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Abstract

Introduction: Emerging evidence suggests that psychedelic compounds, including the Amazonian
botanical decoction ayahuasca, may provide clinical benefit in the treatment of alcohol or other drug
use disorders. This study investigates associations between ayahuasca consumption in naturalistic
settings and current alcohol and other drug use.

Methods: Online cross-sectional study of people who have consumed ayahuasca in religious,
traditional and non-traditional settings in over 40 countries. A total of 8629 participants (53% male,
average age 40 years) were included in the analysis. Logistic regressions were used to explore
associations between ayahuasca drinking variables and the current use of alcohol and other drugs,
as well as the influence of confounding factors such as church or community membership.

Results: The number of times ayahuasca had been consumed was strongly associated with increased
odds of never or rarely drinking alcohol, never or rarely engaging in ‘risky drinking’ and having not
consumed a range of drugs in the past month, with these effects greater for those with a prior
substance use disorder compared to those without. The strength of ayahuasca drinkers subjective
spiritual experience, number of personal self-insights obtained and drinking ayahuasca with an
ayahuasca church were also associated with lower substance use in some models.

Discussion and Conclusions Consumption of ayahuasca in naturalistic settings is associated with
lower self-reported current consumption of alcohol and other drugs for those with and without prior
substance use disorders, with such effects present after adjusting for religious or social group

effects.
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Introduction

After many decades of inattention, a resurgence of interest in the potential clinical application of
various psychedelic substances for the treatment of mental health and substance use disorders is
now underway [1]. The primary focus of contemporary research in this area is the so-called classic
psychedelics (psilocybin, ayahuasca and LSD/Lysergic acid diethylamide), which have their chief
mode of action via the 5-HT2A receptors, as well as the entactogen and indirect serotonergic
agonist, MDMA (3,4-Methylenedioxymethamphetamine) [1]. Although preliminary, mounting
evidence relating to the use of these substances is encouraging, and both psilocybin and MDMA
have recently been granted ‘breakthrough therapy’ status by the United States Food and Drug

Administration for major depressive disorder and post-traumatic stress disorder respectively [2,3].

There is also strong interest in the use of psychedelic compounds in addiction treatment [4,5]. Two
recent reviews (one systematic review and one meta-analysis) of older LSD research (undertaken
between 1966 and 1973) have reported a beneficial effect of LSD versus placebo for alcohol misuse
[odds ratio (OR) 1.96; P <0.001], and the first modern addiction studies with psilocybin have
identified significant improvements in tobacco and alcohol dependence [6-10]. Another trial using
psilocybin for the treatment of cocaine dependence is underway (NCT02037126), as well as a pilot
study of MDMA for the treatment of alcohol dependence [11]. A recent systematic review examining
the effects ayahuasca on substance use and dependence identified improvement in addiction
related biochemical or behavioural parameters in animals and reductions in dependence symptoms

in human studies[12].

Here we focus specifically on ayahuasca, a traditional botanical decoction of the Banisteriopsis caapi
and Psychotria viridis or Dyplopterys cebrerara plants containing DMT (N,N-Dimethyltryptamine) and
harmala alkaloids. Ayahuasca has been used as a traditional medicine by indigenous groups in South
America for centuries and was adopted as a religious sacrament by several Brazilian Christian based
syncretic churches in the middle of the 20th century [13]. Recent decades have seen a global
expansion of ayahuasca use via the international spread of these ayahuasca churches, the growth of
ayahuasca tourism in South American countries, particularly Peru, and the increasing popularity of
neo-shamanic healing ceremonies using ayahuasca across North America, Europe and Australia [14-

16].

The ayahuasca churches differ from traditional and neo-shamanic ayahuasca groups in being
structured religious organisations, which use ayahuasca on a regular ongoing basis in all usual

services, and in Brazil have a large middle class and professional membership [17,18]. This long-term
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organisational use has presented an unusual opportunity for research, with studies undertaken
reporting no adverse impacts on neuropsychological functioning and apparent positive effects on
mood and wellbeing, in addition to either a complete remission or significant reduction in drug and
alcohol use among church members identifying prior dependence or abuse [19-26]. Studies of
ayahuasca drinkers in other naturalistic settings have reported similar findings relating to reduced
problematic substance use, as well as improved health behaviours, and a range of psychological or
emotional effects suggested to be able to support recovery and relapse prevention [27-34].
Although the potential for emotional or psychological difficulties post-use has also been noted

[16,27].

