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ABSTRACT

Background: Lysergic acid diethylamide (LSD) use has risen in the United States in recent years amid
increased interest in therapeutic applications of psychedelics. Despite this, contemporary epidemio-
logical investigations of LSD users are few. To expand the literature on this topic, we sought to char-
acterize past-year LSD users in the United States and investigate recent demographic evolution within
this population. Methods: Using National Survey on Drug Use and Health (NSDUH) data from 2015-
2019, we investigated correlates of past-year LSD use and associated changes over the study period.
Results: Past-year LSD use increased by 47% from 2015 to 2019 (0.59%-0.87%). However, among people
reporting past-year hallucinogen use disorder there was no significant proportional increase in LSD
users. Notable correlates of LSD use on multivariable analysis were: increased LSD access, lower
perceived risk of trying LSD, low income, fewer children in the home, being approached by someone
selling drugs in the past month, and past-year suicide attempt among people age 18 and older. We
found no associations with unemployment, arrest history, or past-year psychological distress. From
2015 to 2019, the proportion of respondents reporting past-year LSD use who were age 26-34 and
married increased. Past-year LSD use among lifetime users of methamphetamine also rose. Conclusions:
Though still uncommonly used in the United States, LSD’s societal acceptance may be increasing.
Overall, LSD does not appear to contribute significantly to the country’s public health problems.
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INTRODUCTION

In 2019, there were estimated to be more than 27 million lifetime lysergic acid diethylamide
(LSD) users in the United States (U.S.) (Center for Behavioral Health Statistics and Quality,
“Corresponding author. Department of - 2019a). Use of LSD in the U.S. has more than doubled since the early 2000s (Killion et al,
;Zy;hﬂthZAYzlre 3‘::’0' of Medicine, 2021) and past-year use remains on an upward trajectory (R. A. Yockey, Vidourek, & King,
E-mail: ere'my"',vel eﬁ@yal e.cdu 2020). The factors behind this rise are not yet clear, though we speculate that the resurgence
of interest in therapeutic applications of psychedelics and associated media coverage may be

possible contributors.
Early studies of LSD demonstrated therapeutic promise for its use in alcohol and opioid use
’j Journals disorders, as well as psychological distress associated with cancer (Grof, Goodman, Richards, &
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Kurland, 1973; Krebs & Johansen, 2012; Savage & McCabe,
1973), but once LSD possession became illegal in the U.S. in
1971, clinical use and human subjects research assessing its
therapeutic potential largely ceased. However, research into
therapeutic applications of LSD and other psychedelics has
returned to the U.S. in recent decades, despite a lack of federal
funding to support this work (Barnett, Parker, & Weleft, 2021).
Social acceptability of use of LSD and other psychedelics may
be growing, particularly around “wellness” applications of
psychedelics. Although most psychedelics remain Schedule I
substances in the U.S., a small but growing number of juris-
dictions throughout the country have decriminalized or legal-
ized possession of psychedelics (Ponieman, 2020).

Despite sustained growth in LSD use, there have been
few recent studies of LSD user demographics (Han, Blanco,
Einstein, & Compton, 2022; Killion et al., 2021; A. Yockey,
King, & Vidourek, 2019; R. A. Yockey et al., 2020), leaving
important gaps in our understanding of who is using LSD
and how users might be changing. As a result, we sought to
characterize past-year LSD users in the U.S. from 2015 to
2019 and evaluate whether user demography is evolving.

METHODS

Data description

The U.S. National Survey on Drug Use and Health
(NSDUH) is conducted annually by the Substance Abuse
and Mental Health Services Administration (SAMHSA), in
all 50 states and the District of Columbia (Substance Abuse
and Mental Health Services Administration, 2020b).
NSDUH personnel administer the survey in-person to
randomly selected, noninstitutionalized civilians (important
excluded populations include people who are imprisoned,
hospitalized, or living in nursing homes) at the respondent’s
place of residence. The survey inquires about substance use,
mental health, other health-related issues, and treatments
received for mental health conditions and substance use
disorders. It also employs a sample-weighted design that
includes weight adjustments for demographics, non-
response, and other factors (Substance Abuse and Mental
Health Services Administration, 2020a).

This study uses pooled data from NSDUH survey years
2015-2019 on all respondents (age 12 and older). Although
2020 survey data were available, data collection that year
was disrupted due to COVID-19, and NSDUH adminis-
trators have advised researchers to avoid comparing 2020
data to those from previous years due to methodological
alterations (Substance Abuse and Mental Health Services
Administration, 2021). The primary outcome for this study
was past-year LSD use, which is an imputed variable in the
NSDUH data set. There were no missing data for this
outcome.

Statistical analysis

Survey analysis procedures were used for all analyses due to
the complex survey design, utilizing the NSDUH respondent

weight, replicate, and variance strata. Since this study utilizes
five years of survey data, the respondent weight was divided
by five for analyses that included all study years as recom-
mended by the NSDUH (Substance Abuse and Mental
Health Services Administration, 2019). Significance was
assessed at p < 0.05. Analysis was conducted in SAS 9.4 (SAS
Inc., Cary, NC).

Unweighted frequencies for the primary outcome vari-
able are reported. Continuous factors are summarized as
weighted medians and interquartile ranges, and comparisons
between LSD use groups were evaluated with log-trans-
formed linear regression. Categorical factors are summarized
using weighted percentages and 95% confidence intervals,
and comparisons between LSD use groups were evaluated
using Rao-Scott chi-square tests.

Univariable associations with LSD use were adjusted for
survey year (2015-2019), age group (12-17, 18-25, 26-34,
35-49, 50+), gender (male, female), education (high school
but no diploma, high school diploma/GED, some college/no
degree, 2-year degree, 4-year degree), employment status
(full-time, part-time, unemployed, other), marital status
(never been married, married, divorced, widowed),
ethnicity/race (White, Black, Asian, Hispanic, other),
urbanicity (small, large, non), and criminal arrest history
(yes/no). Associations were evaluated within each study
year, and across study years for trends using orthogonal
polynomial contrasts as suggested by the NSDUH (Sub-
stance Abuse and Mental Health Services Administration,
2019) and similar to other studies (Clarke, Black, Stussman,
Barnes, & Nahin, 2015; Schauer, Berg, Kegler, Donovan, &
Windle, 2016).

Logistic regression was used to calculate adjusted odds
ratios for the risk of past-year LSD use. All odds ratios were
adjusted for the factors listed above. In addition to evalu-
ating factors individually, three separate multivariable
models were constructed: 1) for respondents under the age
of 18; 2) for respondents over the age of 18; 3) for re-
spondents of all ages. In the all ages model, questions that
were not asked to respondents under the age of 18 or had
answers that were nearly universal were recoded to either
incorporate ages 12-17 as its own group or combined into
the appropriate group (e.g., employment status). The model
for respondents over age 18 included questions about mental
health that could not be included in the all ages or under age
18 model. Multivariable models were constructed with fac-
tors associated with LSD use, after adjusting for the factors
listed above. Models were simplified wherever appropriate to
reduce complexity and to address multicollinearity and
confounding.

Independent variables in our multivariable logistic
regression models consisted primarily of factors previously
associated with LSD use. For details about variable selection,
please see Supplementary material A.

