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ABSTRACT

While anecdotal reports claim that psychedelic microdosing reduces anxiety and mood symptoms,
evidence supporting these claims is scarce. This cross-sectional study investigated the association
between microdosing and trait anxiety. Furthermore, it was investigated if trait mindfulness
mediated this association. Participants completed anonymous online questionnaires and were
divided into three groups: current microdosers (n = 186), former microdosers (n = 77) and micro-
dosing-naive controls (n = 234). Trait anxiety and trait mindfulness were measured using the State-
Trait Anxiety Inventory — Trait subscale (STAI-T) and the 15-item Five-Facet Mindfulness
Questionnaire (FFMQ-15) respectively. Current and former microdosers reported lower STAI-T
scores compared to microdosing-naive controls. Furthermore, associations of current and former
microdosing with trait anxiety were mediated by trait mindfulness, with small effects of FFMQ-15
Total, Non-judging and Non-reactivity scores. However, in an exploratory analysis, all associations
between microdosing and STAI-T scores became non-significant when participants with previous
macrodose experience (n = 386) were excluded. Our findings suggest that RCT<apos;>s are
warranted to test causal hypotheses concerning the effects of microdosing and the role of trait

ARTICLE HISTORY
Received 14 September 2021
Revised 25 February 2022
Accepted 8 March 2022

KEYWORDS

Microdosing; psychedelics;
anxiety; mindfulness;
psilocybin; LSD

mindfulness in the effects of microdosing, while controlling for previous macrodose experience.

Introduction

Microdosing refers to the practice of regularly ingesting
a sub-hallucinogenic dose of a psychedelic substance.
Classical psychedelics are a group of compounds that
share a common mechanism of action as 5-HT2A recep-
tor agonists. A regular dose of a classical psychedelic can
induce alterations in cognition, perception, and emotion
(Halberstadt 2015; Nichols 2016), along with mystical
experiences (Griffiths et al. 2011; Liechti, Dolder, and
Schmid 2017) and ego dissolution (Nour et al. 2016). In
contrast, a sub-hallucinogenic dose, typically one-tenth
of a regular dose, does not induce these alterations or
experiences (Fadiman 2011). Lysergic acid diethylamide
(LSD) and psilocybin mushrooms are the most com-
monly microdosed psychedelics, at a frequency of two
to four times per week (Hutten et al. 2019; Johnstad
2018; Rosenbaum et al. 2020). In recent years, micro-
dosing attracted considerable attention in popular
media, where it is reported to enhance productivity
and reduce anxiety and mood symptoms (Garlick
2019; Glatter 2015; Nye 2017; Siebert 2020; Turk 2019;
Waldman 2017). Current research concerning the effects
of microdosing has focused on determining dose-effect
relationships (Bershad et al. 2019; Holze et al. 2020;

Hutten et al. 2020) or patterns of use and associated
outcomes (Andersson and Kjellgren 2019; Hutten et al.
2019; Johnstad 2018; Webb, Copes, and Hendricks
2019). Findings have been inconclusive, with some stu-
dies observing that microdosing is associated with
improved mental health (Anderson et al. 2019) and
others observing increased anxiety in microdosers com-
pared to controls (Bright et al. 2021; Hutten et al. 2020).

