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Abstract

In this interview, Timo Torsten Schmidt provides details about his efforts to
compile a comprehensive database of all psychometric measures gathered from
controlled experiments investigating altered states of consciousness (ASCs)
induced by pharmacological and non-pharmacological methods. He also
introduces the paradigm of Phenomenoconnectomics which aims to
systematically investigate the phenomenology and functional connectivity of
ASCs to identify commonalities and differences, to ultimately identify the
necessary neuronal correlates of specific experiences as they occur during ASCs.
He explains some key findings of his own neuroscientific research on the neural
correlates of consciousness under the influence of non-pharmacological
manipulations, such as Ganzfeld exposure and flicker light stimulation-induced
visual illusory percepts. Finally, we touch upon the current limitations of
psychometric methods in their ability to capture the full diversity of the
phenomenal space and future plans to overcome these caveats through Open
Science initiatives that support harm reduction efforts.
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The Altered States Database (Schmidt & Berkemeyer, 2018,
http://www.asdb.info/) is by far the most ambitious attempt to systematically
catalog psychometric data on both pharmacologically and non-
pharmacologically induced altered states of consciousness, up to date.
How did you become interested in Altered States of Consciousness (ASC) and
what was your motivation to embark on this project?
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[ am passionate about contributing to the empirical work investigating the
neural correlates of human consciousness (NCC). The idea of compiling the
database was born at a time when I discovered the existing literacure about
the diverse methods of inducing ASCs and their effects. I fele chac it might
have been a missed chance in the history of science, that after their discovery
psychedelics were not used further to elucidate the relevant neuronal
mechanisms that correlate with their effects on consciousness. I felt such

drugs would be a great experimental tool for consciousness research.

This is because they allow induction of a substantial deviation from normal
conscious functioning for a short amount of time in healthy people and their
use was reported to be mostly safe under controlled laboratory conditions.
[, therefore, thought that such induced deviations from average conscious
experiences could be used as experimental tools with multiple advantages

over studying ASCs that occur in psychopathologies.

Let’s take the exarnpie of hallucinations. Such phenornena typicaiiy do not
occur spontancously in healthy study participants. Therefore, it is not
possible to directly compare a normal (non-hallucinating) state with a
hallucinating state. Of course, there are some patients who suffer from
hallucinations, such as during psychosis. However, it is very chaiienging to
study the neuronal correlates of hallucinations in such patient groups, as their
brains might have already undergone substantial iong—term Changes,
including structural alterations. An on-off within-subject design rendered
possible with the experimental induction of ASCs has much more power to

I‘GVC'Ai the reievant neurai correiates ofhaiiucinations.

With this motivation in mind, I was curious what type of effects could be
induced with different methods and which of these methods could be safely
used in scientific experiments. I did find some resources on this subject, such
as erowid.org and other web platforms where people share subjective repores
about their drug experiences. However, upon reading them, it was clear that
there is a major bias in these reports, as people tend to report either the most
challenging or the particularly meaningful experiences, but lictle in between
these two extremes. Unfortunately, I did not find a systematic collection of

scientific data that covers the whole spectrum in an unbiased manner.
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(¢ thereis a major bias in these [first-person] reports,
as people tend to report either the most
challenging or the particularly meaningful
experiences, but little in between these two
extremes. 79

Thus, the idea was born to create a database to unify all data that was

acquired via standardized measures.

At the same time, I am a neuroscientist and not a drug researcher. I was
interested in the neural correlates of consciousness alterations, and not in the
drug effects per se. Nor was I majorly interested in potential therapeutic
applications. In my research, I was moving to work with human fMRI—so I
was thinking of how to conduct meaningful experiments with fMRI in
combination with psychedelics to identify NCCs. There are mulciple
methodoiogicai challenges when Combining fMRI with pharmacologicai
interventions, which makes it very hard to deveiop meaningful task-based
fMRI studies.

Currently, it appears that resting-state fMRI is a method well suited to
characterize brain states in terms of network properties, e.g., functional brain
connectivity. [ am convinced that the systematic study of brain connectivity
across diversely induced ASCs can reveal correlates of specific subjective
experiences. Across studies, different features of experiences will be more or

less pronounced depending on the applied induction methods.

(¢ There are multiple methodological challenges
when combining fMRI with pharmacological
interventions, which makes it very hard to develop
meaningful task-based fMRI studies. Currently, it
appears that resting-state fMRI is a method well
suited to characterize brain states in terms of
network properties, e.g., functional brain
connectivity. 99
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This will allow researchers to establish correlations between specific ASC
phenomena and accompanying brain connectivity patterns (e.g., the pattern
of connectivity increases and decreases that accompany an out-of-body
experience). Ultimately, the identification of such connectivity patterns
might contribute to the formulation of NCCs of specific subjective

experiences.

