
psychedelics (changes in Mood, Vitality, Anxiety,
Mindfulness, Life satisfaction and Body awareness).
Pain relief scores were used as target in LINEAR, and
the subjective effects were added as predictors. For
macrodoses, only Life Satisfaction significantly

contributed to the resulting model (coefficient=0.383,
p = 0.015). For microdoses, none of the factors sig-
nificantly contributed to the model (Table 2). These
results suggest that pain relief achieved with microdoses
or macrodoses does not appear to be strongly mediated
by psychological factors such as mood, mindfulness or
body awareness, but is associated with higher satis-
faction with life.

Effects duration

Macrodosing provided statistically significantly longer
duration of perceived pain relief than microdosing (Z =
4.697, N = 107, p < 0.001). One-third of those re-
porting pain reduction with macrodosing still perceived
benefits over three days after the dose (33.7%), while
only one-fifth (21.4%) of people still experienced
benefits of microdoses three days after the dose.

Side effects

Given the intense nature of the psychedelic experience,
it is difficult to dissociate side effects from desirable
effects with macrodoses, and we therefore only com-
pared side effects experienced with conventional
medication with that experienced with microdoses. In
all the dimensions assessed, microdoses produced less
side effects than conventional medication (One-sample
Kolmogorov-Smirnov Normal tests, all tests had
p-values <0.001), namely, constipation, nausea, seda-
tion, difficulty focussing, memory impairment, indi-
gestion and anxiety.
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Qualitative Changes in Pain
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Figure 3. Comparison between qualitative changes in pain following microdosing and macrodosing. Significant differences
between groups are denoted by ***(<0.001), **(<0.01) and *(<0.05). Error bars indicate standard error.

Table 2. Coefficients and associated p-values resulting from the linear modelling on pain reliefs’ scores achieved with

microdoses and with macrodoses of psychedelics.

Microdoses Macrodoses

Coefficient p-value Coefficient p-value
Mood —0.202 0.378 —0.087 0.668
Vitality 0.023 0.906 0.191 0.166
Anxiety 0.183 0.130 —0.006 0.923
Satisfaction with life 0.201 0.400 0.383 0.015*
Mindfulness 0.033 0.891 0.057 0.654
Body awareness 0.136 0.481 0.072 0.519

*denotes p value <0.05.

Comparing intentional versus non-intentional
use of psychedelics for pain management

To assess the impact of intentions and expectations on
treatment outcome, we compared the benefits experi-
enced between people who used psychedelics for the
specific purpose of managing pain, and those who in-
cidentally experienced benefits following psychedelic
use.

Microdoses (49.2%) were more frequently reported
as having been used for pain management than mac-
rodoses (33.7%). There was no statistically significant
difference in the perceived pain relief due to macro-
doses between those who used them to manage pain
and those who did not (Independent samples Mann—
Whitney U test, N = 163, p = 0.263). However, those
who microdosed with the purpose of pain management
reported statistically significantly higher pain relief than
those who did not (Z = 2.12, N = 140, p = 0.034; see
Figure 4). When focussing on the group of people who

reported microdosing-induced benefits despite not
microdosing with pain management in mind, the level
of reported pain relief was not significantly different
from pain relief achieved using conventional medica-
tion (Z = 1.61, N = 32, p = 0.107).

Influence of psychedelics advocacy and prior
experience with psychedelics

A large proportion of respondents were strong psy-
chedelics advocates (Table 3). Comparatively, the prior
experience was more equally distributed between those
reporting being highly experienced and those who did
not.

To evaluate the impact of psychedelics advocacy and
prior experience on reported pain relief, we included
the ratings attributed to each of the statements as
predictors in an Automatic Linear Model, with pain
relief scores entered as target. For pain relief reported
from macrodoses, none of the statements achieved
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Figure 4. Comparison of ratings of perceived pain relief (0 =
no pain relief, 10 = complete pain relief) between
respondents who deliberately used psychedelics
microdosing or macrodosing for pain relief and those who
did not. Significant differences between groups are
denoted by ***(<0.001), **(<0.01) and *(<0.05). Error bars
indicate standard error.

pain sufferers and psychedelics users. Our results in-
dicate that pain relief experienced with these com-
pounds was perceived as superior to that experienced
with conventional pain medications.

Effect of psychedelics on pain

A majority of respondents (over two-thirds) reported
having experienced some pain relief as a result of their
psychedelics use. The use of macrodoses of psyche-
delics was perceived as producing more effective pain
relief than conventional medication (including canna-
bis and opioids) and microdoses. These results are
consistent with those from a survey conducted in
people who self-medicate with psychedelics to manage
mental and/or physical health conditions.?® In this
study, self-reported effectiveness of microdoses and
macrodoses of psychedelics were found to be signifi-
cantly higher compared with that of conventional

Table 3. Frequency table of psychedelics advocacy and prior experience.

