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Background: Substance-induced consciousness alterations (CA) have mainly

been studied among users of psychedelics but not among people using

street drugs.

Aims: Explore occurrences of three di�erent types of substance-induced

CA [ego dissolution (ED), visual pseudo-hallucinations (VPH), anxiety/paranoia

(A/P)] and their perceived influences on life, together with their associations

with substance use and personality correlates in a general population sample

of 25-year-old men.

Methods: 2,796 young Swiss men lifetime substance users completed a

self-report questionnaire including history of use (never, former, and current)

of di�erent substances categories (psychedelics, cocaine, psychostimulants,

ecstasy, MDMA, and other drugs), substance-induced ego dissolution (ED),

visual pseudo-hallucinations (VPH) and anxiety/paranoia (A/P), the influence

of these CA experiences on life, and personality traits (sensation seeking,

sociability, anxiety-neuroticism, and aggression–hostility).

Results: 32.2% reported at least one CA (i.e., ED, VPH or A/P), with

20.5% reporting ED, 16.7% VPH, and 14.6% A/P. Former and current use

of psychedelics and ketamine was significantly associated with occurrences

of all three types of CAs and with a positive influence of CA on life.

Associations between the former and current use of other substances and

the di�erent types of CA were less consistent, and perceived influences on

life were not statistically significant. Sociability was negatively associated with

occurrences of all three types of CA. Positive associations were found between

anxiety–neuroticism and ED and A/P, between aggression–hostility and A/P,

and between sensation seeking and ED and VPH.

Conclusion: This study supports the potential for psychedelics to induce

CAs perceived as beneficial to life among people using street drugs, possibly

reflecting themechanism underlying the therapeutic potential of psychedelics.
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Introduction

Altered states of consciousness (ASC) refer to any

conditions characterized by a significant temporary deviation

from an individual’s usual, subjective, conscious experience or

psychological functioning (1). These deviations can include not
only changes in mood or motor activity (as might be expected

using alcohol or tranquilizers) but also unusual experiences

regarding oneself and one’s surroundings (1). Acute intoxication
with psychotropic substances, such as psychostimulants

(e.g., methamphetamine and cocaine), hallucinogens (e.g.,

psychedelics, cannabis, and MDMA), or alcohol and opioids,

is known to transiently alter consciousness, undoubtedly

contributing to their recreational or spiritual use (2). Substance-

induced ASC can be described using three core dimensions:

“oceanic boundlessness” (OBN) refers to an ecstatic state

associated with positive mood and feelings of serenity and unity;

“dread of ego dissolution” (DED) refers to unpleasant anxious

states and paranoid ideation, commonly described by people

using drugs as a “bad trip;” and “visionary restructuralization”

(VRS), referring to altered perceptions, hallucinations, illusions,

and synesthesia (3). Although psychotropic drugs share a

common capacity to alter consciousness, they vary dramatically

in tolerability. Individual responses can vary from meaningful

pleasurable states to rather overwhelming stressful experiences

(“bad trips”), or even to clinically significant psychotic or other

psychiatric disorders among susceptible individuals (4–7).

Growing evidence suggests that substance-induced psychosis

may persist after acute substance use, withdrawal or abstinence,

leading to a novel and entirely separate clinical entity of

substance-related exogenous psychosis (8). A recent study

by the European Drug Emergencies Network found that the

frequency of psychotic episodes during acute drug intoxication

varied considerably between drugs, with amphetamine being

the drug most frequently implicated (9).

Contrary to amphetamine, classic psychedelics [i.e.,

serotonin 2A receptor agonists such as lysergic acid

diethylamide (LSD), psilocybin, DMT, and mescaline]

seem to present a relatively low potential for adverse effects

on users and society compared to other substances (i.e., low

physical and social harm potential and substance use disorder

development) (10). For instance, a longitudinal study involving

distinct groups of people in Switzerland using psychedelics,

MDMA, psychostimulants, and cannabis found no differences

in mental health between users of psychedelics and subjects who

used no substances; however, people using other substances

were associated with poorer mental health (11). Similarly,

one large-scale population-based study found no significant

associations between the use of psychedelics and any adverse

mental health outcomes (12). There is also no significant

association between the use of psychedelics and the risk of

developing a substance use disorder (4), contrary to many

other substances (10, 13). Notwithstanding, the recent gain

in popularity of psychedelics (14) and the renewed interest

in their potential therapeutic properties it seems important

to define the conditions for their safe use, given the risk of

challenging experiences. Nonetheless, it should be noted that

in epidemiological studies, the use of psychedelics is often

associated with other substance use (12). This should be

considered when interpreting independent associations.

