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How small is a microdose, how big
is a macrodose? Clarifying the lexicon
of psychedelic research and treatment

Vince Polito'

Abstract

Nutt et al. recently proposed a common lexicon for psychedelic science including dosing categories for different forms of
psychedelic use across multiple substances. Although common dosing terminology is an important advance, this paper
identifies four challenges with Nutt et al.’s proposed categories. First, microdosing was defined as subperceptual; how-
ever, in both scientific and naturalistic settings, dose ranges typically described as ‘microdoses’ are associated with some
subjective effects. Second and relatedly, Nutt et al. claimed that microdoses are indistinguishable from placebos, but
empirical data show that participants usually can distinguish between these. Third, the proposed dosing category labels
are in some ways inconsistent with the terminology commonly used in the scientific literature and the broader psyche-
delic community. Fourth, dosing categories were mostly defined as point estimates, leaving considerable ambiguity about
how to describe doses that fall in between the suggested categories. To address these challenges, | propose an alternate,
simplified dosing schema that aligns category labels (macrodose, minidose, and microdose) with common cultural norms
and defines each by clear dose ranges. This new schema builds on the important work of Nutt et al. to provide a nuanced

dosing framework for psychedelic science.
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Nutt et al. (2025) recently proposed a common lexicon for
psychedelic science. This is an important and highly useful
step forward for the field that clarifies issues related to
pharmacology, pharmacokinetics, forms of use, and treat-
ment approaches. Nutt et al. also discussed dosing levels
for different psychedelic substances and proposed four
potential dosing categories: macrodose, mididose, minidose
and microdose. While using common descriptors for dosing
levels would be a beneficial advance for our field, there are a
number of issues with the specific criteria proposed, particu-
larly around the characterisation of the microdose category.
In this commentary, I address four concerns with the lexi-
con proposed by Nutt et al., and propose an alternate dosing
categorisation schema that better captures the nuance
between different levels of psychedelic effects.

Microdosing is not subperceptual

In the schema proposed by Nutt et al. (2025), a macrodose
produces a psychedelic effect, a mididose produces a
noticeable effect but without frank distortions or peak
experiences, a minidose produces just detectable subjective

effects, and a microdose produces no detectable effects.
Although this is a logical framing, it is inconsistent with
some influential popular conceptions of microdosing, and
also with empirical data. There is a diversity of views on
what constitutes a microdose, but converging evidence
from cultural usage, naturalistic self-report data, and con-
trolled laboratory findings suggest that doses typically
given this label can produce noticeable subjective effects.
As an indicator of contemporary cultural understanding,
Jim Fadiman, the person most responsible for popularising
the idea of microdosing, starts a 2019 paper by saying:

In our initial exploration of microdosing and its effects, in
which we simply corresponded with people about microdosing,
we defined microdosing as being a ‘subperceptual dose’. This
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created some misunderstandings as, almost always, one can tell
that one has taken a microdose. The intention was to say that
microdosing did not cause visual or perceptual changes usually
associated with psychedelics. (Fadiman and Korb, 2019: 1)

Similarly, The Microdosing Institute (2020), a popular
online resource, is clear that microdosing involves some
minor subjective changes, saying: ‘Microdosing does not
cause classic psychedelic effects such as visual distur-
bances; instead, microdosers experience more subtle, “sub-
hallucinogenic”, effects from the practice’. This is indica-
tive of the way that the non-scientific community concep-
tualises microdosing.

In addition, when people microdose in naturalistic set-
tings, they often do not use subperceptual doses. For
example, Hutten et al. (2019) conducted a survey of over
1000 microdosers and reported that the most common
microdose was 0.5 g dried mushrooms. Similarly, in an
investigation of online materials related to microdosing,
Miller et al. (2024) reported common doses from 0.06 to
0.5 g dried mushrooms. Dried weight reports such as these
cannot be precisely converted to specific quantities of psilo-
cybin due to considerable variability across mushroom spe-
cies, strains and storage conditions. However, as a rough
estimate, 0.5 g dried mushrooms could equate to anywhere
from 4 to 7 mg psilocybin (Goff et al., 2024); certainly a
dose with noticeable subjective effects.