It must have been a lot of effort to compile this database! Are you still actively
updating it?

Indeed, it was a lot of work to build the database, and I have not done this
work alone—it was a group of students at the University of Osnabriick
who were working with me on the Altered States Database.
[ was very happy that students were interested in supporting the vision to
have a database that allows us to compare the types of experiences that people
have when using diverse methods to induce ASCs. T am also happy that this
project still ateraces students to work with me, and currently, we are
upgrading the Database to conform to Preferred Reporting Items for
Systematic Reviews and Meta—Analyses (PRISMA) standards for systematic

literature reviews. A preprint will be online in the upcoming weeks.

Befitting of the lengthy effort, you designated this paradigm with the lengthy
title of “Phenomenoconnectomics”, which aims to jointly investigate the
correlations between brain connectivity and phenomenology. What are the
aims of this framework?

[ thought it is fun to introduce a complicated term such as
“Phenomenoconnectomics” that people will at least remember the challenge
to pronounce it. With this term, I want to refer to the joint study of the
phenomenology of ASC  experiences and changes in resting-state
connectivity, which co-occur during these experiences. This is my research
goal up to this day. I want to contribute to the systematic scudy of what type
of subjective experiences occur under what conditions. To promote this goal,
[ make data on the phenomenology of ASC accessible, and I acquire fMRI
data on changes in functional connectivity that accompany ASC experiences.
However, contrary to my initial fascinacion for psychedelic substances, I have

turned my focus to the non-pharmacological methods of inducing ASCs.
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What are the main advantages of using pharmacological versus non-
pharmacological methods? Is there any non-pharmacological method that has
been understudied?

Pharmacologic human studies are very demanding to be carried out. This is
for good reasons, as we all want that participants in studies can rely on the
highest degree of safety and researchers stick to good scientific practice. Such
research is therefore enormously expensive and takes a lot of resources. I want
to emphasize that this is not due to any “discrimination” to research on
psychedelics—as some people suspected—it is simply the case that
experimental basic research needs to stick to the same safety rules as the
pharmaceutical industry. When exploring the safety and efficaey of new
substances, one wants to make sure that the principle of safety-first is

applied.

Furthermore, there are always some remaining risks that come with
pharmacological studies inducing ASCs, and plenty of considerations that
have to be made. But beyond all that, there are also limitations in the
interpretation of the data. If you have a pharmaeologic agent in the system,
it will typically not only act on the brain. Complex physio]ogical reactions
take place—simply consider changes in blood pressure, heartbeat, and

changes in neurovascular coupling as potential confounders for IMRI studies.

Given the possibility to induce similar effects witch non—pharmaeologic
methods, this might be preferred as a much safer option that produces data
that is less confounded by such factors. One advantage is that typically you
can terminate a non—pharmacoiogically induced ASC within seconds or at
least minutes, which is not easily possible for many pharmacologically

induced ASCs. Also, several physiologic confounders will not apply,

¢¢ If you have a pharmacologic agent in the system,
it will typically not only act on the brain. Complex
physiological reactions play a role—simply
consider changes in blood pressure, heartbeat,
and potential changes in neurovascular coupling
as potential confounders for fMRI studies. 99

ALIUS Bulletin n°s (202r) a]ius1‘cscart‘ii.01‘g/bu]lctin



Timo Torsten Schmidt — Phenomenoconnectomics and ASCs 64

and it will be much more straightforward to implement well-controlled on-

off within-subject designs.

Stroboscopic light in different forms of presentation has been used in various
ways, e.g., with so-called “Dream machines” (Ter Meulen et al., 2009) to induce
deep relaxing, immersed, “hypnagogic” states. The first time people sit with
closed eyes in front of a stroboscopic white light, most of them are surprised
how colorful, dynamic, and immersive the visual effects are. At the moment,
[ am Working with flicker light stimulation as a method with which one can
induce very fascinating visual effects, which are often called Flicker-induced

Hallucinations (Bartossek et al. 2020).

We show that the visual effects are reported to reach an intensity that can
otherwise only be reached with psychedelics. I think it is an important step
for research to see what neural mechanisms are shared between psychedelic-
induced and flicker-induced hallucinations. In particular, Cortico-Thalamo-

Cortical interactions seem to play a role here.