Ethics

This study was approved by the Cleveland Clinic Institu-
tional Review Board.
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RESULTS

Demographic characteristics of LSD users

The final unweighted sample size was N = 282,768, and
3,632 respondents reported past-year LSD use (past-year
weighted prevalence 0.77, 95% Confidence Interval: 0.72-
0.81%). All investigated respondent factors were significantly
associated with past-year LSD use on univariate analysis
except for number of religious services attended in the past
year. Compared to non-LSD users, past-year LSD users were
disproportionately: male (67.9% vs 48.3%), between the ages
of 18-25 (56.4% vs 12.3%), White (71.1% vs 62.8%), lesbian,
gay, or bisexual (18.0% vs 4.9%), living in a large metro-
politan area (59.4% vs 55.9%), never married (85.7% vs
28.1%), without children younger than 18 in the home
(92.8% vs 73.3%), unemployed or employed part-time
(35.1% vs 17.3% in age 18+), lower income (less than
$20,000/year: 25.4% vs 16.1%), and uninsured (85.4% vs
90.7%). LSD users were also disproportionately likely to
report experiencing past-year serious psychological distress:
(36.3% vs 11.1%), and report attempting suicide in the past
year (3.9% vs 0.54%) (all p < 0.001). For further details see
Table 1.

All respondents who reported drug use were dispro-
portionately represented among past-year LSD users; aside
from tobacco, alcohol, marijuana, and cocaine, respondents
who had not used LSD in the past year rarely had lifetime
experience with other drugs (<10% non-LSD users reported
using each of the other drugs assessed). Prevalence of past-
year hallucinogen use disorder was disproportionately
higher in past-year LSD users than non-users (6.6% vs
0.06%). Past-year LSD users also disproportionately reported
that LSD was very easy or fairly easy to obtain (53.0% vs
12.8%). See Supplemental Table 1 for further details.

Past-year LSD users disproportionately reported that
there was no risk in: smoking marijuana once or twice a
week (65.9% vs 18.5%), trying LSD once or twice (34.9% vs
3.2%), using LSD once or twice a week (12.0% vs 1.4%),
trying heroin once or twice (2.3% vs 1.2%), using cocaine
once or twice a week (1.3% vs 1.04%), or having 5 or more
drinks once or twice a week (5.8% vs 3.1%) (all p < 0.001).
A notable exception was using heroin once or twice a week,
which 0.83% of LSD users reported as no risk compared to
0.91% of non-users (p = 0.002). See Supplemental Table 2
for further details.

Demographic changes from 2014-2019

Past-year LSD use significantly increased by 47% from 2015
to 2019 (0.59%-0.87%, p < 0.001) (Table 2). Yearly relative
increases were higher between 2015-2016 (20.3%) and
2016-2017 (14.1%) but were modest between 2017-2018
(3.7%) and 2018-2019 (3.6%). There were strong within-
year associations with past-year LSD use for nearly all
respondent factors for each study year, p < 0.001; an
exception was metropolitan area (large metro range:
53.2%-60.9%, p = 0.002 to p = 0.61). These associations

remained consistent across the study period with a few
notable exceptions. Past-year LSD users were predominantly
between the ages of 18-25 in every year, but the proportion
of users aged 26-34 increased nearly every year from 16.3%
in 2015 to 26.5% in 2019 (p < 0.0001). The proportion of
past-year LSD users who were married also increased
over the study period from 5.7% in 2015 to 10.1% in 2019
(p < 0.0001).

Associations between past-year LSD use with the use of
other drugs were consistent across the study period, except
for rising past-year LSD use among lifetime users of
methamphetamine (22.6% in 2019 vs 14.0% in 2014,
p = 0.04). There was no statistically significant change in the
proportion of people with hallucinogen use disorder
reporting past-year LSD use (p = 0.42). For more infor-
mation see Supplemental table 3.

Multivariable modelling of risk for past-year LSD use

In the all ages past-year LSD use multivariable model, fac-
tors associated with higher risk of past-year LSD use were:
more recent survey year (p < 0.001), age 12-17 (p = 0.007),
part time employment (p < 0.001), non-Hispanic Asian race
(p = 0.04), lifetime use of alcohol, marijuana, stimulant,
sedatives or any hallucinogen assessed besides LSD
(p < 0.001), having been approached by someone selling
illegal drugs in the past month (p < 0.001), lower perceived
risk of trying LSD once or twice (p < 0.001), and reported
easier access to LSD (p < 0.001).

In the under age 18 multivariable model, factors associated
with higher risk of past-year LSD use were: overnight stay in a
hospital during the past year (p = 0.01), lifetime use of tobacco,
alcohol, marijuana, stimulant, sedative, or any hallucinogen
assessed besides LSD (p < 0.001), being approached by
someone selling illegal drugs in the past month (p = 0.02),
lower perceived risk of trying LSD once or twice (p < 0.001),
and reporting easier access to LSD (p < 0.001).

In the over age 18 multivariable model, factors associated
with higher risk of past-year LSD use were: more recent
survey year (p = 0.001 for 2017 and 2018, p < 0.001 for
2019), part time employment (p < 0.001), non-Hispanic
Asian race (p = 0.02), having sold illegal drugs at least once
(p < 0.001), past-year suicide attempt (p = 0.01), lifetime use
of marijuana, stimulants, sedatives, or any hallucinogen
assessed besides LSD (p < 0.001), having been approached
by someone selling illegal drugs in the past month
(p < 0.001), lower perceived risk of trying LSD once or twice
(p < 0.001), and reported easier access to LSD (p < 0.001).

Factors associated with decreased risk of past-year LSD
use were similar in all models. In the all-age and over-18
models the factors associated with decreased risk were: mar-
riage (p < 0.001), female gender (p < 0.001), income more
than twice the federal poverty threshold (p < 0.001), and
having children under 18 years old in the home (p < 0.001).
In the all-ages model, older respondents (age >18, p < 0.001)
were less likely to try LSD. In the under-18 model, female
gender (p = 0.004) was associated with decreased risk of LSD
use. For details of these models see Table 3.
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Table 1. Demographic characteristics for survey respondents by past-year LSD use in NSDUH 2015-2019

Survey question

All respondents

(N = 282,768)

No past year use

(N = 279,136)

Past year use
(N = 3,632)

Survey year
2015
2016
2017
2018
2019
Gender male
Under age 18 gender male
Age 18+ gender male
Age groups
1 - age: 12-17
2 - age: 18-25
3 — age: 26-34
4 - age: 35-49
5 - age: 50+
Age groups, over/under age 18
1 - underl8
2 - 18+ yrs
Race/Hispanicity*
1 - NonHisp White
2 - NonHisp Black/Afr Am
3 — NonHisp Native Am/AK Native
4 - NonHisp Native HI/Other Pac Isl
5 — NonHisp Asian
6 — NonHisp more than one race
7 - Hispanic
Sexual identity, age 18+ only
1 - Heterosexual, that is, straight
2 - Lesbian or gay
3 - Bisexual
4 - Don’t know
County metro/nonmetro status
1 - Large metro
2 - Small metro
3 — Nonmetro
Education groups”
Under Age 18
1 - some HS, no diploma
2 - HS diploma/GED
3 - some college, no degree
4 - 2-year college degree
5 — 4-year college degree
Age 18+
1 - some HS, no diploma
2 - HS diploma/GED
3 - some college, no degree
4 - 2-year college degree
5 — 4-year college degree
Marital status®, Age 18+ only
1 - Married
2 - Widowed
3 - Divorced or Separated
4 - Never Been Married
# Children <18 in household”
0 - None
1 - One
2 - Two
3 - Three or more