Empirical data also indicate that microdosing leads to
perceptual changes. Polito and Liknaitzky (2024) reviewed
19 placebo controlled microdosing studies. Twelve of the
reviewed studies included a measure of subjective experi-
ence (the drug effects questionnaire, the altered states scale,
or a visual-analog rating of subjective intensity). Eleven of
those 12 studies showed that participants in the microdosing
condition reported significantly greater levels of perceptual
alteration than participants given placebo (Bershad et al.,
2019; Cavanna et al., 2022; de Wit et al., 2022; Family
et al., 2020; Holze et al., 2021; Hutten et al., 2020; Molla
et al., 2024; Murphy et al.,, 2023; Murray et al., 2022,
2024; Yanakieva et al., 2019). As one illustrative example,
Murphy et al. reported that the odds of healthy participants
in a 10 pg LSD condition feeling jittery were 5.62 times
higher than participants in a placebo condition. Across all
of these studies, paper authors describe the doses adminis-
tered as microdoses, demonstrating that within scientific
contexts, the term ‘microdose’ frequently refers to a dose
associated with perceptual effects.

There is also evidence suggesting that microdoses pro-
duce neurophysiological changes consistent with altered
arousal and perceptual processing. Murray et al. (2022,
2024) reported EEG data showing that LSD microdoses
reduced resting-state default mode network activity and
increased neural complexity in a manner consistent with
high-dose psychedelics, suggesting a shift in global con-
scious state. Complementary ERP evidence indicated that

LSD microdoses enhanced neural responses to reward rela-
tive to placebo (Glazer et al., 2023), demonstrating altered
processing of motivationally salient stimuli consistent
with changes in subjective experience. Other findings sug-
gestive of perceptual or affective change include reduced
error rates on a visual oddball task using face stimuli, which
may reflect altered emotional processing (Murray et al.,
2022), and changes in amygdala—cerebellar connectivity
implicated in affective regulation (Bershad et al., 2020).
Taken together, the neuroimaging and psychometric find-
ings provide converging evidence that the dose quantities
which scientists describe as ‘microdoses’ produce subtle
perceptual alterations.

Microdoses can be distinguished from
inert placebos

Closely related to the previous point, Nutt et al. (2025) also
claim that microdoses are indistinguishable from placebos.
By definition, this would become true if we were to adopt
a subperceptual definition of microdosing; however, the
current microdosing literature is clear that participants can
distinguish between placebos and what is currently under-
stood to be a microdose. Twelve studies in Polito and
Liknaitzky’s (2024) review assessed blinding efficacy in
controlled microdosing studies, and 11 of these (i.e. 92%)
reported that participants could discriminate between
microdoses and placebos. This low level of blinding effi-
cacy is a strong indicator that participants can identify the
effects of microdoses in trial settings. Consistent naturalistic
evidence comes from a study by Szigeti et al. (2021), who
asked participants to create their own microdose and pla-
cebo capsules at home and then mix these up in coded
envelopes. Participants in this study were not given instruc-
tions as to what dose range to use and instead used their
own judgement of what ‘microdose’ meant. These partici-
pants later correctly guessed whether they had taken a
microdose or placebo 72% of time. This result provides
an ecologically valid demonstration that individuals can
distinguish what is currently conceptualised a microdose
from placebo.

Dosing category labels should match
established cultural norms

It appears that the dose range that Nutt et al. (2025) describe
as minidosing is more closely matched to what many scien-
tists investigating low doses of psychedelics and the general
public currently think of as microdosing. Nutt et al. describe
a minidose as producing ‘just noticeable subjective effects’
(p. 3). But as outlined above, researchers investigating low-
dose psychedelics with minor psychoactive effects (e.g.
doses up to 20 pg LSD) reliably refer to ‘microdosing’
when describing this dose range. Similarly, popular
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Table I. Suggested dosing terminology and amounts.