Relevant mechanisms of action for the classic psychedelics, such as DMT and psilocybin, involve the
modulation of the serotonergic, dopaminergic and glutamatergic systems (related largely to
interactions with 5-HT2A receptors), promotion of structural and functional plasticity in the pre-
frontal cortex, and agonism at the 5-HT2C receptors [35-38]. Additional pathways specific to
ayahuasca that have been suggested to support anti-addictive effects include the activation by DMT
of the sigma-1 (01) and trace amine-associated receptors, and apparent anti-addictive effects of the
brew’s harmala alkaloids, particularly harmine [39-41]. Psychotherapeutic mechanisms such as self-

insights are also suggested to be important [42,43].

It is also important to note that the community or religious contexts in which ayahuasca is often
drunk may provide a potential benefit for psychiatric or substance use disorders, independently of
the ayahuasca itself [44]. In addition, in a range of studies with psychedelics extra-pharmacological
factors, such an individual’s mental state prior to consumption, the context of consumption and the
strength of participants’ subjective mystical experience during the acute phase, have been identified

as being important and predictive of a positive therapeutic response [45-48].

Anonymous online surveys have particular utility for accessing hidden populations, such as users of
scheduled substances, and have been previously used to gain a broader understanding of potential
risks and benefits, which can inform drug and health policy and potential clinical trials [49-52]. A
further strength of samples obtained online is that these provide a perspective different to
substance use research involving individuals in clinical settings or the criminal justice system [52].
Online cross-sectional surveys similar to the current study have also been successfully used to assess
self-reported change in alcohol consumption associated with other plant based substances such as

medicinal cannabis [53].



This exploratory study uses the largest dataset ever collected relating to ayahuasca drinking
(n=10,836), to explore associations between ayahuasca consumption and participants current use of
alcohol and other drugs, and the extent to which this may be influenced by patterns of use, aspects
of the acute subjective experience and potential confounding factors such as church or community
membership. Differences in associations for those with and without prior substance use disorders

are also investigated.

Methods

Study design

Data analysed were from the Global Ayahuasca Project, an international online cross-sectional
survey (n=10,836) of ayahuasca drinkers conducted between April 2017 and May 2019 that collected
data from individuals (18+ years) who had consumed ayahuasca at least once. The survey was
translated into five languages other than English (Portuguese, Spanish, German, Italian and Czech). A
non-random sampling strategy was chosen due to the hidden nature of the ayahuasca drinking
population in most countries and the benefits associated with obtaining a large sample size.
Participation was promoted via email and websites of relevant organisations, ayahuasca churches
and retreat centres, as well as Facebook. No financial incentives were provided for participation.
Data was cross-checked to remove suspected duplicate responses, and partially completed surveys
were retained. Ethics approval was provided by the University of Melbourne Human Research Ethics
Committee (HREC number 1545143.3), with data collected via the University’s Limesurvey survey
platform. For the present publication, only participants who provided responses to at least one of

the alcohol and drug items in the survey were included in the analysis (n=8629) (Table 1).

Demographic data collected included age, education and country of residence. Detailed data
regarding ayahuasca drinking was obtained including history and patterns of drinking, and any
adverse effects experienced. Subjective spiritual experience (during all ayahuasca experiences) was
assessed using the spirituality component of the Persisting Effects Questionnaire (PEQ-S) [54], a six-
point scale (ranging from not at all significant to the single most spiritually significant experience of
my life); and an adapted version of the nine item Short Index of Mystical Orientation (SIMO) scale, a
unidimensional instrument intended to capture seven defining characteristics of mysticism:
ineffability, noesis, transiency, passivity, oneness, timelessness and true ego [55]. SIMO items are
scored 1 (not at all) to 10 (very much), giving a total score range of 9-90. This adapted version of the

SIMO displayed a good level of internal consistency (a = 0.85).



Several customised questions were developed from the ayahuasca literature. Number of ‘self-
insights’ during your ayahuasca experiences utilised a list of seven commonly reported personal
insights such as new understanding of childhood events, your physical body function and care, and
the purpose and direction of your life. This variable displayed a good level of internal consistency (a
= 0.80). Such insights are often reported to be one of the most profound aspects of the ayahuasca
experience [31]. A single item question was used to measure the extent to which extreme fear or
panic had been experienced during an ayahuasca session, scored from 0 “Not at all” to 10 “Very
much”. Individuals were also asked if they have a “close community or network of people” with

whom they drink ayahuasca, with responses, Not at all, slightly, moderately, or very much.