While the scientific evidence to support anecdotal
claims concerning microdosing remains inconclusive,
more is known of the effects of psychedelics in moderate
to large (macro-) doses. Multiple clinical trials have
investigated the effectivity of psychedelic-assisted psy-
chotherapy and found promising results for the treat-
ment of anxiety in patients with life threatening diseases
(Gasser et al. 2014; Griffiths et al. 2016; Grob et al. 2011;
Ross et al. 2016) and treatment resistant depression
(Carhart-Harris et al. 2018, 2016; Osdrio et al. 2015).
In addition, psychedelic use is associated with positive
personality change (Dressler, Bright, and Polito 2021;
MacLean, Johnson, and Griffiths 2011) and mindfulness
(Madsen et al. 2020; Soler et al. 2016; Uthaug et al. 2019)
in healthy individuals. While multiple studies have
demonstrated the physiological safety and low abuse
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potential of macrodoses (Carhart-Harris et al. 2018;
Johnson et al. 2018; Moreno et al. 2006), they are not
without risks. They often induce intense experiences
which can lead to what is commonly known as a “bad
trip,” characterized by acute anxiety, fear, panic, dys-
phoria, and paranoia (Strassman 1984). While imple-
mentation of appropriate safeguards mitigates these
risks (Johnson, Richards, and Griffiths 2008; Studerus
et al. 2011), microdosing may circumvent them entirely,
as it does not induce the intense experiences that char-
acterize a bad trip (Fadiman 2011). Should microdosing
be able to reproduce the positive effects found in macro-
dose research in a safer way, it could be a valuable tool in
the treatment of anxiety and depression. As macrodoses
have been found to be effective in the treatment of
anxiety (Gasser et al. 2014; Griffiths et al. 2016; Grob
et al. 2011; Ross et al. 2016) and treatment resistant
depression (Carhart-Harris et al. 2018, 2016; Osério
et al. 2015), and some early reports suggest the same
for microdosing (Hutten et al. 2019; Johnstad 2018), the
first aim of this study was to investigate if current micro-
dosers report lower trait anxiety compared to microdos-
ing-naive controls. In addition, as macrodose effects are
often long-term (Carhart-Harris et al. 2018; Gasser et al.
2014; Griffiths et al. 2016; Grob et al. 2011; Ross et al.
2016) and may include changes in relatively stable traits
such as openness and neuroticism (Dressler, Bright, and
Polito 2021; MacLean, Johnson, and Griffiths 2011) and
mindfulness (Madsen et al. 2020; Soler et al. 2016;
Uthaug et al. 2019), the second aim of this study was
to investigate if former microdosers also report lower
trait anxiety compared to microdosing-naive controls.
In recent years, the similarities between the phenom-
enology and neurophysiology of psychedelics and
mindfulness meditation (MM) received increasing
attention (Barrett and Griffiths 2018; Heuschkel and
Kuypers 2020; Milli¢re et al. 2018). MM refers to multi-
ple meditation practices that find their origin in the
Buddhist tradition and is used in mindfulness-based
interventions such as mindfulness-based stress reduc-
tion (MBSR: Kabat-Zinn 1990) and mindfulness-based
cognitive therapy (MBCT: Segal, Williams, and
Teasdale 2002). Mindfulness is typically defined as
a state in which one<apos;>s complete attention is
directed toward the experiences occurring in the pre-
sent moment in a non-judgmental, accepting manner
(Baer et al. 2006; Bishop et al. 2004; Brown and Ryan
2003; Kabat-Zinn 1990). Trait or dispositional mind-
fulness refers to one<apos;>s general tendency to be
mindful (Medvedev et al. 2017). Both mindfulness-
based interventions and MM have been found to be
moderately effective in improving anxiety and mood
symptoms in healthy and clinical samples (Bohlmeijer
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et al. 2010; Eberth and Sedlmeier 2012; Hofmann et al.
2010). In addition, MM has been associated with
increased  openness (Hurk et al. 2011).
Phenomenological similarities between the effects of
psychedelics and MM include the ability to induce
mystical experiences (Berkovich-Ohana and Glicksohn
2017; Reavley and Pallant 2009; Russ and Elliott 2017)
and ego dissolution (Hanley, Nakamura, and Garland
2018). Furthermore, psychedelics and MM seem to
have similar effects on the default mode network
(DMN), a large scale intrinsic network that functionally
integrates distant brain areas. DMN activity generally
correlates with internally directed attention (Fox et al.
2005) and is associated with multiple types of self-
referential processing such as internal dialogue and
self-related judgments (Northoft et al. 2006), mind-
wandering (Fox et al. 2015), rumination (Hamilton
et al. 2015), and worry (Servaas et al. 2014).
Abnormalities of the DMN have been associated with
high trait anxiety (Imperatori et al. 2019) and multiple
psychological disorders including depression (Berman
et al. 2011; Greicius et al. 2007; Sheline et al. 2009),
whereas psychological treatment of these disorders has
been associated with adaptive changes in the DMN
(Scult et al. 2019; Yuan et al. 2018). Both psychedelic
states and MM have been associated with acute changes
in DMN activity and functional connectivity (Carhart-
Harris et al. 2012; Fox et al. 2016; Palhano-Fontes et al.
2015). In addition, changes in the DMN have been
found in long-term MM practitioners (Brewer et al.
2011). As MM and psychedelic states show similarities
in associated outcomes (Bohlmeijer et al. 2010; Eberth
and Sedlmeier 2012; Hofmann et al. 2010), phenomen-
ology (Berkovich-Ohana and Glicksohn 2017; Griffiths
et al. 2011; Hanley, Nakamura, and Garland 2018;
Liechti, Dolder, and Schmid 2017; Nour et al. 2016;
Reavley and Pallant 2009; Russ and Elliott 2017) and
neural correlates (Carhart-Harris et al. 2012; Fox et al.
2016; Palhano-Fontes et al. 2015), and as macrodoses
have been associated with increased mindfulness
(Madsen et al. 2020; Soler et al. 2016; Uthaug et al.
2019), the third aim of this study was to investigate if
trait mindfulness mediates the association between
microdosing and trait anxiety.