. 'l am an active advocate of psychedelic substance use’

. I 'am an active advocate of the therapeutic use of psychedelics’

1

1

1. 'l have an advanced knowledge about psychedelics’
1.’ am a highly experienced psychedelic substance user’

Strongly
Strongly disagree Disagree Neutral Agree agree
9 6 37 73 123
9 2 15 55 165
8 22 65 96 58
15 42 65 72 54

significant scores, suggesting that pain relief reports for
macrodoses were largely independent of advocacy or
prior experience with psychedelics. For microdoses,
prior experience with psychedelics (i.e. adhering to the
statement: ‘I am a highly experienced psychedelic
substance user’) was negatively associated with pain
relief (coefficient = —0.798, p = 0.045), suggesting that
people who have more experience with psychedelics
perceive less pain relief from microdosing.

Discussion

Although a few studies and case reports have shown
potential benefits of psychedelics in cancer pain,
phantom limb pain and cluster headache,'” their use for
the management of chronic pain has received little
clinical attention to date. The aim of this online survey
was to shed some light on the perceived analgesic
potential of these compounds, whether used in full
hallucinogenic doses, or in smaller, sub-hallucinogenic
doses, by collecting data from a population of chronic

treatments, with macrodoses achieving better results
than microdoses.

Our findings are also consistent with results from a
recent study conducted as part of an upcoming chronic
pain trial, in which 11 individuals who reported self-
medicating with psychedelic drugs took part in a one-
hour semi-structured discussion.?’ In keeping with our
results, reported pain scores improved substantially
during and after psychedelic experiences across a range
of psychedelic substances and doses.

Microdosing versus macrodosing

A microdose has been defined as approximately one-
tenth to one-twentieth of a recreational dose, varying
within and between substances. However, given the
important inter-individual variability in dose-response
to psychedelics,?* we decided to distinguish microdoses
and macrodoses in terms of their subjective effects rather
than a specific dose-range. A microdose was therefore
defined as a dose on which a normal state of
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consciousness is maintained, while the term ‘macro-
dose’, corresponded to doses inducing significant al-
terations to the state of consciousness, with the
occurrence of effects characteristics of the psychedelic
experience such as complex and elementary imagery,
audio-visual synaesthesia and changed meaning of
perception.

Are the effects on pain mediated by mood?

Depression and chronic pain frequently coexist, with
up to 60% of chronic pain patients also presenting with
depression.?® The relationship between the two con-
ditions is bidirectional, as having either disorder in-
creases the risk of developing the other.”® A growing
amount of evidence indicates the high therapeutic
potential of psychedelic-assisted therapy for treating
mood disorders such as depression and anxiety.?® 2
Although less rigorous evidence exists to support the
therapeutic benefits associated with this practice, the
use of microdoses of psychedelics to self-medicate for a
mood disorder is also on the rise.’®>> A study con-
ducted in healthy volunteers reported a significant
enhancement of positive mood after 20 pg of LSD — a
dose considered in the higher range of microdoses.’*
Regardless of dosages, psychedelic use, in general, has
been associated with better mental health.>®?° It is
therefore possible that the reported benefits of psy-
chedelics on pain observed in our survey are a conse-
quence of their positive impact on mood. Although
both microdoses and macrodoses were associated with
self-reported moderate to strong improvements in
wellbeing unrelated to pain management, our regres-
sion analyses suggested that, whether for macrodoses or
microdoses, the direct effect of psychedelics on mood
does not appear to mediate perceived pain relief.
Rather, macrodoses-mediated pain relief was associ-
ated with improvements in life satisfaction, which is
perhaps not surprising given the established connection
between chronic pain and poor life satisfaction.>®>”

Expectancy effect

Patients’ expectations about the therapeutic benefit of a
treatment represent a major determinant of the placebo
response.>®*° Not only have psychedelics been shown
to enhance suggestibility,*' their perceived benefits
have also been associated with positive expectancies,
particularly in the case of microdosing.**** To evaluate
the role played by expectancy in pain relief reports, we
asked participants whether or not they had been using
psychedelics with the specific intention of managing
pain. In the group of respondents who did not use
psychedelics for pain management, macrodoses of

psychedelics were still perceived as exerting a signifi-
cant analgesic effect, superior to that of conventional
medication, while the analgesic effect of microdoses
was reported as similar to that of conventional
medication.

Although this analysis confirms that expectation
plays a significant role in the analgesic effect of psy-
chedelic microdoses, it also shows that analgesic effects
similar to those of potentially more harmful medica-
tions can be achieved with small doses of compounds
that have a remarkably high safety profile** and low
toxicity.*

It should also be noted that our approach of splitting
participants based on their intention to treat pain might
be overly conservative. Indeed, within the group of
people microdosing for the purpose of managing pain,
positive expectations are also likely to be driven by real
previously experienced benefits.

Respondent sample

The representation of pain conditions in our respon-
dent sample largely matches that of the general pop-
ulation, with the exception of Cluster Headache,
Complex Regional Pain Syndrome and Fibromyalgia,
which seemed to be more prevalent in our sample of
psychedelics users (Table 1). Although we cannot draw
any rigorous conclusion from this observation, this
could indicate that people suffering from these con-
ditions may experience more benefits from psychedelics
use.