It is interesting to experimentally test on what hierarchical level ofprocessing
there is a divergence from normal everyday perceptual processing.
In particular, it has to be investigated where bottom-up (perceptual
stimulation) and top—down effects  (brain’s internally generated
signals/expectations) mismatch. As an effect of this mismatch, multimodal
integration failures are produced, which come with altered subjective

experiences.

For the future, I also find it fascinating to systematically explore how
multimodal stimulation can influence those aspects of conscious experiences
and compare it to the effects of hallucinogenic drugs. I find this type of
comparison very interesting because some drugs can produce ASC effects,
but some of these effects can also be induced by non-pharmacological
methods. The mechanisms that lead to subjective experiences are
fundamentally different, although there are also some similarities. I think this
is exactly what we need in research to identify the necessary NCC for

subjective experiences.
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From what we know by now, I think it is fair to say thac it is not the
stimulation of a specific receptor type (eg., the stimulation of 5-HT2A
receptors), which is the necessary NCC of the effects of psychedelics on
consciousness. I think it makes more sense to look at the downstream effects
of such a receptor stimulation. One possibility for this is to look at changes
in network interactions as a consequence of drug intake. But most
importantly, we require more studies on non-pharmacological methods that
can induce ASCs. Such techniques are much easier to apply, typically safer,
and will ultimately contribute important data which reveals what needs to

happen in the brain in order to experience a specific phenomenon.

Your previous work investigated ASCs via the Ganzfeld induction method
(Schmidt et al., 2020). This is a relatively simple procedure, whereby the visual
field is masked by halved ping-pong balls and exposed to red light, which
generates unstructured homogenous input, while participants listen to white
noise via headphones.

The fMRI results indicated decreased thalamo-cortical coupling and an
increase of Default Mode Network centrality in relation to the hypnagogic
state induced by this procedure. By contrast, psychedelic states exhibit an
opposite trend, with increased thalamo-cortical coupling (Preller et al., 2019)
and decreased connectivity of the Default Mode Network (Carhart-Harris et
al., 2016).

According to the relaxed beliefs under psychedelics (REBUS) model by
Carhart-Harris and Friston (2019), psychedelic substances relax top-down
expectations and liberate the flow of bottom-up information. But your data
suggests that similar experiences can also be elicited by depriving bottom-up
input of sensory structure, and this has the opposite effect on the Default
Mode Network compared to psychedelics. Do you think this discrepancy
reflects differences between the phenomenology of these different states of
consciousness?

Indeed, there are relevant differences in the phenomenology of Ganzfeld-
induced hallucinations and hallucinations that are experienced under
psychedelics, not to mention those experienced during psychosis. In the end,
it might be that the neural mechanisms from which hallucinacions resulc are

also distinct. This is exactly what I am interested in: looking at different
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induction methods that lead to somewhat similar phenomena. The next step
will be to stringently characterize the differences and elucidate what
neuronal mechanisms relate to the differences and what neuronal

mechanisms are shared.

The REBUS model focuses on predictive cortical processing. In this context,
[ can also recommend the formulation of predictive mechanisms that
contribute to the emergence of ASCs in the context of psychosis by Phillip
Corlett (2009, 2019), which also contains links to pharmaeological and non-
pharmacological induction methods of such phenomena. He is speculating
about how bottom-up and top-down influences could be imbalanced in

different ways so that they ultimately converge to similar phenomenology.

What I like in his suggestion is that it considers different modulations of
predictive processes on different levels of the cortical hierarchy. The REBUS
model is rather formulated in the context of psychedelics, where effects on
all levels of cortical hierarchical processing are assumed, while overall I
consider the model as somewhat too simplistic and too much focused on

cortical processing, neglecting important subcortical circuitries.

[ think our work formulates the demand to focus on thalamo-cortical
interactions as an important mechanism that contributes to ASC
experiences. In my view, the REBUS model does not emphasize the potential
contributions of the  Cortico-Striato-Thalamo-Cortical  feedback
mechanisms enough. [ think particularly our work with non—pharmaeological
methods emphasizes that future research should not forget about subcortical

mechanisms as potential NCCs of ASC experiences.