Respondents were also asked to identify from a list any lifetime mental health diagnoses received
from a health professional, including alcohol dependence/abuse and drug dependence/abuse, as
well as whether they had been experiencing the mental health disorder at the time of drinking
ayahuasca (on any occasion). Number of emotional or psychological ‘integration difficulties’ in the
weeks or months after drinking ayahuasca was based on the Patient Health Questionnaire for
Depression and Anxiety (PHQ-4) [56] plus five additional items such as ‘Nightmares, or disturbing
thoughts, feelings, or sensations’, and ‘Feeling disconnected or alone’. The integration difficulties
variable displayed a good level of internal consistency (a = 0.86). Information was also collected on
the frequency of current alcohol consumption, frequency of ‘risky’ alcohol consumption (see Table
1), defined as more than 4 standard drinks on one occasion, as well as the lifetime, past year and

past month use of a range of drugs.

Statistical analyses

Pearson’s X2 test and Independent samples t-test were used to assess differences between
categorical and continuous variables. Multivariate models utilised binary logistic regressions and
were performed using STATA 16. To minimise potential bias associated with participants not
completing certain questions/sections within the survey we utilised multiple imputation for the
imputation of missing data for all independent variables in multivariate models. We used the mi
impute chained command in STATA 16 with imputations undertaken using the regress command for
continuous variables, the ologit command for ordinal variables, and logit command for categorical
variables with 20 datasets (m=20) imputed for the analysis. The maximum proportion of missing

cases imputed was 9%. Statistical significance was considered as a P value of <0.05.



Results

Sample characteristics

Respondent characteristics, split by ayahuasca church/non-ayahuasca church due to notable
differences outlined above, are reported in Table 1. For both groups the average age was 41 years,
with a greater proportion of males (53%) and high levels of university education. There were several
differences revealed between respondents who had last drunk with an ayahuasca church and those
who had drunk in other contexts, with the latter group being significantly less likely to live in Brazil,
but more likely to have a lifetime mental health diagnosis, have higher current alcohol and drug use,
a higher lifetime number of different drugs used, and to have consumed ayahuasca fewer times
(Table 1). Around 10% of both groups reported having a prior drug use disorder (total n=792)
(difference not significant), while a similar number (total n=800) reported a prior alcohol use

disorder (11.2% ayahuasca church vs 9.6% other contexts (x2 (1)5.3; P=0.02).

TABLE 1 ABOUT HERE

Current alcohol and drug use

Table 2 shows the results of bivariate logistic regression models investigating associations between
alcohol and drug use and ayahuasca drinking variables. Regressions were performed separately for
individuals with and without a prior alcohol or drug use disorder for the three dependent variables
rarely/never drinking alcohol, rarely/never engaging in risky drinking and having no recent
consumption of any drugs (of the 11 drugs listed in Table 3, plus heroin). A consistent and strong
positive association was observed between the number of times ayahuasca has been consumed (10
categories) and the likelihood of lower alcohol and drug use. This included increased odds of
rarely/never consuming any alcohol [No prior alcohol use disorder (AUD) OR 1.26, 95% confidence
interval (ClI) 1.22-1.30; Prior AUD OR 1.36, 95% CI 1.22-1.51), rarely/never engaging in risky drinking
(No prior AUD OR 1.05, 95% Cl 1.01-1.10; Prior AUD OR 1.18, 95% Cl 1.01-1.38) and having
consumed no drugs (other than alcohol) in the past month [No prior drug use disorder (DUD) OR
1.16, 95% Cl 1.12-1.19; Prior DUD OR 1.40, 95% Cl 1.26-1.56). Drinking ayahuasca with an ayahuasca
church was also strongly associated lower alcohol and drug use other than rarely/never engaging in

risky drinking for people with a prior AUD, where there was no significant association.

A higher rated subjective mystical experience, measured via the PEQ-S, was associated with 11% (OR
1.11, 95% Cl 1.04-1.18) and 28% (OR 1.28,95% Cl 1.03-1.59) increases in the odds of no recent drug
use for those with and without a prior drug use disorder respectively. However, the second spiritual

experience measure, SIMO score, had a marginal negative association with rarely/never engaging in



risky drinking (OR 0.99, 95% Cl 0.99-1.00) for people with no prior AUD, and having no recent drug
use (OR 0.99, 95% Cl 0.99-1.00) for people with no prior DUD. A modest negative association was
also identified for integration difficulties and no recent drug use for those with a prior DUD (OR 0.90,
95% Cl 0.83-0.98), as well as weak negative associations between experiencing extreme fear and
never/rarely drinking alcohol for those with no prior AUD (OR 0.98, 95% Cl 0.96-1.00), and the
number of years since ayahuasca was last consumed and rarely/never engaging in risky drinking for
people with no prior AUD (OR 0.97, 95% CI 0.95-1.00). By contrast, each additional year since
ayahuasca was last consumed was associated with 12% increase in the odds of no recent drug use

for people with a prior DUD (OR 1.12, 95% Cl 1.02-1.24).