Substance-induced ASC have mostly been studied among

people using psychedelics, following recent therapeutic interest

in these drugs. Although some of these states could be linked

to potential therapeutic uses for psychedelics (15, 16), they are

not observed among all users. Contrary to psychedelics, other

psychotropic substances, like cannabis or amphetamine, have

mostly been examined from a public health perspective due

to the risk of transitioning toward psychosis or a substance

use disorder (5, 17, 18). Indeed, cannabis use has been linked

to more dissociative and positive symptoms among first-

episode psychosis patients (19), and more visual processing

disturbances among patients presenting prodromal or acute

psychotic symptomatology compared to healthy controls (18).

Psilocybin and ketamine have been found to present

similar overlapping mechanisms of action and effects, ranging

from positive mystical states to negative psychotic experiences,

whereas MDMA has mostly been linked to positive affective

states, with little anxiety, few thought disturbances, and

no hallucinations resulting from common recreational doses

among healthy volunteers (3). Recent research attempting

to predict the factors influencing the nature of individuals’

responses to psychotropic drugs underlined the contribution of

contextual, sociodemographic, and personal differences (20–23).

The dose of a substance likely affects the responses to it, as

Earleywine et al. (24) found that high doses of cannabis could

induce “oceanic boundlessness” comparable to psilocybin.

Personality traits have been postulated to be among the most

crucial determinants of acute response to psychedelics, with

trait neuroticism being associated with increased occurrences

of adverse experiences among people using classic psychedelics

(25, 26) or MDMA (23). A Swiss study among people receiving

psilocybin in controlled experimental settings found that being

hallucinogen naive, reporting moderate alcohol and cannabis

consumption, and having experienced few psychological

problems in the past few weeks were associated with pleasurable

effects and fewer visual alterations, whereas young age and trait

sociability were associated with more impaired control and

cognition and more audio-visual synesthesiae respectively (27).

To the best of our knowledge, most recent studies exploring

occurrences of ASC during acute substance use were conducted

in selected samples, such as convenience internet surveys of

naturalistic use or clinical pilot trials involving selected samples.

Furthermore, most of them focused on one substance at a time,

notably psychedelics (22–25, 27, 28).

Thus, little is known about substance-induced ASC and their

correlates in the general population. A better understanding

Frontiers in Psychiatry 02 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.1056159
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Deligianni et al. 10.3389/fpsyt.2022.1056159

of substance-induced ASC may help us to better characterize

factors predicting the nature of individual responses.

The present study is exploratory. Its primary aim was

to describe occurrences of three different types of transient

substance-induced consciousness alterations (CA), namely ego

dissolution (ED), visual pseudo-hallucinations (VPH) and

anxiety/paranoia (A/P), corresponding to specific aspects of

the three core ASC dimensions of OBN, VRS and DED

respectively, and their perceived influence on life among a non-

clinical sample of 25-year-old men. Its secondary aim was to

explore how history of use (i.e., never, former, and current use)

of different categories of psychotropic drugs and personality

characteristics were associated with occurrences of different

types of substance-induced CA and the perceived influence on

life those experiences had had on our subjects.

Methods

Enrollment procedure and participants

This study used data from the Cohort Study on Substance

Use Risk Factors (C-SURF). Study participants were recruited

between August 23, 2010, and November 15, 2011, at three of

Switzerland’s six army recruitment centers, covering 21 of its

26 cantons. Army recruitment is mandatory in Switzerland, and

98% of all 19-year-old Swiss males participate, allowing a large

sample of the male population to be reached. Study procedures

occurred independently of army involvement or eligibility

to serve. Participants completed a baseline questionnaire at

the age of about 20, followed by two follow-up assessments

at about 21 and 25. C-SURF research was approved by

Lausanne University Medical School’s Clinical Research Ethics

Committee (Protocol No. 15/07). A total of 7,556 young

men gave their written consent to participate in the study

at those army recruitment centers. Of these, 5,987, 6,020,

and 5,516 completed the baseline, first follow-up, and second

follow-up questionnaires, respectively. The present study’s

sample consists of the participants who completed all three

assessments and who reported having used substances in at

least one of the following categories during their life: (a)

cannabis and spice; (b) psychedelics (natural, e.g., psilocybin,

peyote, mescaline, salvia divinorum, or synthetic, e.g., LSD,

PCP/angel dust, 2-CB and 2-CI, ketamine, and DXM); (c)

cocaine and other psychostimulants (speed, amphetamine,

methamphetamine, and crystal meth); (d) ecstasy and MDMA;

and (e) other drugs (i.e., poppers, inhalants, GHB, heroin,

and bath salts). Of the 4,981 who completed the baseline and

the two follow-up assessments, 4,845 (97.3%) had no missing

values on substance-use measures, and statistical analyses were

carried out using the data from the 2,847 (58.8%) men who

reported having used at least one substance in one of the

above five categories during their life. After listwise deletion,

the final analytical sample comprised 2,796 cases (98% of the

eligible sample).