19.7 (19.4, 20.0)
19.8 (19.5, 20.1)
20.0 (19.8, 20.3)
20.2 (19.9, 20.4)
20.3 (19.9, 20.6)
48.5 (48.2, 48.8)
50.9 (50.4, 51.5)
48.3 (47.9, 48.6)

9.2 (9.0, 9.3)
12.6 (12.5, 12.8)
14.5 (14.3, 14.7)
22.4 (22.1, 22.7)
41.3 (40.8, 41.8)

9.2 (9.0, 9.3)
90.8 (90.7, 91.0)

62.8 (62.3, 63.3)
12.0 (11.7, 12.4)
0.56 (0.51, 0.61)
0.38 (0.33, 0.42)
56 (5.4, 5.8)
1.8 (1.8, 1.9)
16.8 (16.4, 17.2)

94.3 (94.2, 94.5)
1.9 (1.8, 2.0)
3.1 (3.0, 3.2)

0.64 (0.58, 0.70)

55.9 (55.4, 56.4)
29.9 (29.5, 30.4)
14.1 (13.8, 14.5)

98.9 (98.8, 99.0)
0.87 (0.78, 0.96)
0.15 (0.11, 0.20)
0.00 (0.00, 0.01)
0.03 (0.01, 0.05)

12.7 (12.4, 13.0)
24.8 (24.5, 25.1)
21.6 (21.3, 21.8)
9.3 (9.1, 9.5)
31.6 (31.1, 32.1)

51.7 (51.3, 52.2)
5.9 (5.7, 6.1)
13.8 (13.6, 14.1)
28.5 (28.2, 28.9)

73.8 (73.6, 74.1)
10.9 (10.8, 11.0)
9.7 (9.6, 9.9)
56 (5.4, 5.7)

19.7 (19.4, 20.1)
19.8 (19.6, 20.1)
20.0 (19.8, 20.3)
20.1 (19.9, 20.4)
20.2 (19.9, 20.6)
48.3 (48.1, 48.6)
50.8 (50.3, 51.3)
48.1 (47.8, 48.4)

9.1 (9.0, 9.3)
12.3 (12.1, 12.5)
14.4 (14.2, 14.7)
22.5 (22.3, 22.8)
41.6 (41.1, 42.1)

9.1 (9.0, 9.3)
90.9 (90.7, 91.0)

62.8 (62.3, 63.3)
12.1 (11.7, 12.4)
0.56 (0.51, 0.61)
0.38 (0.33, 0.42)
5.6 (5.4, 5.8)
1.8 (1.8, 1.9)
16.8 (16.4, 17.2)

94.4 (94.3, 94.6)
1.9 (1.8, 2.0)
3.0 (2.9, 3.1)

0.64 (0.58, 0.70)

55.9 (55.4, 56.4)
29.9 (29.5, 30.4)
142 (13.8, 14.5)

99.0 (98.9, 99.1)
0.83 (0.74, 0.91)
0.15 (0.11, 0.19)
0.00 (0.00, 0.01)
0.03 (0.01, 0.05)

12.7 (12.5, 13.0)
24.9 (24.5, 25.2)
214 (212, 21.7)
9.3 (9.1, 9.5)
31.7 (31.2, 32.1)

52.1 (51.6, 52.5)
59 (5.8, 6.1)
13.9 (13.6, 14.2)
28.1 (27.7, 28.4)

73.7 (734, 73.9)
10.9 (10.8, 11.1)
9.8 (9.6, 9.9)
56 (5.5, 5.7)

Unauthenticated

15.2 (13.6, 16.7)
18.4 (16.2, 20.6)
21.2 (19.0, 23.3)
22.2 (19.7, 24.7)
23.1 (20.9, 25.3)
67.9 (65.7, 70.0)
61.5 (56.8, 66.2)
68.7 (66.6, 70.8)

11.7 (10.4, 13.0)

56.4 (54.1, 58.8)

22.7 (20.8, 24.6)
6.6 (5.3, 8.0)
2.6 (1.2, 4.0)

11.7 (10.4, 13.0)
88.3 (87.0, 89.6)

71.1 (68.7, 73.5)
4.5 (3.6, 5.3)
0.44 (0.22, 0.66)
0.37 (0.16, 0.58)
42 (3.1, 5.3)
3.9 (3.0, 4.7)
15.6 (13.4, 17.7)

81.3 (79.2, 83.3)
42 (3.3, 5.0)
13.8 (12.2, 15.3)
0.78 (0.28, 1.3)

59.4 (56.9, 61.8)
29.3 (27.1, 31.5)
11.3 (9.7, 12.9)

94.9 (92.5, 97.4)
49 (2.5,7.3)
0.19 (0.00, 0.57)

8.3 (7.1, 9.6)
234 (21.1, 25.8)
37.1 (344, 39.9)

74 (6.2, 8.7)
23.7 (21.2, 26.1)

8.6 (6.5, 10.6)
0.57 (0.00, 1.2)
5.1 (3.6, 6.6)
85.7 (83.4, 88.1)

92.8 (91.6, 94.1)
43 (34, 52)
23 (14, 3.1)

0.62 (0.22, 1.02)

(continued)
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Table 1. Continued

All respondents

No past year use

Past year use

Survey question (N = 282,768) (N = 279,136) (N = 3,632)
Employment status”
Under 18
1 - Employed full time 4.6 (4.3, 4.8) 4.5 (4.2, 4.8) 8.8 (5.9, 11.8)

2 - Employed part time
3 - Unemployed
4 - Other

Age 18+
1 - Employed full time
2 - Employed part time
3 - Unemployed
4 - Other

Total Family Income*

1 - Less than $20,000

2 - $20,000 - $49,999

3 - $50,000 - $74,999

4 - $75,000 or More

Poverty level (% of US census poverty threshold)*

1 - Living in poverty
2 - Income Up to 2X Fed Pov Thresh
3 - Income More Than 2X Fed Pov
Thresh
# Religious services past 12 months
1 - 25 or More
2 - Less than 25
Ever arrested and booked for breaking
the law
# Times arrested and booked past 12 months
None
Once
Twice
Three or more
Stayed overnight as inpnt in hosp past
12 mos
Past year serious psychological distress
indicator
Attempted to kill self in past year

24.1 (23.6, 24.7)
10.8 (10.4, 11.2)
60.5 (59.8, 61.2)

49.4 (49.1, 49.8)
13.1 (129, 13.3)
43 (4.2, 4.5)

33.2 (32.8, 33.5)

16.2 (15.9, 16.5)
29.3 (28.9, 29.6)
15.8 (15.6, 16.1)
38.7 (38.1, 39.2)

14.8 (14.5, 15.1)
20.0 (19.7, 20.3)
65.2 (64.8, 65.7)

68.1 (67.8, 68.3)
31.9 (31.7, 32.2)
15.6 (15.4, 15.9)

87.9 (87.5, 88.3)
9.0 (8.6, 9.4)
2.1 (1.9, 2.3)

0.95 (0.83, 1.07)
9.5 (9.4, 9.7)

11.3 (11.1, 11.5)

0.56 (0.52, 0.60)

24.0 (234, 24.6)
10.7 (10.3, 11.1)
60.8 (60.1, 61.5)

49.4 (49.0, 49.8)
13.0 (12.8, 13.2)
43 (4.1, 4.4)
33.3 (32.9, 33.7)