Models investigating the odds of recent use of specific drugs (for those with lifetime use) are
presented in Table 3. Again, the most consistent association between ayahuasca drinking variables
and current drug use was for the number of times ayahuasca had been consumed, with this
association present for 7 out of the 11 drugs for which data was available. Each additional category
of lifetime ayahuasca consumption was associated with a reduction in the odds of recent use of 10-
19% for these drugs, with the strongest association present for cocaine (OR 0.81, 95% Cl 0.74-0.89).
Of the four drugs where this association was not present, recent use of one, non-medical use of
tranquilisers, was negatively associated with the PEQ-S (OR 0.86, 95% ClI 0.75-1.00) and number of
self-insights attained (OR 0.89, 95% Cl 0.83-0.97). The PEQ-S and self-insights were also negatively
associated with recent use of cannabis (OR 0.92, 95% Cl 0.86-0.97) and cocaine respectively (OR
0.92, 95% CI 0.85-0.99). However, number of self-insights was associated with a slight increase in the
odds of recent cannabis use (OR 1.03, 95% Cl 1.00-1.07). Our other spirituality measure, SIMO score,
also marginally increased (by 1%) the odds of recent cannabis (OR 1.01, 95% CI 1.01-1.01) and LSD
(OR 1.01, 95% Cl 1.00-1.02) use.

Significant negative associations were present for drinking with an ayahuasca church and recent use
of five of 11 individual drugs. Experiencing extreme fear was associated with slightly reduced odds of
recent cannabis (OR 0.97, 95% Cl 0.95-0.99) and LSD use (OR 0.95, 95% Cl 0.92-0.99), while there
were no significant associations with integration difficulties, or drinking ayahuasca with a strong
community of people and recent use of any individual drugs. As with the previous models there was
little apparent time effect (years since drunk) other than a modest negative association with recent

magic mushroom use (OR 0.94, 95% Cl 0.90-1.00).

TABLE 3 ABOUT HERE




We undertook further analysis of the associations between the number of times ayahuasca had
been consumed and recent use of individual drugs by prior DUD status, adjusting for age, sex and
drinking with an ayahuasca church (See Table S1). This revealed stronger negative associations
between times consumed and current drug use for people with, compared to those without, a prior
DUD, for all of the seven drugs for which this was significant for the whole sample, other than magic
mushrooms (not significant for either group), and novel psychoactive substances, which was

significantly negatively associated for the prior DUD group only (OR 0.57, 95% Cl 0.39-0.83).

Discussion

In the context of both expanding naturalistic use and academic research interest in the therapeutic
use of ayahuasca, our dataset of 8629 ayahuasca drinkers from more than 40 countries provides a
unique opportunity to investigate associations between ayahuasca consumption in naturalistic
settings and the use of alcohol and other drugs. We identified a strong positive association between
the consumption of ayahuasca and the likelihood of never or rarely drinking alcohol, never or rarely
engaging in risky drinking (>4 standard drinks on one occasion) and having not consumed a range of
drugs in the past month. Multivariate models revealed the number of times ayahuasca was
consumed to be consistently and strongly associated with low or no current consumption of alcohol

and drugs.

A further notable aspect of our results is to highlight associations between aspects of the acute
ayahuasca experience and current alcohol and drug use. The role of the subjective spiritual
experience has been well documented in other research with classic psychedelics. Here the PEQ-S
was associated with substantial increases in the odds of lower alcohol consumption and no recent
use of any drug use for those with a prior AUD or DUD respectively [1]. We also identify modest
associations between the number of self-insights attained and current drug and alcohol use. This
concept has been noted by other authors in the form of experiences that enable participants to
identify negative thought patterns related to their addiction, provide understanding of the origins
and dynamics of their addiction, and contribute to the healing of traumas that underlie many
addictive disorders [42,57-59]. The contextual factor of drinking ayahuasca with an ayahuasca
church was found to be strongly associated with lower current alcohol and drug use. Interestingly
there was little evidence of a diminishing of the association between ayahuasca drinking variables

and alcohol and other drug use over time (which for some respondents had been several years).