Conventional pain medications reported by re-
spondents also represented the most widespread pain
medications (OTC, opioids, anticonvulsants and an-
tidepressants). In keeping with results from a study
conducted in a large sample of microdosers (N = 4050),
our respondents sample included a relatively high
percentage of cannabis users.”” In addition, a relatively
large proportion of respondents reported cannabis as
their most effective pain management option (19.5%),
which is also in keeping with previous reports.*®*” For
instance, in the United Kingdom, three-quarters of
dispensary members reported that medical cannabis
were more effective than their prescribed medica-
tions.*® Noteworthily, the simultaneous use of cannabis
and classic psychedelics could be associated with an
intensification of the psychedelic experience.*’ Al-
though it would be tempting to hypothesise on a pos-
sible intensification of the analgesic effects of cannabis
when combined with psychedelics, more research is
needed to establish a potential interaction between the
effects of these substances.

In congruence with previous surveys conducted in
psychedelics users, the two most commonly used
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psychedelic compounds were psilocybin (in the form of
mushrooms or truffles, whose used is legally tolerated
in several countries), followed by LSD (which is still
largely prohibited worldwide and less accessible). Both
belong to the same class of serotonergic psychedelics,
exerting their psychoactive effect largely via agonism of
the serotonin 2A receptor.

Our survey targeting psychedelics users, a majority
of respondents were biased towards perceiving psy-
chedelics and their effects favourably. However, psy-
chedelics advocacy and prior experience with
psychedelics did not appear to mediate pain relief
scores. If anything, prior experience was negatively
associated with pain relief achieved with microdoses.

Survey data: opportunity and limitations

The use of psychedelics is becoming more widespread
and is now expanding beyond purely recreational use
towards self-medication for a range of mental and
physical health conditions.?® Although more clinical
research is needed to rigorously assess the safety and
efficacy of psychedelics for specific conditions, sur-
veying this pool of existing users can bring some insight
into the validity of users’ claims and guide the devel-
opment of future clinical research.

However, these types of surveys are not without
limitations. The data they provide are entirely subjec-
tive, highly vulnerable to bias and preclude causal in-
ference. Reports from participants are based on
recollection of past experiences and are likely to suffer
from a degree of inaccuracy. In addition, the population
assessed was highly heterogeneous and featured a wide
range of chronic pain conditions, whose underlying
pathophysiology may vary considerably. Although the
present results suggest an analgesic potential of psy-
chedelics, more work is needed to evaluate which
chronic pain conditions are likely to benefit most.
Future research should also attempt to examine what
are the most effective and clinically practical dose-range
and frequency of use of these types of treatments and
whether their mind-altering effect should be considered
as a side effect or as a mediator of therapeutic benefits.
Future work should also attempt to assess in more detail
any potential adverse events associated with psyche-
delics use in a population of chronic pain sufferers.

Other limitations

Set and setting are well known to play a significant part
in the quality of the psychedelic experience and its long
term effects.’®’! However, in this survey, we did not
collect any data regarding the intention and context in
which respondents were using psychedelics. Future

research should attempt to elucidate whether these
factors also play a role in the putative analgesic effect of
psychedelics.

In macrodoses, psychedelics produce such intense
effects that it is difficult to compare their ‘side effects’ to
that of conventional medication. Although we were
mostly interested in the post-acute effects of macro-
doses on pain, unfortunately, the question relating to
side effects with macrodoses was not framed in a way
that allow us to dissociate between the acute experience
and the post-acute effects, and we therefore decided to
only compare side effects between interventions that do
not significantly affect the state of consciousness.

Conclusion

Data collected through this survey produced further in-
sights into the analgesic potential of psychedelics. Hal-
lucinogenic doses, while less often used for analgesic
purposes than microdoses, were reported to induce a
higher level of pain relief than conventional pain medi-
cations (including opioids and cannabis), with perceived
benefits lasting for more than a day. This self-reported
pain relief appeared unrelated to whether or not the in-
tended use was pain management, prior experience with
psychedelics or level of advocacy. Future work should
look more closely at the analgesic effect experienced in the
days following a psychedelic macrodose, and its relation
to other factors, whether physiological, such as neuro-
plasticity and inflammatory markers or psychological,
such as resilience, acceptance and coping strategies.
Although the effects were weaker and potentially
more prone to expectation bias, our results also confirm
some potential benefits of microdoses of psychedelics
for pain management. Low doses of psychedelics do not
significantly impact daily functioning®* and therefore
may provide a more practical and accessible way to use
these compounds as analgesics. Future work should
attempt to identify an optimal trade-off between effi-
cacy and psychoactive effects, as well as elucidating the
underlying mechanisms of actions, and identifying
which pain condition may benefit most from this class
of compounds. Taken together, our results indicate
interesting potential analgesic applications for psy-
chedelics and warrant further clinical research.
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