In summary, this cross-sectional study investigated
the association between microdosing and trait anxiety
and if this association is mediated by trait mindfulness.
It was hypothesized that (1) current microdosers report
lower trait anxiety compared to microdosing-naive con-
trols, (2) former microdosers report lower trait anxiety
compared to microdosing-naive controls, and (3) the
associations of both current and former microdosing
with trait anxiety are mediated by trait mindfulness.
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Methods
Participants

Participants were recruited in October and
November 2020 using posts on the online forum
Reddit under the username /u/erivha (n = 641) and
through a university research advertising website (n =
100). Participants aged > 16 with and without micro-
dosing experience were included. Participants with
microdosing experience were included if they were cur-
rently following or had previously followed
a microdosing regimen using psilocybin, LSD, DMT or
mescaline. Examples of microdosing regimen include
“once every three days” and “four days on, three days
off.” Participation was voluntary and student partici-
pants recruited through the university research advertis-
ing website received course credits as remuneration,
whereas participants recruited through Reddit were not
remunerated. Ethical approval was received from the
Ethics Review Board of the Faculty of Social and
Behavioral Sciences of the University of Amsterdam
(ID: 2019-CP-11359).

Measures

After providing informed consent, participants
answered questions concerning their demographic char-
acteristics, microdosing experience, previous macrodose
experience, current MM practice, trait anxiety, and trait
mindfulness (Table 1).

Demographic characteristics included age, gender,
highest educational qualification, and relationship sta-
tus. Regarding microdosing experience, participants
were asked “What is your microdosing experience?” (I
have no microdosing experience, I irregularly micro-
dose, I have previously followed a microdosing regimen,
I am currently following a microdosing regimen). Next,
participants were asked “What substance, if any, have
you microdosed?” (I have no microdosing experience,
Psilocybin, LSD, DMT, Mescaline, Other). Participants
who selected “Other” were asked to specify which
substance(s) they had microdosed. Regarding macro-
dose and mindfulness experience, participants were
asked “Do you have previous moderate to large dose
experience?” and “Do you currently practice mindful-
ness?” (Yes, No).

Trait anxiety was measured using the trait subscale of
the State-Trait Anxiety Inventory (STAI-T: Spielberger
et al. 1983), a 20-item self-report questionnaire which
measures one<apos;>s proneness to anxiety. Sample
items include “I wish I could be as happy as others
seem to be,” “I worry too much over something that
really doesn<apos;>t matter” and “I am a steady person.”