Measures

History of substance use

The baseline questionnaire asked participants whether they

had used any substance in the five above-mentioned categories

in their lifetime—categories formed based on pharmacological

agents, effects, and modes of action. The first and second follow-

up questionnaires asked whether they had used these substances

in the previous 12 months.

We also assessed tobacco and alcohol use. For alcohol, the

frequency of heavy episodic drinking [defined as drinking six or

more standard drinks on a single occasion; (29)] was measured.

Based on measures from the baseline, first, and second follow-

up assessments, a variable reflecting the history of substance use

at the age of about 25 (second follow-up) was created for each

category of substance users: never users (no use reported at any

assessment), former users (use at baseline or the first follow-up,

but no use at the second follow-up), and current users (users

at the second follow-up, but also possibly at baseline and the

first follow-up).

Substance-induced consciousness alterations

Participants lifetime experiences of CA under the influence

of drugs were assessed at about 25 years old using items

adapted from the Abnormal Mental States (APZ) questionnaire

(1), a widely used self-reporting scale for assessing subjective

past experiences of ASC (30). To limit the length of the

very extensive C-SURF questionnaire and participants’ response

burden, we adapted the single most representative item in the

APZ questionnaire corresponding to specific aspects for each

core dimension—OBN, DED, and VRS, namely ego dissolution

(ED), anxiety/paranoia (A/P) and visual pseudo-hallucinations

(VPH) respectively. Participants were asked to answer “Yes”

or “No” to the following statements: “In your life, under the

influence of a drug, have you ever experienced the following?”

∗ The boundaries between yourself and your surroundings

seemed to blur (ED aspect of OBN).
∗ You felt threatened or afraid, without being able to say

exactly why (A/P aspect of DED).
∗ You saw things that you know were not real (VPH aspect

of VRS).

Perceived influence on life of experiences of
substance-induced CA

Participants reporting at least one substance-induced CA

were asked to evaluate the impact that experience had had on
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their life by answering the following question: “In your opinion,

what influence has this type of experience had on your life in

general?” Possible answers were: “Very positive” (scored +2),

“Somewhat positive” (+1), “Neither positive nor negative” (0),

“Almost negative” (−1), and “Very negative” (−2).

Personality traits

At about 25 years old, the cross-cultural version of the

Zuckerman–Kuhlman Personality Questionnaire (31) was used

to assess the three personality traits of aggression–hostility,

sociability, and neuroticism–anxiety. Participants answered ten

true-or-false statements for each trait. Mean scores were

computed if respondents answered at least eight items for each

trait. Means were then scaled up (multiplying by 10) to the

original metric (sums). Sensation seeking was measured using

the Brief Sensation-Seeking Scale (32), with eight items rated on

a five-point Likert scale [from “Strongly disagree” (scored+1) to

“Strongly agree” (+5)]. Mean scores were computed if at least six

items were answered.Means were then scaled up (multiplying by

8) to the original metric (sums).

Sociodemographic variables

Sociodemographic variables measured at about 25 years old

were used to adjust the analyses. These included age, linguistic

region (German or French), highest educational level achieved

(primary,≤9 years of schooling; vocational 9–12 years; and post-

secondary ≥13 years, including high school, which can be 12

years in some cantons).

Statistical analyses

Descriptive statistics were used to describe the sample

characteristics and differences in experiences of CAs as a

function of subjects’ history of substance use, personality, and

sociodemographic characteristics. Logistic regression models

were used to test the associations between history of substance

use and personality characteristics, and CAs. Differences

between types of CA in the influence of their experience

on life were tested using independent-samples’ t-tests for

participants reporting only a single CA. One-sample t-tests

were used to test whether the influence of each CA experience

on life (in participants reporting only a single CA) was

significantly different from zero. Finally, linear regression

models were used to test the associations between history of

substance use and personality characteristics, and the influence

of their experiences of CAs on their life. These logistic and

linear regression calculations tested both bivariate and fully

adjusted models (i.e., history of substance use, personality

characteristics, and sociodemographic variables). All analyses

were performed using SPSS version 27 (33). The significance

level was set to alpha= 0.05.