(¢ the REBUS model does not emphasize the potential
contributions of the Cortico-Striato-Thalamo-
Cortical feedback mechanisms enough.
| think particularly our work with non-
pharmacological methods emphasizes that future
work should not forget about subcortical

mechanisms as potential NCCs of ASC experiences. ’9
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From a conceptual standpoint, what do you think about the construct validity
of psychometric tools that are currently at our disposal? Most of the data
represented in the ASC database stems from studies that used the 5D/11-
Altered States of Consciousness questionnaire (Dittrich et al., 2010; Studerus
et al., 2010), the Mystical Experience Questionnaire (MacLean et al., 2012),
and the Hallucinogen Rating Scale (Riba et al., 2001). Whereas the Mystical
Experience Questionnaire and the Hallucinogen Rating Scale seem to be
designed for measuring specific types of experience, the ASC questionnaire
seems to cover a wider spectrum of experience. Do you think this
questionnaire captures the full diversity of experience, or do you see some
room for improvement?

Adolf Dittrich, who developed the sD-ASC questionnaire, pursued the goal
that this questionnaire allows the comparison of the subjective effects
induced by pharmacological and non-pharmacological methods.
He described the goal to identify etiology-invariant structures of
consciousness alterations. This is a big vision, and it basically aims to map
the entire space of possible consciousness states that people can experience.

Even though this is a big vision, I like it and share his ambitions.

Diterich’s questionnaire, however, had a focus on those effects that people
experience after the intake of psychedelics. As of now, it is still the best tool
to achieve comparability between studies, as it is the most widely used
questionnaire. But this does not mean that the questionnaire would provide

a full description of the subjective experiences. It certainly does not.

There is a lot of work ahead of us to find proper questionnaire items and
psychological constructs that caprure the whole phenomenal state space. For
now, I would consider these questionnaires suitable for comparing data
collected in clinical studies. The comparison of any new clinical datasets with
the existing ones allows us to detect if for any reason participants had majorly
different experiences. However, the development and application of

additional measures are important for fucure research.

(¢ There is lots of work ahead of us to find proper
guestionnaire items and psychological constructs
that capture the whole phenomenal state space. %
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In our studies on non-pharmacological induction methods for ASCs, we use
these standardized questionnaires to characterize the phenomenology of the
experience in order to allow a comparison between experiences induced by
pharmacological means. However, the questionnaires mainly provide a
quantitative approximation of the intensity of such phenomena, and they do

not provide a detailed description of the experiences as such.

[ think it is important to put more effort into research within this domain
and obtain more detailed descriptions of experiences—qualitative work is of
importance here as well. Unfortunately, I am not an expert on that, but I am
curious about the work of others in this research. One major challenge is chat
much of the vocabulary used in the description of experiences is very
metaphoric, as it is designed to capture specific qualities of experiences that
are very difficult to put into words. There are experiences that are beyond
the previously experienced epistemic range, and there may be no appropriate
vocabulary to describe them at the moment. T am curious about what

qualitative research might contribute to this challenge in future work.

A key assumption of your approach (as well as Dittrich’s) is that ASCs have
certain invariant attributes that can be measured via psychometric tools. Your
most recent meta-analysis (Hirschfeld & Schmidt, 2021) utilized the altered
states database to examine the dose-response relationship of psilocybin-
induced subjective experiences. Based on the regression analyses, all of the
above guestionnaires (MEQ, HRS, ASC) exhibited a fairly robust and linear
dose-response relationship for most of their factors and subscales. This seems
to confirm that there are indeed invariant features of psychedelic experiences
and that their intensity can be quantified in a dose-dependent manner.

However, other studies implicate that contextual factors and prior
expectations play a significant role in how people score on these reports. For
instance, Olson et al. (2020) demonstrated that certain individuals will even
report stronger alterations of consciousness under the influence of a
convincing placebo manipulation than others under the influence of psilocybin
(Studerus et al., 2011). This also raises concern for controlled clinical trials,
where it is difficult (if not impossible) to maintain placebo-blinding, and the
effect sizes of subjective measures are likely to be overestimated
(Muthukumaraswamy et al.,, 2021). Do you see this as a major caveat in
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comparing the intensity of different experiences to each other across different
samples and environmental conditions?

This is indeed an important point. The dose-response relationships that we
present ignore other factors that contribute to the ASC experience, except
for the dosage. Also, the data we used, mainly stems from well-controlled
laboratory studies. It would not be appropriate to directly generalize these
data to recreational drug consumption. Strong effects of set and setting,
which are not systematicaﬂy reported in the literature, are known and could

have huge influences.

[ believe our analysis is helpful to determine the dosage for scudies carried
out under laboratory settings. Alternatively, our resules can be used as a
reference when carrying out a field study and comparing if the observed
effects are stronger or weaker than under laboratory conditions.
The given data can show a specific profﬂe of experiences. It can inform
researchers if a specific drug or non-pharmacological method produces
specific effects, eg., hallucinations or out-of-body experiences, or anxiety.
With more available standardized data, it will become increasingly feasible

to compare the experiences across different induction methods.