Items are rated on a 4-point Likert scale, ranging from 1
(almost never) to 4 (almost always). The minimum and
maximum scores are 20 and 80 respectively. A high
score indicates a higher proneness to anxiety. The
STAI-T has good psychometric properties, with
Cronbach<apos;>s alpha values in the range of .86 to
.95, and test-retest correlations ranging from .73 to .86
(Spielberger et al. 1983). In this study, Cronbach<apos;
>s alpha value was .94.

Trait mindfulness was measured using the 15-item
Five-Facet Mindfulness Questionnaire (FFMQ-15; Baer
et al. 2008), a self-report questionnaire which measures
the trait-like tendency to be mindful in daily life. It
contains the following subscales: Observing,
Describing, Acting with awareness, Non-judging, and
Non-reactivity. Sample items include “I notice how
foods and drinks affect my thoughts, bodily sensations,
and emotions” (observing), “I believe some of my
thoughts are abnormal or bad and I shouldn<apos;>t
think that way” (non-judging) and “When I have dis-
tressing thoughts or images I just notice them and let
them go” (non-reactivity). Items are rated on a 5-point
Likert scale, ranging from 1 (never or very rarely true) to
5 (very often or always true). Minimum and maximum
scores on each subscale are 3 and 15 respectively. High
scores on a subscale indicate a higher tendency to be
mindful in daily life. The FFMQ-15 has good psycho-
metric properties, with Cronbach<apos;>s alpha values
for the subscales ranging from .64 to .80 (Gu et al. 2016).
In this study, Cronbach<apos;>s alpha values for the
subscales ranged from .64 to .87.

Analysis

Participants were divided into three groups: current
microdosers (Current MD), former microdosers (Former
MD) and microdosing-naive controls (No MD). First,
differences between these groups were tested with an
ANOVA for age and chi-squared tests for gender, highest
educational qualification, relationship status, previous
macrodose experience, and MM practice. Second,
a linear regression was used to test the association between
current microdosing (No MD vs Current MD) and STAI-
T scores. If this association was significant, mediation by
the FFMQ-15 total and subscale scores was first tested
using joint significance tests as recommended by Yzerbyt
et al. (2018). Mediation was assumed to be present if path
a (microdosing experience to FFMQ-15 scores) and path
b (FFMQ-15 scores to STAI-T scores) of the mediation
model were significant. To test the size and significance of
the indirect effect, percentile bootstrapping analyses were
conducted using the PROCESS macro (Hayes 2013).
These steps were repeated to test the association between
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No MD (n = 234)

Current MD (n = 186) Former MD (n = 77)

Age, M (SD) 26.4 (10.8)%
Gender, n (%) a
Male 99 (42.3)
Female 130 (55.6)
Non-binary 5(2.1)
Highest education, a
n (%)
Doctoral degree 3(1.3)
Master's degree 21 (9.0)
Bachelor's degree 78 (33.3)
Vocational 18 (7.7)
certificate
High school 105 (44.9)
diploma
Primary education 8 (3.4)
No formal 1(.2)
education
Romantic a
relationship, n (%)
No 128 (55.4)
Yes 106 (45.3)
Microdosed
substance, n (%)’
Psilocybin -
LSD -
DMT -
Mescaline -
Previous macrodose, a
n (%)
No 145 (62.0)
Yes 89 (38.0)
Current MM practice, a
n (%)
No 164 (70.1)
Yes 70 (29.9)
STAI-T, M (SD) 49.8 (12.1)°
FFMQ-15 total, M (SD) 46.4 (8.3)°
Observing, M (SD) 9.6 (2.5)°
Describing, M (SD) 9.9 (2.7)*
Acting w/ 8.7 (2.3)°
awareness,
M (SD)
Non-judging, 9.5 (3.0)°
M (SD)
Non-reactivity, 8.7 (2.5)°
M (SD)