Psilocybin 17-30 mg 616 mg 0.8-5mg
LSD 100-200 pg 21-99 ug 10-20 pg
DMT (i.v.) 15-22 mg 4-14 mg 0.7-3.5mg
Ibogaine 600-800 mg 101-600 mg 50-100 mg

Note. All oral apart from DMT.

community guidelines such as the wiki guide from the
Reddit microdosing community (with over 289,000 mem-
bers) suggest that ‘you should mostly just notice the effects
of your microdose’ (r/microdosing, 2025). Rather than try
to encourage people to change the way they use a well
established and widely understood term, it seems more
straightforward to maintain the current meaning of the
term microdosing. If it becomes important to refer to doses
at even lower levels, then a term such as subperceptual dose
might be appropriate. However, studies that have focused
on extremely low (i.e. subperceptual) doses of psychedelics
have so far found no effects. For example, Marschall et al.
(2022) administered truffles containing the equivalent of
1.49 mg psilocybin, and found that this dose had no impact
on perception or cognition, indicating that very low doses
may be scientifically uninteresting. If there do turn out to
be reliable cognitive or mood benefits from small amounts
of psychedelics, this is likely to occur for doses that are per-
ceptual but non-impairing (Polito and Liknaitzky, 2024).

Point estimates may not be helpful
indicators of dose ranges

A final challenge with the schema proposed by Nutt et al.
(2025) is the inconsistency between dose ranges and point
estimates. The macrodose category is defined in terms of
ranges, for example, 25-30 mg for psilocybin. This is help-
ful and easy to interpret. However, dose indicators for the
mididose, minidose, and microdose categories are mostly
provided as single-point estimates. These are much more
difficult to interpret. For example, a mididose of psilocybin
is defined as 10 mg and a minidose is 5 mg. The practical
effect of this is that any dose not matching the exact point
estimates could be described in multiple ways. For example,
according to the proposed schema a dose of 7 mg psilocybin
might be described as ‘between a minidose and a mididose’,
or as ‘a high minidose’ or as ‘a low mididose’. Each of these
are fairly cumbersome labels, and this ambiguity and flexi-
bility undermines the goal of increasing the precision of
terminology.

A way forward

Although the dosing categorisation schema proposed by
Nutt et al. (2025) is logical, it is inconsistent with current

conceptions of microdosing, and the point estimate format
may be difficult to utilise. In earlier work, Polito and
Liknaitzky (2022) suggested a different set of dose categor-
ies that capture a broad range of subjective effects for vari-
ous psychedelic substances. Table 1 provides an integration
between that earlier work and the dosing schema provided
by Nutt et al. This alternate schema retains most of the well-
articulated category descriptors from Nutt et al., but
switches the labels to better match real-world use of these
terms. In this updated schema, there are three dosing cat-
egories: a macrodose produces a psychedelic effect, a mini-
dose produces a noticeable effect but without frank
distortions or peak experiences, and a microdose produces
just detectable but non-impairing subjective effects. The
mididosing label has been omitted.

It is inherently challenging to propose specific dose indi-
cators for psychoactive effects as individual responses vary
dramatically and can be influenced by a wide range of fac-
tors including body weight, age, gender, metabolism, sensi-
tivity, concurrent medications, route of administration,
context, and tolerance. In reality, the dose ranges that pro-
duce different categories of subjective effects will differ
for every individual and may vary over time. Particularly
in the case of microdosing, cautious titrating is recom-
mended to identify non-impairing doses (Donegan et al.,
2025). Accordingly, the quantities suggested in Table 1
can only be presented as a rough guide to doses that might
correspond to the conceptual categories of macrodose,
minidose, and microdose.