In controlled clinical trials, one can control for such placebo effects very well.
Other research, in which there is no control condition for placebo effects
(many field studies) might overestimate the effects or suffer from a huge
variability in the data. [ was involved in online surveys where we wanted to
investigate the subjective effects induced by Kambo, the skin secretions of
frog species (Schmidt et al., 2020; Majic et al., 2021). The relationship between

pharmacology and subjective experiences is far from clear.

¢¢ The dose-response relationships that we present
[from well-controlled laboratory studies] ignore
factors that contribute to the ASC experience,
except for the dosage. (..) It would not be
appropriate to directly generalize these data to
recreational drug consumption. 7
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We were interested in how people score on the standardized questionnaires,
and whether this would provide supporting evidence alluding to potential
psychoactive effects of Kambo. But as you pointed out, in the end, it is not
possible to separate which of the reported effects emerge from psychoactive
properties, and which effects are related to other mechanisms of action. One
clue for this could be the variability you see in the data—the less variability,
the more of a causal pharmacologic effect on subjective experiences should
be present. To nail these down, we need more data and innovative research

approaches.

The utility of the database also seems dependent on the amount of data
covering the spectrum of the phenomenal space that can currently be
measured via pharmacological and non-pharmacological methods. It seems
that the currently available data still does not reach this order of magnitude,
and this puts certain limitations on what kind of insights can be generated.
Do you have any suggestions on addressing this issue?

In order to address such shortcomings of the current data, as well as to
improve the amount of available data, we plan to develop the ASDB into an
Open Science Citizen Science platform. The idea would be that everyone can
report their experiences and compare them with the experiences of thousands
of other people. At the same time, one could collect anonymous data on
potential factors that influence the experiences and potentially also long-
term effects. The basic idea is to collect Big Data. Something that is not
possible in laboratory experiments, where each study is limited to a few
participants. A website or app where you can compare your experience with
the experiences of thousands of other users would make it possible to collect

hundreds of thousands of data points from users around the world.

However, Citizen Science also has its very own limitations. When doing
Citizen Science one needs to think about the user experience—the users need
to have fun with such an app and see their own benefit from using it
Therefore, you can not apply long and detailed questionnaires, but only short
sets of questions. On the other hand, one can obtain bigger amouncts of dara,
if you involve a whole community of users. Big data will solve multiple

problems in the validation of questionnaires, but also comes with new
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challenges. I have high hopes that it will be an important step to address some
of the biases in the literature, which [ mentioned earlier. I am confident that
acting transparent and according to the highest standards of Open Science

will also motivate users to contribute to such a project.

In chis light, my motivation to further develop the Altered States Database
is twofold. On the one hand, the ASDB provides a reference for the subjective
experiences that can be expected when performing neurophysiologic
experiments and enables a direct comparison of new datasets. It allows
researchers to ask under what conditions a specific experience does or does
not occur. I believe that this knowledge in combination with human
neuroimaging studies can contribute to real advances in the identification of

the relevant neural correlates of specific subjective experiences.

My second motivation is that the ASDB could be developed to contribute to
the identification of predictors for specific experiences. In other words, it
could be extended to incorporate measures of special biophysical or
personality factors that might predict what is going to be experienced if
somebody takes a drug or applies a non-pharmacological method to induce

an ASC.

[ also hope that the transparent presentation and the summarizing and
sharing of scientific data, in the sense of Open Science, can contribute to
harm reduction. Currently, there is a huge enthusiasm for the potential
positive effects of psychedelics. Often, encthusiasm comes with some neglect
of risks. I feel it is important that within the research community there is
more discussion and research on the identification of risk factors. I hope that

further development of my database can also contribute to this.

Could you reflect on some of the negative risks of psychedelics and why the
current era of research has shifted towards a one-sided positive reporting of
their effects?

All clinical studies are highly selective with regard to the included
participants. This is of course for very good reasons—it would be terrible if a

clinical study harmed a patient—as said before: safecy-first. At the same time,
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this produces a bias in the literacure. One mostly hears about
positive/helpful/beneficial effects of psychedelics because negative side

effects seem to rarely occur in controlled studies.

There are diverse potential side effects that can result from the consumption
of psychedelics, however, by now only a few predictors for such have been
identified. It seems that most side effects are relacively rare. But it is obviously
a problem if one does not have good knowledge about their predictors.
It seems to me that there is not enough actention being paid to these

questions in current research.
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