34.1 (b1 0.9)° 30.3 (b10.8)°
127 (68.3) 58 (75.3)
53 (28.5) 18 (23.4)

6 (3.2) 1(1.3)
b b
422 3(3.9)
29 (15.6) 12 (15.6)
80 (43.0) 28 (36.4)
29 (15.6) 9 (11.7)
44 (23.7) 24 (31.2)
0 (.0) 0 (.0)
0 (.0) 1(1.3)
b ab
67 (36.0) 36 (46.8)
119 (64.0) 41 (532)

152 (81.7) 56 (72.7)
68 (36.6) 38 (49.4)

4(2.1) 3(3.9)
3 (g.s) -

38 (20.4) 12 (15.6)
148 (79.6) 65 (84.4)
b b
70 (37.6) 36 (46.8)
116 (62.4) 41 (532)
446 (11.3)° 455 (11.9)°
51.5 (8.2)° 50.5 (8.9)°
10.7 (2.4): 10.5 (2.3)°
10.7 (2.5) 9.8 (2.8)°
92 (2.2)° 9.2 (2.0)*®
1.1 3.1)° 10.7 (2.8)°
9.9 (2.4)° 103 (2.5)°

No MD: microdosing-naive controls; Current MD: current microdosers; Former MD: former microdosers; MM: mindfulness meditation; FFMQ-15: 15-ltem Five
Facet Mindfulness Questionnaire; STAI-T: State-Trait Anxiety Inventory — Trait Subscale. “ Means in a row (or proportions across multiple rows for categorical

variables) without a common superscript letter differ (p < .05).

Percentage sum exceeds 100% as some participants had microdosed multiple substances.

former MD (No MD vs Former MD) and STAI-T scores
and their mediation by the FFMQ-15 total and subscale
scores. Third, exploratory regression and mediation ana-
lyses were conducted to investigate the role of macrodose
experience in the observed associations between micro-
dosing experience, FFMQ-15 scores and STAI-T scores.
While there is no straightforward way to determine
sample size for mediation analyses (Pan et al. 2018), Fritz
and MacKinnon (2007) investigated power calculations
for the simple mediation model and provided guidelines
for researchers in determining the necessary sample size
to conduct a mediation analysis with .8 statistical power.

These guidelines are based upon the expected effect sizes
of path a and path b of the mediation model. As there are
no previous reports on the association between micro-
dosing and FFMQ-15 scores, the size of path a was con-
servatively assumed to be small. In a recent meta-
analysis, large correlations (r = —.53) were found between
the Five Facet Mindfulness Questionnaire and measures
of anxiety (Carpenter et al. 2019). The size of path b was
therefore conservatively assumed to be medium. With
these expected effect sizes, the sample size needed for .8
power is n = 402 for joint significance testing and n = 398
for percentile bootstrapping.
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Mean STAI-T

Mean STAI-T

No MD Current MD

Microdosing

No MD Former MD

Microdosing

Figure 1. Association between current (left) and former (right) microdosing and STAI-T scores.

The significance level of all analyses was set to o = .05
and all statistical analyses were performed using IBM
SPSS Statistics for Windows, version 25.

Results
Participant characteristics

Of the 741 participants that started the survey, 590
completed all questionnaires. Of these, 93 partici-
pants were excluded from further analyses because
they microdosed irregularly, resulting in a total sam-
ple of 497 participants. Of these, 263 (52.9%) parti-
cipants had microdosing experience. As shown in
Table 1, No MD differed significantly from Current
and Former MD in age, gender, highest educational
qualification, previous macrodose experience and
current MM practice. Current and Former MD only
differed significantly in age.

Association between microdosing experience and
STAI-T scores

Current MD vs No MD

There was a significant association between microdosing
and STAI-T scores (r = .22, 7 adjusted = .05, F[1,418] =
20.74) with Current MD being associated with lower
STAI-T scores (B = —5.26, SE = 1.16, p < .001) compared
to No MD (Figure 1).