Our findings suggesting anti-substance use effects are consistent with those reported in several

smaller studies. Analysis of outcomes for 36 patients at the Takiwasi (therapeutic community) drug



treatment centre in Peru which uses ayahuasca along with other traditional plants, identified
significant decreases in addiction severity outcomes for drug and alcohol use, as well as reduced
emotional distress and enhanced wellbeing [60]. Similarly, an observational study of First Nations
young people in Canada provided with ayahuasca-assisted treatment for problematic substance use
reported psychological and wellbeing benefits as well as reductions in tobacco, alcohol and cocaine
use at 6 months [30]. A global survey of drug users, including 527 ayahuasca drinkers, found this
group to have lower problematic alcohol consumption than other psychedelic users, but not non-
psychedelic users, however heterogeneity of groups was noted [61]. A number of studies have also
reported lower rates of alcohol and other drug use among members of ayahuasca churches in Brazil,
when compared to a comparison group or the Brazilian population, with these effects visible even
among samples with a higher lifetime incidence of illicit drug use or dependence [21,22,62,63].
However, it is unclear to what extent these outcomes are related to ayahuasca consumption per se
vs broader group membership and social connection benefits [44]. Ours is the first study to
investigate these effects separately and shows that ayahuasca drinking variables remain robustly
associated with reduced alcohol and drug use after adjusting for ayahuasca church and community

membership.

Strengths of this study include the large sample and cross-cultural sampling frame, however several
limitations are also important to note. In particular, the non-random, self-selected sample, which
risks bias towards respondents who have had a positive experience with ayahuasca and are
motivated to spend time completing a survey, versus those with negative or neutral experiences that
may preference non-involvement. All data collected was self-reported, and several items involved
retrospective assessments of things that may have occurred some time ago. The cross-sectional
study design also means that we do not have data relating to historical alcohol and drug use to
confirm apparent reductions in alcohol and other drug use. Around (29%) of respondents also did
not complete the alcohol and drug sections of the survey and were excluded from the analysis. This
group may differ from the included sample, resulting in further selection bias. We also note
limitations in comparative data relating to prior diagnoses of alcohol and drug use disorders and
other mental health conditions, which is likely to be influenced by mental health system capacity for
Brazil in particular [64]. However, the high average education level of the Brazilian sample (higher
than drinkers from all other regions), is likely to mitigate this effect. Finally, we note that
multivariate models reported nominal p-values that were not adjusted for multiple-hypothesis
testing [65,66].

In conclusion, this study identified a robust negative association between the consumption of

ayahuasca and low current use of alcohol and other drugs for those with and without prior
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substance use disorders, in a large cross-national sample of ayahuasca drinkers. We note several
aspects of the ayahuasca drinking experience that appear to contribute to this association, and that
these associations remain strong even after adjusting for ayahuasca church and community
membership. The results add further support to the current academic interest in the potential use of
classic psychedelics as agents for the treatment of addictive disorders, and provide important data
to support the development of experimental treatment protocols for use in controlled clinical

studies.
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Table 1. Sample characteristics and alcohol and drug use variables by context of use*®

Non-ayahuasca | Ayahuasca | Statistical test
church® church
% (n) % (n)
Sex (4351) (3955) ¥x2=0.1 P=0.000
Female 47.3 47.0
Male 52.7 53.0
Age? (4346) (3935) T(8279)=-0.5 P=0.596
Mean age (SD) 40.6 (11.5) 40.7 (12.9)
University education (4358) (3959) x2=1.2 P=0.281
Yes 63.2 64.3
Region of residence (4091) (3954) x2=3.8e+03 P=0.000
Brazil 15.6 84.1
Other Latin America 9.8 0.5
Europe 42.2 7.1
North America 23.6 7.5
Australia and New Zealand 7.5 0.7
Asia and Middle East 1.3 0.1
Lifetime mental health diagnosis (4248) (3822) x2=112.2 P=0.000
Any 42.7 31.2
Number (SD)? 0.9 (1.3) 0.5(0.9) T(7,3456)=39.9; P=0.000
Times drunk ayahuasca (lifetime) (4326) (3653) x2=4.0e+03 P=0.000
1 12.4 1.8
2-3 19.8 2.6
4-5 14.6 1.5
6-10 16.1 3.1
11-20 12.8 3.8
21-50 12.3 9.6
51-100 5.9 10.8
101-200 2.9 12.0
201-500 2.0 27.7
500-5000 1.3 27.3
Any past month drug use (3897) (3450) x2= 1.2e+03 P=0.000
Yes 38.2 9.6
Lifetime number of different drugs used (3897) (3450) T(7,3456)=39.9 P=0.000
Mean number (SD)? 4.4(2.9) 1.9 (2.3)
Alcohol consumption (any) (3904) (3455) x2=2.4e+03 P=.000
Every day 2.3 0.2
5 or 6 days per week 3.4 0.6
3 or 4 days per week 7.9 1.5
1 or 2 days per week 16.1 3.5
2 or 3 days per month 129 3.2
Rarely 35.4 12.7
Never 22.2 78.5
Alcohol consumption (>4 standard drinks —among | (2991) (718) x2=23.7 P=.000
alcohol drinkers only)
At least twice a week 8.86 6.27
Once a week 8.63 6.82
2 or 3 times a month 11.13 7.38
About once a month 12.67 11.84
Less than monthly 34.34 38.02
Never 24.37 29.67
Prior alcohol use disorder (3978) (3216) x2=5.3 P=0.021
Yes 9.6 11.2




