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Hendricks et al. (2015) found that having ever used any classic psychedelic substance—

namely, dimethyltryptamine (DMT), ayahuasca, lysergic acid diethylamide (LSD), 

mescaline, peyote or San Pedro, or psilocybin—was associated with a significantly reduced 

likelihood of past month psychological distress (weighted OR = .81 (.72–.91)), past year 

suicidal thinking (weighted OR = .86 (.78–.94)), past year suicidal planning (weighted OR 

= .71 (.54–.94)), and past year suicide attempt (weighted OR = .64 (.46–.89)) in the United 

States adult population. Although these findings comport with an emerging literature 

suggesting classic psychedelics may be effective in the treatment of mental health conditions 

and prevention of self-harm, they do not speak to the potential risk profile or therapeutic 

applications of psilocybin in particular, which is the most commonly examined classic 

psychedelic in contemporary clinical research. Considering that psilocybin may be a 

candidate for future approved medical use in the United States, the United Kingdom, and 

other nations (Bogenschutz et al., 2015; Grob et al., 2011; Johnson et al., 2014; see also Nutt 

et al., 2013), an analysis of the specific relationships of psilocybin use with psychological 

distress and suicidality may help inform decisions by the United States Food and Drug 

Administration and regulatory bodies of other nations. The objectives of the current 

research, therefore, were to extend the analysis of Hendricks et al. (2015) by evaluating the 

associations of lifetime psilocybin use, per se, with past month psychological distress, past 

year suicidal thinking, past year suicidal planning, and past year suicide attempt in the 

United States adult population. Methods and data analysis were similar to those of 

Hendricks et al. (2015). Participants in the current study were adult (≥18 years old) 

respondents of the National Survey on Drug Use and Health pooled across years 2008 

through 2012 with valid data on the variables of interest. To isolate unique associations with 

psilocybin use, four mutually exclusive groups of respondents were examined: 1. Psilocybin 

Only (those reporting lifetime use of psilocybin but no other classic psychedelic); 2. 

Psilocybin & Other Psychedelics (those reporting lifetime use of psilocybin in addition to 

other classic psychedelics); 3. Non-Psilocybin Psychedelics Only (those reporting lifetime 
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use of any classic psychedelic with the exception of psilocybin); and 4. No Psychedelics 

(those reporting no lifetime use of any classic psychedelic substance). The primary outcome 

variables were past month psychological distress (yes = 1 or no = 0), past year suicidal 

thinking (yes = 1 or no = 0), past year suicidal planning (yes = 1 or no = 0), and past year 

suicide attempt (yes = 1 or no = 0).

Multivariate logistic regression tested the relationships of group membership with the 

outcome variables while controlling for age, gender, ethnoracial identity, educational 

attainment, annual household income, marital status, self-reported engagement in risky 

behavior, and lifetime illicit use of cocaine, other stimulants, sedatives, tranquilizers, heroin, 

pain relievers, marijuana, 3, 4-methylenedioxymethamphetaime (MDMA)/ecstasy, 

phencyclidine (PCP), and inhalants. For each regression model, six planned contrasts were 

conducted: 1) Psilocybin Only vs. No Psychedelics; 2) Psilocybin Only vs. Psilocybin & 

Other Psychedelics; 3) Psilocybin Only vs. Non-Psilocybin Psychedelics Only; 4) Psilocybin 

Only and Psilocybin & Other Psychedelics (i.e. all respondents reporting lifetime use of 

psilocybin) vs. No Psychedelics; 5) Psilocybin Only and Psilocybin & Other Psychedelics 

vs. Non-Psilocybin Psychedelics Only; and 6) Psilocybin Only and Psilocybin & Other 

Psychedelics vs. No Psychedelics and Non-Psilocybin Psychedelics Only.

In a recently published study, Johansen and Krebs (2015) investigated the relationships 

between psychedelic use and mental health problems. Nesvåg et al. (2015) suggest the 

analyses by Johansen and Krebs (2015) introduced overadjustment bias by controlling for 

lifetime other illicit substance use. Although overadjustment typically biases results toward 

the null (Schisterman et al., 2009), this critique also could apply to the prior study showing 

positive rather than null effects (Hendricks et al., 2015) as well as to the present analyses. 

Overadjustment bias can be defined as “control for an intermediate variable (or a descending 

proxy for an intermediate variable) on a causal path from exposure to outcome” 

(Schisterman et al., 2009: 488). From this perspective, controlling for lifetime other illicit 

substance use would represent overadjustment as described by Nesvåg et al. (2015) in our 

analyses if lifetime other illicit substance use were a consequence of lifetime classic 

psychedelic or psilocybin use. Yet, we are unaware of any data indicating that classic 

psychedelic or psilocybin use is a cause of other illicit substance use. Indeed, the 

accumulated evidence suggests common factors underlie substance use behavior (e.g. 

impulsivity and disagreeableness; Iacono et al., 2008; Kotov et al., 2010; Morral et al., 2002; 

Vanyukov et al., 2012; Verdejo-García et al., 2008), and as stated in Hendricks et al. (2015), 

several lines of research indicate that classic psychedelics including psilocybin have anti-

addictive effects. In our estimation, failure to control for lifetime other illicit substance use 

would represent a failure to account for suicide risk factors (i.e. substance misuse and 

impulsive-aggressive personality characteristics; see Hendricks et al., 2015) that overlap 

with, but do not appear to be caused by, classic psychedelic or psilocybin use. We therefore 

hold that inclusion of the aforementioned covariates is appropriate and likely does not 

introduce overadjustment bias.