Former MD vs No MD

There was a significant association between microdosing
and STAI-T scores (r = .15, adjusted = .02, F[1,309] =
7.49) with Former MD being associated with lower
STAI-T scores (B = —4.33, SE = 1.58, p = .007) compared
to No MD (Figure 1).

Mediation of trait mindfulness

Current MD vs No MD

The association between Current MD and STAI-T
scores was mediated by FFMQ-15 scores (Table 2).
The regression coeflicients for the associations of
Current MD with FFMQ-15 total and all subscale
scores (path a) were significant, as were the coeffi-
cients for the associations of FFMQ-15 total and all
subscale scores with STAI-T scores (path b). The
significance of the indirect effects was tested using
bootstrapping procedures. Unstandardized indirect
effects were computed for each of 5000 bootstrapped
samples and the 95% confidence intervals were com-
puted by determining the indirect effects at the 2.5
and 97.5™ percentiles. None of the bootstrapped con-
fidence intervals contained zero. Thus, the indirect
effects for the FFMQ-15 total and all subscale scores
were significant.

Former MD vs No MD

The association between Former MD and STAI-T scores
was mediated by FFMQ-15 scores (Table 3). The regres-
sion coefficients for the associations of Former MD with
FFMQ-15 total, observing, non-judging and non-
reactivity scores (path a) were significant, as were the
coefficients for the associations of these FFMQ-15 scores
with STAI-T scores (path b). The significance of the
indirect effects was tested using bootstrapping proce-
dures. Unstandardized indirect effects were computed
for each of 5000 bootstrapped samples and the 95%
confidence intervals were computed by determining
the indirect effects at the 2.5 and 97.5™ percentiles.
None of the bootstrapped confidence intervals con-
tained zero. Thus, the indirect effects for FFMQ-15
total, observing, non-judging and non-reactivity scores
were significant.
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Table 2. Summary of tests for mediation of the association between MD; and STAI-T scores (n = 420).

a path b path ¢’ path Indirect effect

Mediator B (SE) B R? F B (SE) B R F B (SE) r B (SE) 95% Cl

Total FFMQ-15 5.16 (.81)  .30*** .09 4072 -93(05)  .67*** 44 33183 —5.26 (1.16) 20 —-4.75(80) -6.40,-3.22
Observing 1.08 (24) .21*** 04 19.92 —.98 (.23) 20%** 04 18.14  —4.41 (1.17)*** 04 —-.85(.32) —-1.56, —.31
Describing .77 (.26) 5% .02 8.94 -1.60(21) .35*** 12 5945 —4.11(1.10)*** 05 —1.15 (40) —-1.98, —.38
Acting w/awareness 53 (22) 1% .01 553 —-1.51(25) .29*** 08 37.09 —4.53 (1.12)*** 03 —.73 (.33) -1.39, -.13
Non-judging 1.60 (30) .25*** 06 28,57 —2.78 (.13) .73*** 53 47047 —.86 (.84) 18  —4.40(86) -6.13,-2.72
Non-reactivity 1.19 ((24) .24*** 05 24.69 2.59 (.20) S54**¥% 29 168.29 —2.33 (1.02)* 13 -293(.66) —4.26, —1.69

MD;: No MD vs Current MD; FFMQ-15: 15-Item Five Facet Mindfulness Questionnaire; STAI-T: State-Trait Anxiety Inventory — Trait Subscale.

*p < .05. **p < .01. ***p < .001.