Results

Sample characteristics

Tables 1, 2 show the characteristics of the sample of

respondents reporting the use of at least one substance from

the five above-mentioned categories during their lifetime.

At 94.8%, the majority reported having used cannabis or

spice. For each of the four other categories of psychedelics

and ketamine, cocaine and other psychostimulants, ecstasy

and MDMA, and other drugs, the prevalence of lifetime

use was about 22%. A total of 900 (32.2% of the sample)

participants reported at least one CA (i.e., VPH, ED or A/P).

The mean (SD) number of CA reported was 0.52 (0.86;

not tabulated). ED was the most frequently reported CA

(20.5%), followed by VPH (16.7% of the sample) and A/P

(14.6% of the sample). Overall, the perceived influence of

experiences of CA on participants’ lives was slightly positive

[0.27 (0.99)] and statistically different from zero [t(899) =

8.17, p < 0.001].

Associations between CA, history of
substance use, and personality traits

Table 1 reports the prevalence of never, former,

and current substance use as a function of CA. Means

of personality traits and age as a function of CA are

reported in Table 2, and the results of the logistic

regression models investigating associations between

CA, history of substance use, and personality traits

are reported in Figure 1 (see Supplementary material 1

for exact ORs and 95% confidence intervals) and

Table 3 respectively.

Associations with visual
pseudo-hallucinations

In our bivariate analyses, former and current use of

drugs in each substance category were significantly associated

with increased odds of VPH, except for the former use of

cannabis and spice, and tobacco. For example, the odds of

VPH were about 4.6 times greater among former users (odds

ratio [OR] = 4.60; 95% confidence interval [CI], 3.55–5.95)

and 15.1 times greater among current users (OR = 15.11,

95% CI, 11.22–20.35) of psychedelics and ketamine than

among non-users. All personality traits were significantly

associated with VPH: positively for sensation seeking,

aggression–hostility, and anxiety–neuroticism, and negatively

for sociability.

Regarding history of substance use, only associations with

the former and current use of psychedelics and ketamine, former
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TABLE 1 Prevalence of CAs, history of substance use, education, and linguistic region.

Total VPH ED A/P

CA, N (%)

Yes 900 (32.2) 466 (16.7) 574 (20.5) 407 (14.6)

No 1896 (67.8) 2330 (83.3) 2222 (79.5) 2389 (85.4)

History of cannabis and spice use, N (%)

Never 146 (5.2) 11 (7.5) 20 (13.7) 8 (5.5)

Former 1229 (44.0) 138 (11.2) 178 (14.5) 166 (13.5)

Current 1421 (50.8) 317 (22.3) 376 (26.5) 233 (16.4)

History of ecstasy and MDMA use, N (%)

Never 2203 (78.8) 231 (10.5) 316 (14.3) 252 (11.4)

Former 235 (8.4) 86 (36.6) 93 (39.6) 68 (28.9)

Current 358 (12.8) 149 (41.6) 165 (46.1) 87 (24.3)

History of cocaine and other psychostimulant use, N (%)

Never 2175 (77.8) 233 (10.7) 314 (14.4) 255 (11.7)

Former 268 (9.6) 77 (28.7) 95 (35.4) 61 (22.8)

Current 353 (12.6) 156 (44.2) 165 (46.7) 91 (25.8)

History of psychedelics and ketamine use, N (%)

Never 2161 (77.3) 197 (9.1) 304 (14.1) 234 (10.8)

Former 396 (14.2) 125 (31.6) 146 (36.9) 107 (27.0)

Current 239 (8.5) 144 (60.3) 124 (51.9) 66 (27.6)

History of other drugs use (poppers, inhalants, GHB, heroin, etc.), N (%)

Never 2134 (76.3) 282 (13.2) 364 (17.1) 259 (12.1)

Former 461 (16.5) 106 (23.0) 135 (29.3) 99 (21.5)

Current 201 (7.2) 78 (38.8) 75 (37.3) 49 (24.4)

History of heavy episodic alcohol drinking, N (%)

Never 699 (25.0) 83 (11.9) 117 (16.7) 83 (11.9)

Former 727 (26.0) 117 (16.1) 143 (19.7) 107 (14.7)

Current 1370 (49.0) 266 (19.4) 314 (22.9) 217 (15.8)

History of tobacco use, N (%)

Never 374 (13.4) 38 (10.2) 51 (13.6) 25 (6.7)

Former 795 (28.4) 94 (11.8) 122 (15.3) 87 (10.9)

Current 1627 (58.2) 334 (20.5) 401 (24.6) 295 (18.1)

Education, N (%)