16.1 (15.8, 16.4)
29.3 (28.9, 29.7)
15.9 (15.6, 16.1)
38.8 (38.2, 39.3)

14.7 (14.4, 15.0)
20.0 (19.7, 20.2)
65.3 (64.8, 65.8)

68.0 (67.8, 68.3)
32,0 (31.7, 32.2)
15.5 (15.3, 15.7)

88.2 (87.8, 88.6)
8.8 (8.4, 9.1)
2.1 (1.9, 2.3)

0.92 (0.80, 1.05)
9.6 (9.4, 9.8)

11.1 (10.9, 11.3)

0.54 (0.50, 0.58)

33.1 (28.1, 38.0)
16.3 (12.8, 19.8)
41.7 (36.4, 47.1)

50.6 (47.8, 53.3)
254 (232, 27.7)
9.7 (8.3, 11.2)
14.3 (12.6, 15.9)

254 (23.3, 27.5)
29.7 (27.5, 31.8)
14.6 (12.9, 16.4)
30.3 (27.6, 33.0)

20.5 (19.0, 22.0)
22.0 (20.0, 23.9)
57.6 (55.4, 59.7)

69.8 (67.9, 71.7)
30.2 (28.3, 32.1)
33.7 (31.2, 36.2)

69.4 (65.0, 73.9)
22.0 (18.3, 25.6)
6.0 (3.9, 8.1)
2.6 (1.4, 3.9)
8.1 (6.9, 9.2)

36.3 (33.8, 38.8)

3.9 (2.9, 4.9)

Frequencies presented are unweighted counts. Unless otherwise noted, weighted proportions and 95% confidence intervals are reported.
“Imputed or recoded variable reported. All associations except for number of religious services were significantly associated with past-year
LSD use, p < 0.01. SAS Survey Procedures used for all analyses.

DISCUSSION

This study provides a detailed look at past-year LSD users in
the U.S. from 2015 to 2019. Our findings support other
recent observations indicating growing LSD use in the U.S
(Killion et al., 2021; R. A. Yockey et al., 2020), with past-year
LSD use increasing by 47% from 0.59% to 0.87% between
2015 and 2019. Considering that the 2019 past-year use
prevalence was 65.1% for alcohol, 26.2% for tobacco prod-
ucts, 17.5% for marijuana, 3.7% for opioids, 2.0% for
cocaine, 1.9% tranquilizers, and 1.8% for stimulants (Center
for Behavioral Health Statistics and Quality, 2019a, 2019b),
LSD remains an uncommonly used drug in the United
States. Notably, despite recent increases in past-year LSD
use, there was not a statistically significant increase in the

proportion of past-year LSD users among people with a
lifetime history of hallucinogen use disorder. Future studies
may explore the possibility that other hallucinogens may be
more strongly associated with that diagnosis than LSD.

On multivariable analysis, we found that the people most
likely to use LSD in the past year were unmarried, non-
Hispanic White or Asian men under the age of 26, with no
children in the home, with previous alcohol and other
substance use, who are employed part-time, earning less
than twice the federal poverty threshold, perceive LSD use to
be low risk, and have easier access to LSD. Education level
appears unrelated to the risk of LSD use, as does urbanicity
and sexual identity. Past-year LSD use’s lack of association
with previous arrest history, hospitalization, and psycho-
logical distress suggests that LSD does not significantly
contribute to crime or psychiatric problems in the US,
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Table 2. Demographic characteristics for all study respondents by past-year LSD use per study year

Demographic characteristics

2015
(N = 57,146)

2016
(N = 56,897)

2017
(N = 56,276)

2018
(N = 56,313)

2019
(N = 56,136)

Past year LSD use
Change from previous year

Age groups>’

No LSD use
age: 12-17
age: 18-25
age: 26-34
age: 35-49
age: 50+

Past year LSD use
age: 12-17
age: 18-25
age: 26-34
age: 35-49
age: 50+

Gender male'

No LSD use
Past year LSD use

Sexual identity”

No LSD Use
Heterosexual, that is, straight
Lesbian or gay
Bisexual
Don’t know

Past year LSD use
Heterosexual, that is, straight
Lesbian or gay
Bisexual

Don’t know

Race’

No LSD use
NonHisp white
NonHisp Black/Afr Am
NonHisp Asian
Hispanic
Other

Past Year LSD Use
NonHisp White
NonHisp Black/Afr Am
NonHisp Asian
Hispanic
Other

Marital status'>’

No LSD use
Married
Widowed
Divorced or separated
Never been married

Past year LSD use
Married
Widowed
Divorced or separated
Never been married

Urbanicity

No LSD use
Large metro
Small metro
Nonmetro

0.59 (0.53, 0.65)

9.3 (9.0, 9.5)
12.7 (12.4, 13.1)
14.3 (13.8, 14.8)
22.7 (22.1, 23.3)
41.0 (40.1, 41.9)

16.1 (12.9, 19.2)

63.7 (58.6, 68.7)

16.3 (11.6, 20.9)
2.5 (0.50, 4.4)
1.5 (0.00, 3.7)

48.3 (47.7, 49.0)
67.7 (62.9, 72.5)

95.1 (94.8, 95.3)
1.8 (1.6, 2.0)
2.5 (2.4, 2.7)

0.60 (0.49, 0.72)

85.1 (80.0, 90.2)
34 (14, 5.3)
11.2 (6.9, 15.4)
0.34 (0.00, 1.01)

63.7 (62.7, 64.6)
12.0 (11.4, 12.6)
5.5 (5.0, 5.9)
163 (15.6, 16.9)
2.6 (2.4, 2.8)

71.5 (67.0, 76.0)
5.0 (2.9, 7.2)
34 (1.6, 5.2)

15.1 (11.2, 19.1)
4.9 (3.0, 6.9)

50.4 (49.6, 51.1)
6.0 (5.6, 6.4)
13.3 (12.8, 13.8)
30.3 (29.8, 30.9)

5.7 (3.0, 8.5)
1.03 (0.05, 2.0)
5.3 (1.6, 8.9)
88.0 (83.8, 92.1)

55.9 (54.8, 57.0)
30.4 (29.4, 31.5)
13.7 (13.0, 14.4)

0.71 (0.61, 0.80)
0.12% (20.3%)

9.2 (9.0, 9.4)
12.5 (12.1, 12.9)
14.4 (13.9, 14.8)
22.7 (22.1, 23.2)
41.3 (404, 42.1)

10.7 (7.9, 13.5)
61.0 (54.5, 67.4)
21.3 (15.0, 27.5)
7.1 (34, 10.8)
0

48.3 (47.7, 49.0)
69.6 (64.3, 75.0)

95.1 (94.7, 95.4)
1.8 (1.6, 2.0)
2.5 (2.2, 2.7)

0.65 (0.53, 0.78)

82.2 (774, 86.9)
6.4 (3.2, 9.7)
11.0 (7.8, 14.3)
0.38 (0.00, 0.96)

63.3 (624, 64.2)
12.0 (11.4, 12.6)
5.4 (5.0, 5.8)
16.5 (15.9, 17.1)
2.8 (2.6, 3.0)

71.6 (66.2, 77.1)
3.9 (1.8, 6.0)
4.1 (1.7, 6.4)

16.7 (12.1, 21.3)
3.7 (2.3, 5.2)

49.4 (48.6, 50.2)
56 (5.2, 6.1)
13.3 (12.8, 13.8)
31.6 (30.9, 32.4)