Table 3. Summary of tests for mediation of the association between MD, and STAI-T scores (n = 311).

a path b path ¢’ path Indirect effect

Mediator B (SE) B R? F B (SE) B R? F B (SE) r B (SE) 95% Cl
Total FFMQ-15 415(1.10)  .21%* 04 1412 -96(06) .68*** 46 1412 -35(1.200 .14 -398(1.11) -621,-18
Observing 93(32) .16* 02 843 -87(28) .18* 03 843 -362(159* .03 -71(36) —-1.53,-.14
Describing -08(36) .01 -00 05 —158(24) 357 12 05 —4.46(1.48)* .00 .13 (.58) -.98, 1.30
Acting w/awareness .51 (30) .10 01 288 -174(29) 33*** 10 288 —3.48(1.51)* .03  —.85(50) -1.93, .07
Non-judging 122(39) .18* 03 975 -294(16) .73*** 53 975  —77(1.12) .13 -356(1.11) -574,-142
Non-reactivity 157 (33)  .27** 07 2342 -277(22) .58** 34 2342 -03(135) .16 -436(98) —6.37,-2.57

MD,: No MD vs Former MD; FFMQ-15: 15-Item Five Facet Mindfulness Questionnaire; STAI-T: State-Trait Anxiety Inventory — Trait Subscale.

*p < .05. *p < .01, **p < 001.

Exploratory analysis

Initial exploratory mediation analyses showed that
when participants with previous macrodose experience
(n = 386) were excluded, the association between
microdosing experience and STAI-T scores (r = .05,
r* adjusted < .01, F[1,202] = .57) became non-
significant (B = 49.99, SE = 1.02, p < .453).
Associations between microdosing experience and
FFMQ-15 total scores (r = .10, r* adjusted < .01, F
[1,181] = 1.78) also became non-significant (B =
46.17, SE = .66, p < .184). In addition, regression
analyses showed that there was a significant association
between previous macrodose experience and STAI-T
scores (r = .15, 17 adjusted = .02, F[1,495] = 11.84) with
previous macrodose experience being associated with
lower STAI-T scores (B = -3.76, SE = 1.09, p = .001)
compared to macrodose-naive controls. Furthermore,
this association was mediated by FFMQ-15 total scores.
The regression coefficient for the association between
previous macrodose experience and FFMQ-15 total
scores (path a) was significant (r = .21, r adjusted =
.04, F[1,495] = 22.89), with previous macrodose experi-
ence being associated with higher FFMQ-15 total
scores (B = 3.73, SE = .78, p < .001), as was the
coefficient for the association between FFMQ-15 total
scores and STAI-T scores (path b) (r = .67, r adjusted =
.44, F[1,495] = 394.07), with higher FFMQ-15 total
scores being associated with lower STAI-T scores
(B=-.92, SE = .05, p <.001). The standardized indirect
effect was (.21)(.67) = .14.

Discussion

The aim of this study was to investigate the association
between microdosing and trait anxiety. In line with our
hypotheses, we found that (1) current and (2) former
microdosers reported lower trait anxiety compared to
microdosing-naive controls. In addition, these associa-
tions were (3) mediated by trait mindfulness, with non-
judging and non-reactivity facets having small indirect
effects. However, post hoc exploratory analyses showed
that all associations of microdosing with both trait
mindfulness and trait anxiety became non-significant
when participants with previous macrodose experience
were excluded. Furthermore, we found that participants
with previous macrodose experience reported lower trait
anxiety compared to psychedelic-naive controls. This
suggests that the differences in trait anxiety found
between participants who have microdosed and micro-
dosing-naive controls in this study are perhaps
explained by previous macrodose experience.

If we assume that the association between microdos-
ing and trait anxiety is indeed explained by previous
macrodose experience, this may support the idea that
mystical experiences play an important role in the ther-
apeutic effects of psychedelics. Mystical experiences are
characterized by a sense of unity and sacredness, trans-
cendence of time and space, paradoxicality, noetic qual-
ity (intuitive understanding of ultimate reality) and
deeply felt positive mood (Griffiths et al. 2006). Greater
acute effects of psychedelics on measures of mystical
experiences are associated with positive effects in
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multiple domains including attitudes, prosocial beha-
vior, depression, anxiety and satisfaction with life in
healthy individuals (Davis et al. 2019; Griffiths et al.
2018, 2011; Uthaug et al. 2019). In addition, Griffiths
etal. (2016) and Ross et al. (2016) investigated the role of
mystical experiences in psilocybin treatment for patients
with life-threatening cancer and found that the subjec-
tive intensity of a mystical experience mediates the treat-
ment effect on anxiety and depression. One of the main
differences between micro- and macrodoses of psyche-
delics is that a microdose is unable to induce mystical
experiences (Fadiman 2011). If mystical experiences are
indeed necessary for psychedelics to have therapeutic
effects, that might explain why the observed associations
between microdosing and trait anxiety became non-
significant when participants with previous macrodose
experience were excluded.