Of the 191,832 respondents, 7550 (2.47% weighted) fell into the Psilocybin Only group, 

12,724 (6.49% weighted) fell into the Psilocybin & Other Psychedelics group, 6963 (4.59% 

weighted) fell into the Non-Psilocybin Psychedelics Only group, and 164,595 (86.42% 
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weighted) fell into the No Psychedelics group. In multi-variate logistic regression models 

group membership was significantly associated with past month psychological distress 

(Wald chi-square = 24.41, p < .0001), past year suicidal thinking (Wald chi-square = 17.85, 

p = .0005), past year suicidal planning (Wald chi-square = 26.13, p < .0001), and past year 

suicide attempt (Wald chi-square = 10.95, p = .01). Results of planned comparisons are 

presented in Table 1. As shown in this table, the odds of all four outcomes were reduced in 

the Psilocybin Only group relative to the No Psychedelics group, the odds of past year 

suicidal thinking and past year suicidal planning were decreased in the Psilocybin Only 

group relative to the Psilocybin & Other Psychedelics group, and the odds of past month 

psychological distress were reduced in the Psilocybin Only group relative to the Non-

Psilocybin Psychedelics Only group. Furthermore, the odds of all outcomes except for past 

year suicidal planning were reduced in the Psilocybin Only and Psilocybin & Other 

Psychedelics groups relative to the No Psychedelics group, and the odds of past month 

psychological distress was decreased in the Psilocybin Only and Psilocybin & Other 

Psychedelics groups relative to both the Non-Psilocybin Psychedelics Only group and the 

No Psychedelics and Non-Psilocybin Psychedelics Only groups. In sum, the contrasts 

showing multiple significantly improved outcomes in the Psilocybin Only group and among 

those who have ever used psilocybin suggest that even among the broader class of classic 

psychedelics, psilocybin may be associated with the greatest therapeutic potential.

The current findings demonstrate that the potentially beneficial effects of classic psychedelic 

use reported by Hendricks et al. (2015) extend to psilocybin use per se. Furthermore, these 

findings suggest that lifetime use of psilocybin but no other classic psychedelic may be 

especially protective with regard to psychological distress and suicidality. This finding is 

consistent with data indicating that psilocybin may have the most favorable safety profile of 

all classic psychedelic substances (Gable 1993, 2004). Psilocybin in particular may thus 

hold promise as an innovative mental health intervention and suicide prophylaxis. For other 

indications for which psilocybin is currently being studied (cancer-related anxiety/

depression and addictions; Bogenschutz et al., 2015; Grob et al., 2011; Johnson et al., 2014), 

the present results also address a safety concern. That is, based on the highly sensationalized 

cultural history of classic psychedelics, some in the public may be concerned that controlled 

clinical prescription application of psilocybin may increase the risk of suicide. The present 

data do not provide support for this concern and are consistent with recently renewed 

clinical research suggesting possible therapeutic applications of psilocybin.

Acknowledgments

NSDUH data are available to the public and archived at http://www.icpsr.umich.edu/icpsrweb/SAMHDA/series/64. 
The authors thank Michael Scott Crawford and Christopher B. Thorne for their work on the project.

Funding : The authors received no financial support for the research, authorship, and/or publication of this article. 
The authors disclosed receipt of the following financial support for the research, authorship, and/or publication of 
this article: Support for Roland Griffiths was provided in part by NIDA Grant R01DA003889.

Hendricks et al. Page 3

J Psychopharmacol. Author manuscript; available in PMC 2016 January 21.

A
u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t

http://www.icpsr.umich.edu/icpsrweb/SAMHDA/series/64


References

Bogenschutz MP, Forcehimes AA, Pommy JA, et al. Psilocybin-assisted treatment for alcohol 

dependence: A proof-of-concept study. J Psychopharmacol. 2015; 29:289–299. [PubMed: 

25586396] 

Gable RS. Toward a comparative overview of dependence potential and acute toxicity of psychoactive 

substances used non-medically. Am J Drug Alcohol Abuse. 1993; 19:263–281. [PubMed: 8213692] 

Gable RS. Comparison of acute lethal toxicity of commonly abused psychoactive substances. 

Addiction. 2004; 99:686–696. [PubMed: 15139867] 

Grob CS, Danforth AL, Chopra GS, et al. Pilot study of psilocybin treatment for anxiety in patients 

with advanced-stage cancer. Arch Gen Psychiatry. 2011; 68:71–78. [PubMed: 20819978] 

Hendricks PS, Thorne CB, Clark CB, et al. Classic psychedelic use is associated with reduced 

psychological distress and suicidality in the United States adult population. J Psychopharmacol. 