5.6 (2.4, 8.8)
0.16 (0.00, 0.47)
3.3 (1.5, 5.0)
91.0 (87.3, 94.6)

55.8 (54.9, 56.6)
29.9 (28.9, 30.8)
143 (13.5, 15.2)

0.81 (0.71, 0.91)
0.1% (14.1%)

9.1 (8.9, 9.4)
12.2 (11.8, 12.7)
14.5 (14.1, 14.9)
22.5 (22.0, 23.1)
41.6 (40.7, 42.5)

12.5 (10.0, 14.9)
57.2 (51.2, 63.2)
17.9 (12.5, 23.3)
74 (4.5,10.2)
5.1 (0.96, 9.1)

48.4 (47.8, 48.9)
65.0 (60.1, 70.0)

94.5 (94.2, 94.8)
2.0 (1.7, 2.2)
3.0 (2.8, 3.2)

0.57 (0.44, 0.70)

80.7 (77.0, 84.5)
2.9 (1.5, 4.2)
15.1 (11.5, 18.7)
1.3 (0.00, 3.0)

62.7 (61.8, 63.6)
12.1 (114, 12.8)
5.6 (5.3, 6.0)
16.8 (16.0, 17.6)
2.7 (2.5, 3.0)

72.6 (68.0, 77.1)
4.8 (1.8, 7.9)
3.4 (1.2, 5.6)

14.9 (11.6, 18.1)
43 (2.2, 6.3)

49.6 (48.7, 50.6)
5.3 (4.9, 5.6)
13.1 (12.6, 13.7)
32.0 (31.2, 32.7)

8.2 (5.0, 11.3)
1.2 (0.00, 3.6)
4.5 (1.08, 7.9)
86.1 (81.4, 90.8)

56.2 (55.5, 56.9)
29.2 (28.5, 30.0)
14.5 (13.8, 15.3)

0.84 (0.73, 0.96)
0.03% (3.7%)

9.1 (8.8, 9.4)
12.1 (11.8, 12.4)
14.5 (14.0, 15.0)
22.5 (22.1, 22.9)
41.8 (41.1, 42.5)

8.4 (6.6, 10.2)
52.5 (47.8, 57.2)
28.8 (23.0, 34.5)

7.9 (4.3, 11.6)

2.4 (0.00, 5.1)

48.3 (47.7, 49.0)
68.4 (63.4, 73.5)

94.1 (93.8, 94.4)
1.9 (1.7, 2.1)
33 (3.1, 3.5)

0.71 (0.58, 0.84)

83.3 (80.0, 86.7)
34 (1.2, 5.5)
13.0 (10.3, 15.6)
0.33 (0.00, 0.90)

62.3 (614, 63.2)
12.1 (11.5, 12.7)
57 (5.2, 6.1)
17.1 (16.3, 17.9)
2.9 (2.6, 3.1)

70.2 (64.8, 75.6)
46 (3.0, 6.2)
6.1 (3.7, 8.4)

13.5 (10.3, 16.7)
56 (3.1, 8.1)

49.4 (48.5, 50.2)
5.5 (5.1, 5.8)
13.2 (12.7, 13.7)
31.9 (31.2, 32.6)

7.9 (4.2, 11.6)
0
4.0 (1.6, 6.4)
88.1 (84.0, 92.2)

55.7 (54.7, 56.7)
29.9 (28.8, 30.9)
14.4 (13.6, 15.3)
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0.87 (0.79, 0.96)
0.03% (3.6%)

9.0 (8.7, 9.3)
11.9 (11.6, 12.2)
14.5 (14.1, 15.0)
22.3 (21.8, 22.7)
42.3 (414, 43.1)

12.0 (9.4, 14.6)

51.2 (45.9, 56.5)

26.5 (21.5, 31.4)
7.1 (4.5, 9.7)
3.3 (0.60, 5.9)

48.3 (47.7, 49.0)
68.6 (64.1, 73.2)

93.6 (93.3, 93.9)
2.0 (1.8, 2.2)
3.8 (3.6, 4.0)

0.66 (0.54, 0.78)

76.5 (70.7, 82.3)
4.8 (1.5, 8.1)
17.3 (12.5, 22.2)
1.3 (0.08, 2.6)

61.9 (60.9, 62.9)
12.2 (114, 12.9)
5.8 (5.3, 6.3)
17.2 (16.5, 18.0)
2.9 (2.7, 3.1)

69.8 (65.2, 74.5)
41 (2.3, 5.8)
3.8 (1.8, 5.8)

17.5 (13.6, 21.5)
48(23,7.2)

48.8 (48.0, 49.6)
6.0 (5.7, 6.3)
13.2 (12.6, 13.8)
32.0 (314, 32.6)

10.1 (5.0, 15.1)
0.29 (0.00, 0.87)
5.8 (3.1, 8.5)
83.9 (79.2, 88.5)

55.9 (54.9, 56.8)
30.3 (29.4, 31.2)
13.8 (13.0, 14.7)
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Table 2. Continued

Demographic characteristics

2015
(N = 57,146)

2016
(N = 56,897)

2017
(N = 56,276)

2018
(N = 56,313)

2019
(N = 56,136)

Past year LSD use
Large metro
Small metro
Nonmetro
Education groups'?
No LSD use
Some HS, no diploma
HS diploma/GED
Some college, no de
2-year college degr
4-year college degr
Past year LSD use
Some HS, no diploma
HS diploma/GED
Some college, no de
2-year college degr
4-year college degr
Employment Status"?
No LSD use
Employed full time
Employed part time
Unemployed
Other
Past year LSD use
Employed full time
Employed part time
Unemployed
Other
Total family income'”
No LSD use
Less than $20,000
$20,000 - $49,999
$50,000 - $74,999
$75,000 or More
Past year LSD use
Less than $20,000
$20,000 - $49,999
$50,000 - $74,999
$75,000 or More

60.4 (54.9, 66.0)
29.2 (24.7, 33.7)
10.3 (6.9, 13.8)

22.0 (21.5, 22.5)
23.1 (22.4, 23.9)
19.2 (18.6, 19.7)
8.5 (8.1, 8.8)
27.2 (26.4, 28.0)

24.5 (20.2, 28.9)
21.7 (18.0, 25.4)
33.2 (27.9, 38.5)
54 (3.0, 7.8)
15.1 (11.4, 18.8)

46.6 (45.9, 47.3)
13.8 (13.4, 14.2)
5.0 (4.7, 5.2)
34.6 (33.8, 35.5)

44.5 (39.2, 49.8)
27.4 (22.1, 32.7)
8.0 (5.4, 10.6)
20.1 (16.0, 24.1)

17.7 (17.1, 18.3)
29.8 (29.1, 30.6)
165 (15.9, 17.0)
36.0 (35.1, 36.9)

23.9 (19.2, 28.6)
33.3 (28.7, 38.0)
12.9 (8.6, 17.1)

29.9 (24.7, 35.1)

Poverty level (% of US census poverty threshold)"

No LSD use
Living in poverty
Income Up to 2X Fed Pov
Thresh
Income More Than 2X Fed
Pov Thresh
Past year LSD use
Living in poverty
Income Up to 2X Fed Pov
Thresh
Income More Than 2X Fed
Pov Thresh

15.9 (15.4, 16.4)
204 (19.7, 21.1)

63.7 (62.9, 64.6)
18.4 (14.6, 22.1)
224 (17.7, 27.1)