An alternative explanation of our findings that should
be considered is the possible presence of a placebo effect
in the reported outcomes of microdosing. Szigeti et al.
(2021) and Marschall et al. (2021) found no differences
in anxiety between microdosing and placebo groups. In
addition, Kaertner et al. (2021) found that positive
expectancy scores regarding the effects of microdosing
at baseline predicted subsequent improvements in well-
being. Furthermore, in a self-reported observational
study, Politio and Stevenson (2019) found evidence for
an expectancy bias in naive and experienced microdo-
sers. While these findings suggest the possible presence
of a placebo effect, this notion is undermined by the fact
that Politio and Stevenson (2019) found no association
between expected and observed effects of microdosing.
More placebo-controlled experimental research is
needed to test causal hypotheses concerning the effects
of microdosing.

Our findings should also be interpreted in light of the
notable between-group differences that we observed in
age, gender, and education. These can be attributed to
the fact that the microdosing-naive control group con-
sisted mostly of female first-year bachelor students. This
could have influenced the association between micro-
dosing and trait anxiety, as female college students have
been found to report slightly higher trait anxiety than
their male counterparts (Spielberger et al. 1983). We
might have found different associations between micro-
dosing and trait anxiety if these demographic between-
group differences were absent.

This study was not without limitations and its results
should therefore be interpreted with caution. First, due to
its cross-sectional design, our findings cannot be used to
infer any causal associations. Second, microdosing was
broadly operationalized, as participants were only asked

if they had followed a microdosing regimen and which
substances they had microdosed. The duration and fre-
quency of these regimen, exact doses and frequency within
each regimen, and time between subsequent regimen or
since quitting remain unknown, possibly resulting in
a highly heterogeneous microdosing sample. More
research is therefore needed to investigate the effects of
clearly defined specific microdosing regimen. Third, it
should be noted that the construct validity of the STAI-
T has been criticized in the past. Multiple confirmatory
factor analyses have found the best fit with a bifactor
model (Bados, Goémez-Benito, and Balaguer 2010;
Balsamo et al. 2013; Bieling, Antony, and Swinson 1998).
As these two factors correlate with measures of both
anxiety and depression, it has been suggested that the
STAI-T measures general negative affect, a factor under-
lying both mood and anxiety disorders. It is therefore
possible that microdosing is associated with a broader
range of outcomes than trait anxiety per se, and future
research should include other measures of anxiety and
depression when investigating the effects of microdosing.

The main strengths of this study are its sample size
and statistical procedures, as microdosing samples are
difficult to recruit. By following recommendations
regarding mediation analysis by Fritz and MacKinnon
(2007) and Yzerbyt et al. (2018), we can confidently
conclude the presence of a mediation effect. Our sam-
ple size met the requirements for sufficient statistical
power to compare current microdosers to microdosing-
naive controls. This was not true for the exploratory
analysis that excluded participants with previous
macrodose experience, but it is unsure if repeating
that analysis on larger samples would result in effect
sizes that are more meaningful than the present negli-
gible one.

In conclusion, this study found an association
between microdosing and trait anxiety that was partially
mediated by trait mindfulness, with individuals who are
currently microdosing and individuals who have pre-
viously microdosed reporting lower trait anxiety com-
pared to microdosing-naive controls. Randomized
placebo-controlled trials are now warranted to test cau-
sal hypotheses concerning the effects of microdosing
and the role of trait mindfulness in these effects, while
controlling for previous macrodose experience.
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