Primary 85 (3.0) 23 (27.1) 26 (30.6) 21 (24.7)

Vocational 1021 (36.5) 185 (18.1) 199 (19.5) 140 (13.7)

Post-secondary 1690 (60.4) 258 (15.3) 349 (20.7) 246 (14.6)

Linguistic region, N (%)

French 1579 (56.5) 259 (16.4) 319 (20.2) 274 (17.4)

German 1217 (43.5) 207 (17.0) 255 (21.0) 133 (10.9)

CA, consciousness alterations; VPH, visual pseudo-hallucinations; ED, ego dissolution; A/P, anxiety/paranoia.

use of ecstasy and MDMA, current use of cannabis and spice,

cocaine and other psychostimulants, and other drugs remained

significant in the fully adjusted analyses, with ORs being more

prominent for psychedelics and ketamine.
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TABLE 2 Means of age, personality traits, and the influences on life of experiences with CA for the total sample and as a function of CA.

Total VPH A/P ED

No Yes No Yes No Yes

Age, M (SD) 25.45 (1.25) 25.44 (1.26) 25.43 (1.14) 25.41 (1.23) 25.64 (1.30) 25.43 (1.23) 25.49 (1.28)

Sensation seeking, M (SD) 3.20 (0.76) 3.13 (0.74) 3.48 (0.73) 3.17 (0.75) 3.31 (0.76) 3.13 (0.74) 3.44 (0.75)

Aggression–hostility, M (SD) 3.89 (2.17) 3.83 (2.15) 4.11 (2.20) 3.77 (2.12) 4.50 (2.29) 3.80 (2.14) 4.18 (2.22)

Sociability, M (SD) 5.01 (2.21) 5.05 (2.20) 4.79 (2.25) 5.09 (2.18) 4.56 (2.33) 5.10 (2.16) 4.65 (2.34)

Anxiety–neuroticism, M (SD) 2.33 (2.22) 2.27 (2.17) 2.60 (2.41) 2.12 (2.09) 3.48 (2.55) 2.18 (2.14) 2.85 (2.43)

Influence of experiences with CA on life, M (SD) 0.27a (0.99) – 0.48b (0.84) – −0.16b (0.97) – 0.37b (0.98)

CA, consciousness alterations; VPH, visual pseudo-hallucinations; A/P, anxiety/paranoia; ED, ego dissolution; M, mean; SD, standard deviation; aOnly participants reporting at least one

CA included (n= 900); bOnly participants reporting one CA included (VPH, n= 153; A/P, n= 126; ED, n= 206).

FIGURE 1

Size and the statistical significance of the odds ratios of logistic regression models investigating the associations between a history of substance

use and CA. CA, consciousness alterations; VPH, visual pseudo-hallucinations; ED, ego dissolution; A/P, anxiety/paranoia; aReference: never;
bAdjusted for history of substance use, personality, age, education, and linguistic region. *p < 0.05, **p < 0.01, ***p < 0.001. Size of odds ratio

according to Chen et al. (34) when rate of outcome is ∼5% in the reference group; Less than small (–): 0.65 < OR < 1.00; Less than small (+):

1.00 < OR < 1.52; Small: 1.52 < OR < 2.74; Medium: 2.74 < OR < 4.72; Large: OR > 4.72.

TABLE 3 Results of logistic regression models investigating the associations between personality traits and CA.

VPH ED A/P

Bivariate Adjusteda Bivariate Adjusteda Bivariate Adjusteda

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Personality

Sensation Seeking 1.93 (1.67–2.24) 1.34 (1.14–1.59) 1.79 (1.57–2.05) 1.38 (1.19–1.61) 1.29 (1.11–1.48) 1.12 (0.95–1.32)

Aggression–Hostility 1.06 (1.01–1.11) 0.99 (0.94–1.05) 1.08 (1.04–1.13) 1.02 (0.97–1.07) 1.16 (1.11–1.22) 1.08 (1.02–1.14)

Sociability 0.95 (0.91–0.99) 0.93 (0.88–0.98) 0.91 (0.88–0.95) 0.91 (0.87–0.95) 0.90 (0.86–0.94) 0.94 (0.89–0.99)

Anxiety–Neuroticism 1.07 (1.02–1.11) 1.02 (0.97–1.08) 1.13 (1.09–1.18) 1.09 (1.04–1.14) 1.27 (1.22–1.32) 1.21 (1.16–1.27)

CA, consciousness alterations; VPH, visual pseudo-hallucinations; A/P, anxiety/paranoia; ED, ego dissolution; aAdjusted for history of substance use, personality, age, education, and

linguistic region; p < 0.05 in bold.
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Regarding VPH’s associations with personality traits,

only sensation seeking and sociability remained significant

after adjustment.