Prior drug use disorder (3978) (3620) x2=0.45 P=0.500

Yes 104 9.9

2 Percentages may hot sum to 100.0% due to rounding; ® “(n)” indicates valid (non-missing) sample for each item; ¢ ‘non-
ayahuasca church’ includes traditional, non-traditional, mixed and other contexts ¢ Independent sample T-test.



Table 2. Associations between demographic and ayahuasca drinking variables and low/no recent alcohol and drug use (bivariate logistic regression

models)

Dependent Consumes any alcohol® Risky drinking (alcohol drinkers only)® Drug consumption in last month
variable (among those with any lifetime use)°©
Coding 1=never/rarely, O=more than rarely 1=never/rarely, 0=more than rarely 1=none, O=at least once
Group No prior AUD (n=6821) Prior AUD (n=721) No prior AUD (n=3528) Prior AUD (n=283) No prior DUD (n=6813) Prior DUD (n=711)

OR(95%Cl) : P OR(95%Cl) : P OR (95% Cl) P OR (95% Cl) P OR(95%Cl) : P OR (95% Cl) P
Covariates
Age (decades) = 0.91 (0.86; 0.91 (0.76; 1.24 (1.16; 1.1 (0.84; 1.13 (1.07; 1.03 (0.85;

0.96) 0.001 1.1) 0.338 1.33) 0.000 1.44) 0.489 1.19) 0.000 1.25) 0.752
Female 1.41 (1.25; 1.27 (0.84; 1.54 (1.33; 1.75 (1.03; 1.33 (1.17; 1.43 (0.95;

1.60) 0.000 1.91) 0.251 1.77) 0.000 2.97) 0.038 1.5) 0.000 2.14) 0.086
University 0.67 (0.59; 0.66 (0.45; 0.95 (0.82; 1.24 (0.73; 1.22 (1.08; 0.93 (0.64;
education 0.76) 0.000 0.99) 0.042 1.1) 0.504 2.12) 0.430 1.38) 0.002 1.36) 0.721
Lifetime MH 1.11 (1.04; 0.98 (0.86; 1.02 (0.95; 0.95 (0.89; 0.88 (0.77;
diagnoses ¢ 1.18) 0.001 1.12) 0.740 1.09) 0.542 1(0.85;1.19) : 0.963 1) 0.056 1.00) 0.057
Ayahuasca
drinking
Number of 1.26 (1.22; 1.36 (1.22; 1.05 (1.01; 1.18 (1.01; 1.16 (1.12; 1.40 (1.26;
times drunk® 1.30) 0.000 1.51) 0.000 1.10) 0.010 1.38) 0.038 1.19) 0.000 1.56) 0.000
Ayahuasca 3.04 (2.53; 2.81 (1.64; 1.26 (1.03; 0.87 (0.43; 2.81(2.38; 2.35(1.47;
churchf 3.64) 0.000 4.81) 0.000 1.54) 0.023 1.78) 0.709 3.33) 0.000 3.76) 0.000
Ayahuasca 1.01 (0.95; 1.03 (0.83; 1.04 (0.96; 1.16 (0.87; 0.98 (0.92; 1.08 (0.86;
community & 1.08) 0.736 1.27) 0.801 1.11) 0.330 1.54) 0.322 1.05) 0.635 1.34) 0.516
SIMO total 1.00 (0.99; 1.00 (0.99; 0.99 (0.99; 1.00 (0.98; 0.99 (0.99; 1.00 (0.99;

1.00) 0.402 1.02) 0.816 1.00) 0.023 1.02) 0.672 1.00) 0.000 1.01) 0.942
PEQ-S 1.00 (0.94; 1.20(0.97; 1.01 (0.95; 1.34 (0.98; 1.11 (1.04; 1.28 (1.03;