59.2 (54.0, 64.4)

# Religious services past 12 months®

No LSD use
25 or More
Less than 25

67.3 (66.7, 67.9)
32.7 (32.1, 33.3)

60.9 (55.2, 66.6)
28.9 (23.1, 34.7)
102 (7.3, 13.1)

20.8 (20.3, 21.3)
23.0 (22.5, 23.6)
19.6 (19.1, 20.0)
8.4 (7.9, 8.8)
28.2 (27.4, 29.0)

19.9 (16.0, 23.9)
224 (16.7, 28.1)
37.0 (31.0, 43.1)
7.0 (4.1, 9.8)
13.6 (9.5, 17.8)

47.0 (46.3, 47.7)
13.5 (129, 14.1)
4.8 (4.5, 5.1)
34.7 (34.0, 35.3)

42.6 (36.5, 48.6)
29.8 (24.2, 35.3)
11.8 (8.3, 15.4)

15.8 (12.1, 19.6)

16.8 (16.1, 17.4)
29.8 (29.1, 30.6)
15.8 (15.2, 16.4)
37.6 (36.6, 38.5)

27.5 (22.3, 32.6)
27.7 (23.5, 32.0)

17.3 (13.1, 21.4)
27.6 (22.1, 33.0)

15.1 (14.6, 15.7)
20.4 (19.8, 21.0)
64.5 (63.7, 65.3)
21.3 (17.3, 25.4)
22.2 (17.0, 27.3)

56.5 (51.9, 61.1)

67.5 (66.9, 68.0)
32.5 (32.0, 33.1)

60.9 (55.7, 66.2)
27.4 (22.6, 32.2)
11.6 (8.8, 14.4)

20.2 (19.5, 20.9)
22.2 (21.6, 22.8)
19.7 (19.1, 20.2)
8.5 (8.1, 8.9)
29.4 (28.4, 30.3)

18.5 (15.4, 21.5)
22.5 (17.7, 27.3)
32.6 (27.3, 37.9)
53 (34, 7.2)
21.2 (16.1, 26.3)

47.6 (46.9, 48.3)
135 (13.1, 13.9)
4.6 (4.4, 4.9)
34.3 (33.5, 35.1)

47.9 (42.3, 53.4)
22.5 (17.8, 27.2)
11.5 (7.7, 15.4)

18.1 (14.6, 21.6)

16.0 (15.3, 16.7)
29.3 (28.5, 30.0)
15.7 (15.2, 16.2)
39.0 (38.1, 40.0)

28.8 (23.6, 33.9)
24.8 (21.1, 28.4)

16.5 (12.8, 20.2)
30.0 (25.3, 34.7)

14.5 (13.9, 15.1)
20.1 (19.4, 20.7)
65.5 (64.5, 66.5)
23.5 (19.0, 28.0)
19.4 (1.7, 23.1)

57.1 (51.3, 62.9)

68.3 (67.5, 69.1)
31.7 (30.9, 32.5)

62.3 (574, 67.2)
28.5 (24.2, 32.7)
9.2 (6.5, 12.0)

20.3 (19.8, 20.8)
22.7 (221, 23.3)
19.7 (19.2, 20.2)
8.4 (8.0, 8.7)
28.9 (28.0, 29.9)

14.0 (10.9, 17.0)
17.6 (13.9, 21.2)
33.1 (28.6, 37.7)
6.9 (4.2, 9.5)
28.5 (23.3, 33.7)

47.5 (46.7, 48.3)
134 (13.0, 13.8)
43 (4.0, 4.6)
34.7 (33.9, 35.5)

50.3 (46.1, 54.6)
25.8 (21.3, 30.2)
9.6 (6.4, 12.7)
144 (114, 17.3)

15.6 (15.0, 16.2)
29.2 (28.5, 29.8)
154 (15.0, 15.9)
39.8 (38.9, 40.8)

24.4 (19.6, 29.1)
32.7 (28.5, 36.8)

11.6 (8.2, 15.0)
314 (26.4, 36.3)

14.6 (14.1, 15.1)
19.9 (19.3, 20.4)
65.6 (64.7, 66.4)
19.7 (15.8, 23.6)

23.8 (19.3, 28.2)

56.5 (50.4, 62.7)

68.7 (67.9, 69.4)
31.3 (30.6, 32.1)
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53.2 (48.1, 58.3)
32.3 (27.7, 36.9)
14.5 (10.3, 18.7)

19.9 (19.3, 20.4)
222 (21.7, 22.8)
19.4 (18.8, 19.9)
8.5 (8.1, 8.9)
30.1 (29.3, 30.8)

17.4 (14.0, 20.9)
22.6 (18.0, 27.1)
29.2 (24.5, 33.8)
7.9 (5.4, 10.4)
22.9 (18.2, 27.7)

47.5 (46.7, 48.3)
13.4 (13.0, 13.9)
4.2 (4.0, 4.5)
34.8 (34.0, 35.6)

45.0 (39.5, 50.4)
26.4 (22.0, 30.8)
10.7 (7.6, 13.7)

18.0 (14.0, 22.0)

14.6 (14.1, 15.1)
28.3 (27.4, 29.1)
15.8 (15.3, 16.3)
41.3 (40.3, 42.3)

22.8 (183, 27.2)
30.4 (25.9, 34.8)
14.9 (11.5, 18.3)
32.0 (26.5, 37.5)

13.6 (13.2, 14.1)
19.2 (18.6, 19.8)
67.2 (66.3, 68.1)
19.2 (15.2, 23.1)
22.1 (18.1, 26.1)

58.7 (534, 64.1)

68.5 (67.8, 69.2)
31.5 (30.8, 32.2)
(continued)
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Table 2. Continued

2015 2016 2017 2018 2019
Demographic characteristics (N = 57,146) (N = 56,897) (N = 56,276) (N = 56,313) (N = 56,136)

Past year LSD use
25 or More
Less than 25

66.3 (61.4, 71.2)
33.7 (28.8, 38.6)

69.5 (64.7, 74.2)
30.5 (25.8, 35.3)

68.8 (64.7, 72.9)
31.2 (27.1, 35.3)

71.2 (66.4, 76.0)
28.8 (24.0, 33.6)

71.9 (67.1, 76.8)
28.1 (232, 32.9)

Frequencies presented are unweighted counts Weighted proportions and 95% confidence intervals are reported. 'Imputed or recoded
variable reported p-values: a = linear regression; b = linear regression with log transformation; ¢ = Rao-Scott chi-square test. The
association between past-Year LSD use and urbanicity was only significant in 2018. All other covariates were significantly associated with
LSD use within each survey year (p < 0.001). *There was significant difference in LSD use in 2015 vs 2019. *There was a significant
increasing in trend in LSD use across the survey interval. All associations are adjusted for survey year, age, employment, education, race, and

urbanicity. SAS Survey procedures used for all analysis.

though an important exception requiring further exploration
was the association between past-year LSD use and past-year
suicide attempt in people 18 and older. While we are un-
aware of reports of suicide attempts in recent clinical trials of
LSD (Gasser et al., 2014, 2015; Holze et al., 2020; MindMed,
2022), a large survey of clinicians and researchers treating
patients with LSD reported no suicide attempts in research
subjects, but 1.2 for every 1,000 patients treated in the
community (Cohen, 1960). While no conclusion can be
made about causality from the data, it is possible that some
individuals using LSD may be vulnerable to suicide attempts
following use. However, it is also possible that people prone
to suicide attempts or who have recently had one are using
LSD to self-treat mental illness (Kopra et al., 2023), perhaps
due to recent favorable media coverage of psychedelic-
assisted therapy clinical trials. Unfortunately, information
about the temporal relationship between past-year LSD use
and suicide attempts, as well as motivators for LSD use, are
not collected by the NSDUH, preventing clarification on this
topic.