Associations with ego dissolution

In our bivariate analyses, former and current use of

drugs in each substance category were significantly positively

associated with ED, except for the former use of cannabis

and spice, tobacco, and heavy episodic alcohol drinking.

All personality traits were significantly associated with ED:

positively for sensation seeking, aggression–hostility, and

anxiety–neuroticism, and negatively for sociability.

Regarding history of substance use, only associations with

the former and current use of psychedelics and ketamine, and

cocaine and psychostimulants, as well as current use of ecstasy

and MDMA, remained significant in the fully adjusted analyses,

with a greater OR for psychedelics and ketamine.

Adjustment had a minor effect on ED’s associations with

personality traits, except for the association with aggression–

hostility, which became insignificant.

Associations with anxiety/paranoia

In our bivariate analyses, former and current use of drugs

in each category of substances were significantly associated with

increased odds of A/P, except for former heavy episodic alcohol

drinking. All the personality traits were significantly associated

with A/P: positively for sensation seeking, aggression–hostility,

and anxiety–neuroticism, and negatively for sociability.

Regarding history of substance use, only current tobacco

use, former ecstasy and MDMA use, and former and current

cannabis and spice, and psychedelics and ketamine use remained

significant in our fully adjusted analyses, with ORs being greatest

for cannabis and spice.

Except for sensation seeking, all the personality traits

remained significantly associated with A/P after adjustment.

The influence on life of experiencing CA

As reported in Table 2, the participants reporting only one

CA (n = 485) perceived its influence on their life to have been

positive for VPH [n = 153; M = 0.48; SD = 0.84; difference

from zero t(152) = 7.09, p < 0.001] and ED [n = 206; M

= 0.37; SD = 0.98; difference from zero t(205) = 5.46, p <

0.001]. For participants reporting A/P, influence on their life

was perceived as slightly negative (n = 126; M = −0.16; SD =

0.97) but their scores were not significantly different from zero

[t(125) = 1.83, p = 0.070]. These scores differed significantly

between VPH and A/P [t(277) = 5.90, p < 0.001] and between

ED and A/P [t(330) = 4.80, p < 0.001], but not between VPH

and ED [t(357)= 1.11, p= 0.267].

Table 4 reports the results of our linear regression models

investigating the associations between history of substance use,

personality, and the influence on life that experiencing a CA

had had. In bivariate analyses, former and current use of ecstasy

and MDMA, psychedelics and ketamine, and current use of

cocaine and other psychostimulants, and other drugs were

associated with more positive influence on life, whereas former

use of tobacco was negatively associated. Sensation seeking was

significantly positively associated with experiencing a CA as

having a positive influence on life (i.e., more positive), whereas

the anxiety–neuroticism and aggression–hostility traits were

significantly negatively (i.e., less positive) associated.

However, in the fully adjusted model, the only associations

that remained significant were the positive associations of

former and current use of psychedelics and ketamine and

the negative associations of anxiety–neuroticism. In addition,

although not significant in bivariate analysis, the sociability

trait’s adjusted association was significantly negative.

Discussion

The present study explored the occurrence of specific

consciousness alterations (CA), namely ego dissolution (ED),

visual pseudo-hallucinations (VPH) and anxiety/paranoia

(A/P), corresponding to the three core ASC dimensions of

OBN, VRS and DED respectively, their perceived influence on

life, and how they correlated with personality traits in a cohort

of young Swiss males prospectively followed from 20 to 25

years old.

To the best of our knowledge, this was one of the first general

population studies on the topic.

About one third of our sample of people reporting the use

of at least one drug during their lifetime reported at least one of

the three CA in question. Participants felt that the experience

of a substance-induced CA had had a positive influence on

their life on average. However, when CA were assessed by

type of experience, this was only true for ED and VPH. For

those reporting A/P, however, the experience had had a slightly

negative influence, but was not significantly different from zero.

Former and current use of psychedelics and ketamine was

consistently associated with all three types of CA. Although

their use was also associated with challenging experiences (i.e.,

A/P), compared with the other categories of substances, the

use of psychedelics and ketamine showed their largest effect

sizes for ED and VPH. Furthermore, in the fully adjusted

model, the only category of substance use associated with CA

having a significant positive influence on life was psychedelics

including ketamine. These results may reflect a possible positive,

long-lasting effect of psychedelics on wellbeing, as suggested

by previous studies implementing interventions for healthy
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TABLE 4 Results from linear regression models investigating the

associations between a history of substance use and the perceived

influence of experiences of CA on life.