For the microdosing category, the dose ranges come
largely from the plausible ranges identified by Polito and
Liknaitzky (2022), who synthesised findings from a body
of dose-effect and active-placebo research, with updates
to incorporate recently published findings. For psilocybin,
the lower bound is anchored by Wackermann et al.’s
(2008) finding that 12 ug/kg (~0.8 mg/70 kg) produced
barely any subjective effects yet measurably altered time-
interval reproduction. Doses in the middle of this range,
for example, 20 pg/kg (1.4 mg/70 kg) in healthy controls
(Fanciullacci et al., 1974), and 25 pg/kg (1.75 mg/70 kg)
in patients with OCD (Moreno et al., 2006) produced
mild psycho-affective effects without hallucinations in
most participants. The upper bound is supported by
Griffiths et al. (2016) who identified 5 mg/70 kg as the
threshold at which significant psilocybin effects emerge,
and by Hasler et al.’s (2004) dose-effect study, in which
45 ng/kg (~3 mg/70 kg) was rated as psychoactive but non-
hallucinogenic, while 115 pg/kg (~8 mg/70 kg) reliably led
to increased ratings of hallucinogenic effects.

For LSD, the lower bound of the microdosing category is
anchored by Holze et al.’s (2021) pharmacokinetic study,
which established 10 pg LSD as the threshold for reliably
detectable subjective effects. This boundary is reinforced
by recent trials demonstrating reliable behavioural, neuro-
physiological, and mood effects at doses at or just above
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this level, including 13 pg LSD tartrate (~10 pg base) pro-
ducing increased neural complexity (Murray et al., 2024)
and altered subjective state in participants with depressed
mood (Molla et al., 2024), 15 ug base producing measurable
EEG changes and improvements in arousal and pre-attentive
processing (Hutten et al., 2024), and a clinical sample with
major depression most commonly self-titrating to 15 pg as
their preferred dose (Daldegan-Bueno et al., 2026a, 2026b).
The upper bound of 20 pg is supported by Holze et al.’s
(2021) finding that this dose produced increases in both posi-
tive and negative drug effects, indicating it sits at the upper
edge of well-tolerated low-dose administration.

For DMT, the proposed microdosing range is more
speculative as there have been no controlled low-dose stud-
ies. Good et al. (2022) described 6 mg as a threshold dose
that supports gradual onset of a psychedelic experience,
and the proposed range of 0.7-3.5 mg sits comfortably
below this. This range can also be inferred from Lea
et al.’s (2020) community-reported smoked microdose
median of 8-9 mg, adjusted downward for the substantially
higher bioavailability of IV versus smoked routes given that
smoked DMT yields only ~10% unmetabolised compound
compared with near-complete delivery via IV.

For ibogaine, low-dose data are also sparse. Forsyth et al.
(2016) reported no perceptual changes following 20 mg
ibogaine, so the plausible microdosing range must be higher.
Underwood et al. (2021) report that at doses between 50 and
100 mg ibogaine begins to act as a mild psychostimulant
that may increase euphoria and suppress appetite, and this
is proposed as a plausible microdosing range.

The macrodose ranges correspond to typical doses used
in psychedelic-assisted therapy (e.g. Griffiths et al., 2006;
Holze et al., 2023; James et al., 2024; Kock et al., 2022).
The minidose ranges correspond to the intermediate inter-
val, allowing a continuum of dose categories.

There are three key advantages of this integrative
approach: (1) the dose category labels here more closely
match current common usage, enabling easier and broader
adoption; (2) ranges rather than point estimates are provided
for all categories, enabling more consistent application of
this lexicon; and (3) there are three rather than four labels,
enabling a simpler and more easily recallable conceptual
map of dosing categories.

There is a need for consistent, easily understood termin-
ology for psychedelic dose ranges. The schema presented
here refines the important work of Nutt et al. (2025) to better
reflect the real-world understanding of dosing categories.
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