2015; 29:280–288. [PubMed: 25586402] 

Iacono WG, Malone SM, McGue M. Behavioral disinhibition and the development of early-onset 

addiction: Common and specific influences. Annu Rev Clin Psychol. 2008; 4:325–348. [PubMed: 

18370620] 

Johansen PØ, Krebs TS. Psychedelics not linked to mental health problems or suicidal behavior: A 

population study. J Psychopharmacol. 2015; 29:270–279. [PubMed: 25744618] 

Johnson MW, Garcia-Romeu A, Cosimano MP, et al. Pilot study of the 5-HT2AR agonist psilocybin 

in the treatment of tobacco addiction. J Psychopharmacol. 2014; 28:983–992. [PubMed: 25213996] 

Kotov R, Gamez W, Schmidt F, et al. Linking “big” personality traits to anxiety, depressive, and 

substance use disorders: A meta-analysis. Psychol Bull. 2010; 136:768–821. [PubMed: 20804236] 

Morral AR, McCaffrey DF, Paddock SM. Reassessing the marijuana gateway effect. Addiction. 2002; 

97:1493–1504. [PubMed: 12472629] 

Nesvåg R, Bramness JG, Ystrom E. The link between use of psychedelic drugs and mental health 

problems. J Psychopharmacol. 2015

Nutt DJ, King LA, Nichols DE. Effects of Schedule I drug laws on neuroscience research and 

treatment innovation. Nature Rev Neurosci. 2013; 14:577–585. [PubMed: 23756634] 

Schisterman EF, Cole SR, Platt RW. Overadjustment bias and unnecessary adjustment in 

epidemiologic studies. Epidemiology. 2009; 20:488–495. [PubMed: 19525685] 

Vanyukov MM, Tarter RE, Kirillova GP, et al. Common liability to addiction and “gateway 

hypothesis”: Theoretical, empirical, and evolutionary perspective. Drug Alcohol Depend. 2012; 

123:S3–S17. [PubMed: 22261179] 

Verdejo-García A, Lawrence AJ, Clark L. Impulsivity as a vulnerability marker for substance-use 

disorders: Review of findings from high-risk research, problem gamblers and genetic association 

studies. Neurosci Biobehav Rev. 2008; 32:777–810. [PubMed: 18295884] 

Hendricks et al. Page 4

J Psychopharmacol. Author manuscript; available in PMC 2016 January 21.

A
u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t



A
u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t
A

u
th

o
r M

a
n
u

s
c
rip

t
A

u
th

o
r M

a
n
u
s
c
rip

t

Hendricks et al. Page 5

Table 1

Results of planned contrasts among four groups: Psilocybin Only, Psilocybin & Other 

Psychedelics, Non-Psilocybin Psychedelics Only, and No Psychedelics

Planned contrasts Outcome variables

Psychological distress 
OR (95% CI)

Suicidal thinking 
OR (95% CI)

Suicidal planning 
OR (95% CI)

Suicide attempt 
OR (95% CI)

Psilocybin Only vs. No Psychedelics .70 (.60-.81)† .76 (.64–.90)** .54 (.36–.82)** .58 (.35–.94)*

Psilocybin Only vs. Psilocybin & Other 
Psychedelics

.89 (.75–1.05) .80 (.67–.96)* .59 (.43–.81)** .75 (.49–1.14)

Psilocybin Only vs. Non-Psilocybin 
Psychedelics Only

.76 (.64–.90)** .89 (.72–1.09) .83 (.54–1.27) 1.06 (.62–1.80)

Psilocybin Only and Psilocybin & Other 
Psychedelics vs. No Psychedelics

.74 (.65-.84)† .85 (.75–.96)* .70 (.49–1.005)§ .66 (.45–.98)*

Psilocybin Only and Psilocybin & Other 
Psychedelics vs. Non-Psilocybin 
Psychedelics Only

.80 (.69–.93)** .99 (.94–1.16) 1.08 (.76–1.52) 1.22 (.80–1.87)

Psilocybin Only and Psilocybin & Other 
Psychedelics vs. No Psychedelics and 
Non-Psilocybin Psychedelics Only

.77 (.68-.87)† .92 (.80–1.04) .87 (.63–1.20) .90 (.63–1.28)

Note. Psilocybin Only: respondents reporting lifetime use of psilocybin but no other classic psychedelic; Psilocybin & Other Psychedelics: 

respondents reporting lifetime use of psilocybin in addition to other classic psychedelics; Non-Psilocybin Psychedelics Only: respondents reporting 

lifetime use of any classic psychedelic with the exception of psilocybin; No Psychedelics: respondents reporting no lifetime use of any classic 

psychedelic substance; Psychological Distress: past month psychological distress; Suicidal Thinking: past year suicidal thinking; Suicidal Planning: 

past year suicidal planning; Suicide Attempt: past year suicide attempt; OR: weighted odds ratio; CI: confidence interval. Findings in bold are 

significant.

§
p = .05,

*
p < .05,

**
p < .01,

†
p < .0001.
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