Bivariate Adjustedb

B (95% CI) B (95% CI)

History of cannabis and spice usea

Former −0.27 (−0.14, 0.60) −0.14 (−0.52, 0.23)

Current 0.21 (−0.17, 0.59) 0.18 (−0.19, 0.56)

History of ecstasy and MDMA usea

Former 0.25 (0.07, 0.44) 0.16 (−0.06, 0.38)

Current 0.40 (0.25, 0.55) 0.20 (−0.01, 0.40)

History of cocaine and other psychostimulants usea

Former 0.00 (−0.19, 0.20) −0.19 (−0.40, 0.03)

Current 0.33 (0.18, 0.48) −0.07 (−0.27, 0.14)

History of psychedelics and ketamine usea

Former 0.18 (0.02, 0.34) 0.19 (0.02, 0.36)

Current 0.59 (0.43, 0.75) 0.36 (0.17, 0.55)

History of other drug use (poppers, inhalants, GHB,

heroin, etc.)a

Former −0.01 (−0.17, 0.16) −0.06 (−0.22, 0.11)

Current 0.25 (0.05, 0.45) 0.07 (−0.14, 0.28)

History of heavy alcohol drinkinga

Former 0.10 (−0.10, 0.29) 0.00 (−0.18, 0.19)

Current 0.15 (−0.02, 0.32) 0.00 (−0.17, 0.17)

History of tobacco usea

Former –0.26 (–0.52, –0.01) −0.18 (−0.42, 0.07)

Current −0.13 (−0.36, 0.10) −0.19 (−0.42,−0.03)

Personality

Sensation seeking 0.21 (0.13, 0.30) 0.09 (−0.00, 0.17)

Aggression–hostility –0.03 (–0.06, –0.01) −0.01 (−0.04, 0.02)

Sociability −0.01 (−0.04, 0.02) –0.04 (–0.07, –0.01)

Anxiety–neuroticism –0.07 (–0.10, –0.04) –0.07 (–0.09, –0.04)

aReference: Never; bAdjusted for history of substance use, personality, age, education,

and linguistic region; p < 0.05 in bold.

individuals using psychedelics (35). Studies among clinical

samples have also shown that the quality of the experience was

predictive of positivemental health outcomes among individuals

presenting depressive and addictive disorders (15, 16, 36, 37).

History of ecstasy and MDMA use was also associated with all

three types of CA, but to a lesser extent than psychedelics use.

Only former use of ecstasy andMDMAwas associated with VPH

andA/P, whereas only current use was associated with ED. Taken

together, these findings are in line with those of Vollenweider

(3), showing that both psychedelics, ketamine, and MDMA

induced more ASC of each type than a placebo and that their

effects were greater for psychedelics and ketamine. Contrary

to existing literature suggesting high rates of acute toxicity

and adverse mental health outcomes, notably substance-induced

psychosis, among users of cocaine and other psychostimulants

(9, 38–40), our sample revealed no significant associations

between using these substances and A/P in the adjusted model.

Instead, there were significant associations with CA generally

experienced as positive (i.e., ED and VPH), which is consistent

with their widespread recreational use. The association between

former and current cannabis and spice use and A/P showed the

largest effect size. Since cannabis is known to induce anxiety

and panic (41), this association may reflect challenging, “bad

trip” type experiences among users. Current tobacco use was

also found to be an important predictor of A/P. To the best

of our knowledge, no previous studies investigating ASC have

found significant associations with tobacco use, although the use

of at least one illicit drug has been associated with tobacco use

(42). Nevertheless, regular tobacco use has been associated with

an increased risk of psychotic-like experiences in the general

population (43). This finding may reflect regular tobacco users’

shared vulnerability to psychotic-like and A/P experiences under

the influence of drugs, and this could be due to common

underlying factors such as specific tobacco-use related effects or

may result from an addiction-driven vulnerability (44, 45).

Consistent with previous studies showing associations

between the traits of anxiety–neuroticism and aggression–

hostility and challenging experiences under the influence of

drugs (22, 23, 25, 46), we found associations between these

personality traits and A/P. One possible explanation is that

people with these personality traits are more prone to negative

emotional reactions and stress sensitivity when faced with

novel experiences, notably anxiety for those with the anxiety–

neuroticism trait and fear and feelings of insecurity for those

with the aggression–hostility trait. They are thus prone to

experience substance-induced CA more negatively (47).

Sensation seeking was significantly positively associated with

ED and VPH, probably reflecting users’ expectations about

the drugs used and a readiness to surrender to their potential

psychotropic effects. Expectations and beliefs are known to

influence experiences of ASC (46, 48).