We found that people more likely to use LSD have
considerable lifetime drug experience, regardless of age.
Notably, the proportion of people who had not used LSD in
the past year who believed that using LSD once or twice a
week was a “great risk” was more than twice as high as the
proportion who believed that using marijuana or having five
or more alcoholic drinks once or twice a week was a “great
risk.” Only a slightly smaller proportion of non-LSD users
believed that using LSD once or twice a week was a “great
risk” compared to the proportions believing that using
cocaine or heroin twice a week was a “great risk.” These
findings suggest that LSD is still considered a “hard” drug by
most of the population despite users only rarely needing
emergency medical treatment following use (Kopra et al,
2022). Interestingly, while the perceived risk of LSD was
predictably lower in users, most users still considered using
LSD once or twice a week to be a “moderate” or “great” risk.
This might speak to the sometimes-unpredictable nature of
the psychedelic experience, which may contribute to LSD’s
low addictive potential.

While we found a decreased risk of LSD use among Black
participants on univariate analysis, we found no statistically
significant association between being Black and LSD use on
multivariate analysis, suggesting confounding factors may

explain this previous finding. Previous research has found
that Black people may be less likely to use LSD and other
psychedelics than White people (Jahn, Lopez, de la Salle,
Faber, & Williams, 2021), though that study did not control
for confounders. Increased risk for lifetime psilocybin use
was observed in bisexual participants of a recent study also
employing NSDUH data (A. Yockey & King, 2021), possibly
secondary to efforts by bisexual users to employ psilocybin
as a means of coping with the effects of minority stress. In
contrast, we identified no relationship between past-year
LSD use and sexual identity on multivariable analysis.
Regarding another aspect of sexual health, we found no
association between past-year LSD use and past-year sexu-
ally transmitted infections (STIs). Notably, a 2010 study
using NSDUH data found that the duration of hallucinogen
use was positively associated with the risk of lifetime STI
diagnosis (Han, Gfroerer, & Colliver, 2010).

The differences in correlates between our under age 18
and our 18+ models included increased odds of LSD use
among participants under 18 who reported overnight stays
in a hospital during the past year or lifetime tobacco use.
Unlike in adults, there were no associations with LSD use
among participants under 18 who were non-Hispanic Asian
race, had higher income, or had children in the home.

Finally, we observed a small number of demographic
changes in past-year LSD users from 2015-2019. The
proportion of LSD users among lifetime users of all sub-
stances analyzed remained unchanged during the study
period, except for methamphetamine. Methamphetamine
use grew during the study period, and its use is associated
with polysubstance use, including growing co-occurring
opioid use (Jones, Compton, & Mustaquim, 2020, 2022)
and use among people who use LSD (Palamar, Han, &
Keyes, 2020). It is unknown whether our finding represents
increase simultaneous use of methamphetamine and LSD.
Combining LSD with 3,4- Methylenedioxy methamphet-
amine (MDMA) for synergistic MDMA effects is well
known and referred to as “candyflipping” (Chary, Yi, &
Manini, 2018; Schechter, 1998). However, combining LSD
and other stimulants appears to be less common (Licht
et al., 2012). In the case of methamphetamine, this may be
due to an increased risk of “bad trips” (Smith & Rose, 1968)
or diminution of LSD’s effects (Passie, Halpern, Stichte-
noth, Emrich, & Hintzen, 2008). As observed in another
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Table 3. Univariable and multivariable odds ratios for the risk of past-year LSD use among all respondents and stratified by age

Factor

Univariable AOR

Multivariable AOR

All Ages
(n = 265,187)

Age 18+ yrs
(n = 198,295)

Under Age 18
(n = 59,315)

Age groups - reference: age: 18-25

age: 12-17
age: 26-34
age: 35-49
age: 50+

0.43 (0.39, 0.48)***
1.04 (0.97, 1.11)

1.80 (1.66, 1.95)***
1.73 (1.57, 1.91)***

Education - reference: 4-year college degree

Some HS, no diploma

HS diploma/GED

Some college, no degree
2-year college degree

Employment status

Employed part time

Unemployed
Other
Under age 18

0.75 (0.69, 0.82)***
0.94 (0.88, 1.00)

1.24 (1.16, 1.32)***
1.18 (1.09, 1.28)***

1.10 (1.01, 1.19)*
1.08 (0.97, 1.20)
0.72 (0.68, 0.76)"**
0.16 (0.12, 0.20)***

Marital status — reference: never been married

Married
Widowed

Divorced/separated
Gender: female vs male

0.58 (0.54, 0.61)***
0.45 (0.39, 0.53)"**
0.92 (0.85, 0.99)*

0.74 (0.70, 0.77)***

Sexual identity - reference: heterosexual, that is, straight

Lesbian or gay
Bisexual
Don’t know

Race - reference: non-hispanic white

Other

Non-Hispanic black
Non-Hispanic Asian

Hispanic

1.22 (0.95, 1.56)
2.21 (1.88, 2.61)***
1.90 (0.90, 4.01)

0.86 (0.76, 0.96)"

0.17 (0.15, 0.19)***
0.26 (0.22, 0.31)***
0.43 (0.39, 0.46)"**

County metro/non-metro status - reference: large metro

Small metro
Nonmetro

0.89 (0.84, 0.94)***
0.71 (0.66, 0.76)***

Poverty level - reference: living in poverty

Income Up to 2X Fed Pov

Threshold

Income >2X Fed Pov Thresh

0.94 (0.82, 1.08)

0.83 (0.74, 0.92)"**

Number of children in the home - reference: none

One child

2 children

3 or more children

Ever been arrested
Mental health

Inpatient overnight stay
Past-year serious psych distress
Attempted to kill self in the last year

Lifetime drug use
Tobacco use
Alcohol use
Marijuana use
Any stimulant use
Any sedative use

Any hallucinogen use
Approached by drug seller

0.45 (0.36, 0.58)"**
0.35 (0.23, 0.53)"**
0.18 (0.09, 0.34)***
4.89 (4.66, 5.13)***

1.45 (1.21, 1.74)***
2.00 (1.78, 2.26)
2.88 (2.12, 3.93)

11.20 (9.34, 13.43)***
22.42 (15.79, 31.83)***
61.39 (42.37, 88.97)***
14.21 (12.26, 16.46)***
7.15 (6.28, 8.13)"**
21.76 (18.67, 25.36)***
4.55 (4.13, 5.02)"**

1.39 (1.09, 1.76)*

0.40 (0.36, 0.45)***
0.16 (0.12, 0.21)***
0.05 (0.03, 0.09)***

1.12 (0.87, 1.44)
1.12 (0.92, 1.36)
1.12 (0.90, 1.38)
0.90 (0.69, 1.18)

1.32 (1.11, 1.55)*
1.13 (0.92, 1.39)
0.96 (0.80, 1.14)
0.95 (0.60, 1.49)