1.06) 0.958 1.49) 0.088 1.09) 0.699 1.84) 0.066 1.18) 0.001 1.59) 0.027
Self-insights 1.05 (1.01; 1.04 (0.94; 1.03 (0.99; 1.18 (1.00; 0.97 (0.94; 1.06 (0.95;

1.08) 0.004 1.16) 0.459 1.07) 0.124 1.39) 0.044 1.00) 0.055 1.19) 0.280
Extreme fear 0.98 (0.96; 0.94 (0.89; 1.00 (0.98; 0.99 (0.91; 1.01 (0.99; 1.02 (0.96;

1.00) 0.032 1.01) 0.075 1.03) 0.783 1.07) 0.821 1.03) 0.216 1.09) 0.487
Years since 0.99 (0.97; 1.07 (0.96; 0.97 (0.95; 1.19 (1.00; 0.99 (0.98; 1.12 (1.02;
drunk" 1.01) 0.389 1.19) 0.236 1.00) 0.031 1.41) 0.053 1.01) 0.520 1.24) 0.017
Integration 0.98 (0.95; 0.97 (0.89; 0.98 (0.95; 1.05 (0.94; 0.97 (0.94; 0.90 (0.83;
difficulties 1.01) 0.222 1.06) 0.495 1.01) 0.237 1.18) 0.346 1.00) 0.051 0.98) 0.013




2 Rarely/never = once a month or less ; ® Rarely = less than monthly; ¢ includes the 11 drugs listed in Table 3, plus heroin, ¢ Number of lifetime mental health diagnoses; f lifetime uses of
ayahuasca (categories as per Table 1); flast drank with an ayahuasca church; & drink ayahuasca with a close community; " number of years since last drank ayahuasca. Cl, confidence interval;

OR, odds ratio.



Table 3. Odds (95% confidence interval) of recent drug use by drug! (among those with lifetime use) (logistic regression models)

Dependent variable (N Cannabis Cocaine Meth/ Ecstasy LSD (3205) Magic Non-med Non-med Opium (767) | Ketamine NPS (597)

with lifetime use) (5622) (3052) speed (2975) mushrooms | tranquilisers | opiates (946)

(1=recent use, 0=no (1503) (3402) (1339) (631)

recent use)

(% of total sample/% of | (75.0/28.4) | (41.5/2.6) (20.6/1.6) (40.5/4.3) (43.6/4.7) (46.5/6.6) (18.3/3.2) (8.7/1.3) (10.6/1.3) (13.1/1.6) (8.2/0.6)

lifetime users with

recent use)

Covariates

Age (decades) 0.88"(0.84;  0.68"(0.58;  0.62"(0.50; | 0.77"°(0.68; @ 0.69"(0.61; & 0.88"*(0.80; : 0.98(0.85; : 0.77(0.50;  0.94(0.75;  0.66™(0.51; @ 1.09(0.79;
0.93) 0.80) 0.77) 0.88) 0.78) 0.96) 1.13) 1.18) 1.18) 0.85) 1.5)

Female 0.78" (0.69; | 0.71** 0.77 (0.51; | 0.74™ 0.66™ (0.52; | 0.81™*" 1.06 (0.78; | 0.24™" 0.78 (0.48; | 0.88(0.57; | 0.44™"
0.88) (0.52; 0.97) 1.15) (0.58; 0.95) 0.85) (0.66; 1.00) 1.44) (0.08; 0.75) 1.28) 1.35) (0.20; 1.00)

University education 0.83" 0.87 (0.64; 1.23(0.81;  0.93(0.73; 1.11(0.87;  0.84(0.69; | 0.98(0.72; 1.43 (0.59;  1.06 (0.66; 1.52 (0.96;  0.79 (0.41;
(0.74;0.94) | 1.18) 1.85) 1.20) 1.42) 1.03) 1.34) 3.49) 1.69) 2.41) 1.53)

Lifetime MH diagnoses® | 1.05™" 1.03 (0.92; 1.15™ 0.96 (0.87; 0.89™" 1.04 (0.96; 1.05 (0.95; 1.24 (0.97; 1.21" (1.05; | 1.05 (0.90; 1.16 (0.95;
(1.00; 1.00) | 1.15) (1.02; 1.30) | 1.06) (0.81;0.98) | 1.12) 1.16) 1.57) 1.38) 1.22) 1.42)