In our sample, sociability was negatively associated with

occurrences of VPH, ED, and A/P. This could be due to

extroverts being more likely to focus on external experiences

rather than internal ones (49) and thus being less perceptive to

the psychotropic effects of drugs. This is compatible with clinical

observations that people with schizoid traits, low sociability

and high introversion may be more prone to experiment and

search psychedelics and other novel psychoactive substances.

Our study’s associations between sociability and VPH, ED, and

A/P were not consistent with a previous Swiss study among

healthy volunteers receiving psilocybin in an experimental

context, reporting no or not significant associations (27). To
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the best of our knowledge, associations between sociability and

A/P and ED have never been reported previously. Differences

might therefore have arisen due to different study contexts and

designs and because our study was not focused exclusively on

psilocybin use.

Interestingly, anxiety–neuroticism—a trait found to be

associated with challenging experiences (25, 27), which explains

its use as an exclusion criterion in some studies (27)—was also

positively correlated with ED, rated positively in our sample.

One possible explanation for this is that drug effects are not

only influenced by drug and personality factors but also by

pre-use mood and drug-session context, known as “set and

setting” (50, 51). Nevertheless, a recent study on the effects of

MDMA found that a positive mindset before MDMA use could

explain its potential beneficial effects among people predisposed

to anxiety (23). As mentioned above, however, trait anxiety–

neuroticism was less likely to predict positive feelings about the

experience of a CA.

To the best of our knowledge, this was the first study to

explore the comparative occurrences of CA induced by different

psychotropic drugs, correlations with personality traits, and the

CA’s perceived influence on substance users’ lives in a large,

non-selective sample. Contrary to previous ones, this study

did not focus solely on specific substances, thus limiting the

participation bias linked to individuals’ substance preferences.

This study had some limitations. The study was exploratory,

thus results should be confirmed by future studies. The sample

consisted solely of young men, so the results cannot be

generalized to women and other age groups. Furthermore,

because all the data were self-reported, without biochemical or

dose verification, substance use may have been under-reported

because of social desirability bias or fear of stigma, despite

anonymity (participants were explicitly and repeatedly informed

that their answers were confidential). There is also the possibility

of a wrong correspondence between what a person have thought

to get and what a person actually gets (especially for controlled

substances). In addition, the dose of a psychotropic substance

is known to impact the nature of the experience, which seems

to also depend on other individual (i.e., pre-drug experiences,

expectations, and individual susceptibility to the effects of a

given substance) and contextual factors (i.e., context of use, use

with other substances). Consequently, various factors may have

contributed to inferior rates of substance-induced CA compared

to experimental studies, where these factors can be evaluated and

manipulated. Different substances were analyzed by categories

according to their action profile or prevalence (e.g., the “other

drugs” group consisted of opioids and other substances with

minimal prevalence in our sample); thus, there was some

heterogeneity within the tested groups. Finally, CA were not

evaluated using a validated measure. Although questions were

formulated based on existing literature on ASC, our cohort

study was not designed to specifically answer the present

study’s research question and, thus, due to the time constraints

associated with the regular assessments, only a limited number

of questions concerning specific aspects of ASC dimensions

could be included. More precisely, we used items 13 (OBN),

80 (VRS), and 64 and 71 (DED) from the APZ questionnaire.

Because our questions concerned specific limited aspects of

ASCs, other specific aspects of ASCs (i.e., auditory, emotional,

and cognitive) could not be evaluated, and thus the questions

asked may not have been broad enough to cover the differences

in psychoactive effects induced by different substance categories.

Conclusion

To the best of our knowledge, the present study was

the first to explore substance-induced consciousness

alterations (CA) resulting from different commonly

used drugs among a large, representative, population-

based sample. It also explored correlations with users’

personality traits and the positive or negative influences

on their life that they attributed to their experience of a

substance-induced CA.

Among the substance categories tested, psychedelics and

ketamine, showed the largest effect sizes for two of the

three aspects of ASC dimensions, namely ED for OBN

and VPH for VRS, both of which were rated positively

in our sample. Although associations were also significant

for A/P, psychedelics, including ketamine, were the only

substances significantly associated with the perception that

experiencing a CA had had a positive influence on the user’s

life. These findings are compatible with the hypothesized

therapeutic effects of psychedelics and ketamine, as suggested

by previous experimental studies. However, the risk of

challenging experiences not being negligible, there is further

need to explore the determinants of the nature of individual

responses and define the conditions for their safe and

beneficial use.
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