0.65 (0.49, 0.87)*
0.89 (0.25, 3.22)
1.00 (0.72, 1.38)
0.81 (0.73, 0.90)***

not asked of <18 yrs

1.10 (0.84, 1.44)
0.91 (0.70, 1.19)
1.40 (1.02, 1.92)*
0.96 (0.81, 1.14)

0.97 (0.87, 1.09)
1.14 (0.93, 1.41)

0.92 (0.78, 1.09)
0.72 (0.62, 0.83)***

0.51 (0.41, 0.64)"™**
0.44 (0.29, 0.65)***
0.23 (0.12, 0.46)***
1.08 (0.91, 1.27)

1.18 (0.97, 1.44)
not asked of <18 yrs
not asked of <18 yrs

1.23 (0.98, 1.55)

1.83 (1.25, 2.69)*

7.75 (5.12, 11.73)***
2.02 (1.74, 2.35)***
1.50 (1.31, 1.71)***
4.36 (3.65, 5.20)***
1.33 (1.17, 1.52)***

0.41 (0.36, 0.46)"**
0.16 (0.12, 0.22)***
0.06 (0.03, 0.10)***

1.11 (0.87, 1.41)
1.11 (0.90, 1.36)
1.12 (0.90, 1.40)
0.91 (0.69, 1.20)

1.30 (1.09, 1.55)*
1.15 (0.92, 1.44)
0.92 (0.76, 1.11)

0.65 (0.49, 0.87)*
0.95 (0.26, 3.38)
0.98 (0.71, 1.37)
0.77 (0.67, 0.89)***

0.86 (0.65, 1.15)
1.21 (0.99, 1.49)
2.23 (0.95, 5.23)

1.05 (0.78, 1.43)
0.91 (0.69, 1.20)
1.47 (1.06, 2.03)*
0.96 (0.77, 1.19)

0.98 (0.86, 1.11)
1.13 (0.91, 1.41)

0.92 (0.76, 1.10)
0.69 (0.59, 0.82)"**

0.52 (0.42, 0.66)***
0.45 (0.30, 0.67)"**
0.24 (0.12, 0.47)"***
1.07 (0.89, 1.27)

0.92 (0.73, 1.16)
1.04 (0.90, 1.20)
1.65 (1.11, 2.47)*

0.99 (0.77, 1.26)

1.51 (0.84, 2.72)

7.79 (4.61, 13.17)***
2.03 (1.70, 2.41)***
141 (1.24, 1.61)***
427 (345, 5.27)***
1.34 (1.16, 1.55)***

Unauthenticated

0.68 (0.53, 0.89)"

1.46 (0.99, 2.15)
0.76 (0.38, 1.50)
0.56 (0.17, 1.86)
1.04 (0.74, 1.46)

0.90 (0.71, 1.15)
1.11 (0.71, 1.73)

1.34 (0.94, 1.92)
1.36 (0.97, 1.90)

0.36 (0.02, 6.67)
low sample size
low sample size
1.39 (1.00, 1.94)

1.55 (1.13, 2.12)*

2.25 (1.48, 3.42)"**
1.92 (1.14, 3.23)*
726 (4.21, 12.51)"**
2.29 (1.72, 3.07)"**
2.12 (1.60, 2.80)"**
4.87 (3.81, 6.23)"**
1.36 (1.06, 1.76)*
(continued)
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Table 3. Continued

Multivariable AOR

All Ages
(n = 265,187)

Age 18+ yrs
(n = 198,295)

Under Age 18

Univariable AOR (n = 59,315)

Factor

Difficulty of getting LSD - reference: Probably impossible/don’t know
Very difficult 5.20 (3.65, 7.41)*** 2.64 (1.84, 3.78)"**
Fairly difficult 13.13 (9.33, 18.48)**" 4.23 (3.04, 5.89)"*"
Fairly easy 28.47 (19.59, 41.39)***  7.21 (4.95, 10.50)*"*
Very easy 4291 (28.75, 64.04)"** 9.63 (6.26, 14.83)"*"
Risk of trying LSD once or twice — reference: Great risk
No risk 39.99 (33.08, 48.34)"""
Slight risk 15.54 (12.86, 18.77)***
Moderate risk 3.90 (3.17, 4.79)***

2.59 (1.76, 3.83)"**
4.26 (2.94, 6.17)***
7.29 (4.84, 10.99)***
9.30 (5.80, 14.93)***

3.82 (1.93, 7.54)"**
4.80 (2.80, 8.22)***
7.43 (3.80, 14.50)"**
11.14 (5.28, 23.47)"**

11.43 (9.37, 13.93)"**
5.70 (4.56, 7.13)***
2.34 (1.89, 2.91)"**

12.86 (10.12, 16.35)"**
6.35 (4.84, 8.33)"**
2.49 (1.91, 3.26)"**

6.68 (4.46, 10.00)***
3.44 (2.31, 5.12)***
1.84 (1.31, 2.57)***

Univariable adjusted odds ratios (AOR) were adjusted for survey year, age groups, gender, race, employment status, marital status,
education, criminal arrest, and county metro area. SAS survey procedures were used for all analysis to adjust for the complex survey design.

recent study (Killion et al., 2021), we found that marriage
may be a protective factor against LSD use, though this
correlation could be due to confounders such as stage of
life, personality, or lifestyle. It is also possible that prob-
lematic LSD use or associated drug use produces this
finding by contributing to divorce. Notably, the proportion
of married LSD users nearly doubled from 5.7% 2015 to
10.1% in 2019. Though most LSD users remain between the
ages of 18 and 25, the proportion of LSD users aged 26-34
grew from 16.3 to 26.5% over the study period. Coupled
with an overall increase in past-year LSD use during the
study period, growth in use among married people and
people aged 26-34 suggests that though LSD remains un-
commonly used, societal acceptance of LSD use may be
growing in the US.

Strengths and limitations

The primary strength of this study is its use of data from
multiple administrations of a large, rigorously conducted
survey employing a nationally representative survey sample.
Limitations include the NSDUH’s use of retrospective self-
report by participants, which could result in underreporting
of LSD and other substance use. However, the NSDUH’s
substance use self-report measures have high concordance
with drug testing results (Harrison, Martin, Enev, & Ac-
knowledgments, 2007). NSDUH participation restriction to
the civilian non-institutionalized population is another
important limitation. While this represents 97% of the US
population (Substance Abuse and Mental Health Services
Administration, 2021), the NSDUH excludes people living
in institutional group quarters such as hospitals, prisons,
nursing homes, and addiction treatment centers, who are
likely to have important differences in past-year LSD use
and demographics. The major limitation is that causation
cannot be determined by this sort of data, and other study
designs are needed to probe remaining questions on this
topic as we have raised above. Further limitations include
the fact that the NSDUH does not report number of LSD
exposures, doses of LSD used, setting of use, or reasons for
LSD use.

CONCLUSIONS

Past-year LSD use rose 47% from 2015-2019 in the US,
though LSD continues to be used by only a sliver of the US
population each year. Use is strongly associated with
decreased risk perception around LSD and increased ease of
access. Non-users of LSD still consider regular use of LSD to
be much riskier than regular use of alcohol or marijuana,
though slightly less risky than regular use of cocaine or
heroin. With increases in the proportion of past-year LSD
users aged 26-34 and married, we may be seeing the early
stages of increased social acceptance of LSD use. We found
no associations on multivariable analysis with unemploy-
ment, arrest history, past-year psychological distress, or
STIs, suggesting that LSD does not significantly contribute
significantly to public health problems in the US.
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