Ayahuasca drinking

Number of lifetime uses | 0.86" (0.83; | 0.81" (0.74; 0.89™" 0.84" (0.78; 0.86" (0.80; 0.90" (0.85; 1.02 (0.94; 0.92 (0.73; 0.89 (0.78; 0.83"(0.73; | 0.85(0.70;

b 0.89) 0.89) (0.79; 1.00) | 0.91) 0.92) 0.95) 1.11) 1.16) 1.02) 0.94) 1.05)

Ayahuasca church ¢ 0.427 (0.35; | 0.58™" 0.59 (0.3; 0.58" (0.38; | 0.43"(0.29; | 0.40"(0.28; | 0.92(0.60; 1.20 (0.35; 0.49 (0.18; 0.55 (0.24; 0.85 (0.26;
0.49) (0.34;0.98) | 1.16) 0.87) 0.64) 0.58) 1.41) 4.17) 1.30) 1.28) 2.79)

Ayahuasca community® | 1.00 (0.94; & 0.94(0.80;  0.85(0.70; . 1.08(0.95;  1.01(0.89;  1.04(0.94; | 0.96(0.82;  1.16(0.73; . 0.96(0.76;  1.13(0.91; . 1.00(0.71;
1.06) 1.09) 1.05) 1.23) 1.14) 1.16) 1.13) 1.85) 1.20) 1.39) 1.41)

SIMO total 1.01% (1.01; = 1.00 (0.99; 1.01 (1; 1.00 (0.99; 1.01*" 1.00 (1.00;  1.00(0.99;  0.95(0.64;  1.01(0.79; 1.03 (0.84;  0.99 (0.97;
1.01) 1.01) 1.02) 1.00) (1.00; 1.02) | 1.01) 1.01) 1.41) 1.29) 1.26) 1.01)

PEQ-S 0.92" 0.97 (0.84; | 0.85(0.71; : 0.92(0.82;  091(0.81;  1.05(0.94; | 0.86™ 0.99 (0.96; | 0.99(0.98; : 0.99(0.98;  0.76(0.56;
(0.86; 0.97) | 1.12) 1.01) 1.04) 1.03) 1.16) (0.75; 1.00) 1.02) 1.01) 1.01) 1.02)

Insights - self 1.03™ 0.92"" 0.91(0.82; | 0.95(0.89; | 0.99(0.93; . 1.06(1.00;  0.89"*(0.83; : 0.85(0.69;  0.98(0.87; ' 0.94(0.85;  1.01(0.85;
(1.00; 1.07) | (0.85;0.99) | 1.01) 1.02) 1.05) 1.11) 0.97) 1.05) 1.1) 1.05) 1.19)

Extreme fear 0.97* 1.00 (0.95; 0.97 (0.93; 0.99 (0.95; 0.95"* 0.98 (0.95; 1.02 (0.97; 1,00 (0.87; 1.05 (0.98; 0.99 (0.93; 1.06 (0.95;
(0.95;0.99) | 1.05) 1.03) 1.03) (0.92;0.99) | 1.01) 1.07) 1.14) 1.12) 1.06) 1.17)

Years since drunk® 1.00(0.98; | 1.01(0.96; 0.96 (0.87; 0.98 (0.93; 0.98 (0.93; 0.94™* 1.02 (0.99; 0.66 (0.41; 0.93 (0.83; 1.05 (0.97; 1.03 (0.93;
1.02) 1.07) 1.06) 1.04) 1.03) (0.90; 1.00) | 1.06) 1.08) 1.03) 1.14) 1.14)

Integration difficulties’ 1.03 (1.00; @ 1.03(0.95; 1.04 (0.95; 1.01 (0.95; 1.03 (0.97; 1.01 (0.97; 0.99 (0.93; 1.17 (0.99; 0.94 (0.84; 0.93 (0.84; 0.97 (0.83;
1.06) 1.10) 1.13) 1.06) 1.08) 1.06) 1.06) 1.38) 1.05) 1.04) 1.12)

* P<0.001, ** P<0.01, *** P <0.05. ! Data was collected on heroin use but this model was not run as only 3 of 317 (0.95%) respondents with lifetime heroin use had used in the last month; 2

number of lifetime mental health diagnoses; ® lifetime uses of ayahuasca (categories as per Table 1); ¢ last drank with an ayahuasca church; ¢ drink ayahuasca with a close community; ¢




number of years since last drank ayahuasca, f number of integration difficulties. MH, mental health; NPS, new psychoactive substances; PEQ-S, Persisting Effects Questionnaire; SIMO, Short

Index of Mystical Orientation.
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