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Background: The current study is one of the first to examine race, ethnic, and sex differences in the prevalence of and trends in hallucinogen use among lifetime users in the United States.

Methods: Data came from the 2015–2019 National Survey on Drug Use and Health and included respondent's reporting ever-using hallucinogens (n = 41,060; female = 40.4%). Descriptive and multinomial logistic regression analyses were conducted in Stata.

Results: Highest prevalence of past year hallucinogen use was among Asian females (35.06%), which was two-or-more times larger than prevalence of past year use among White males/females and Native American males. More than half of White males/females, Multiracial males, and Hispanic males reported had ever-used psilocybin or LSD, whereas less than one-quarter of Black males/females reported lifetime psilocybin use, and less than a third of Black females reported lifetime LSD use. Native American males had the lowest prevalence of lifetime MDMA use (17.62–33.30%) but had the highest lifetime prevalence of peyote use (40.37–53.24%). Pacific Islander males had the highest prevalence of lifetime mescaline use (28.27%), and lifetime DMT use was highest among Pacific Islander males/females (15.68–38.58%). Black, Asian, and Multiracial people had greater odds of past-year (ORs = 1.20–2.02; ps < 0.05) and past-month (ORs = 1.39–2.06; ps < 0.05) hallucinogen use compared to White people. Females had lower odds of past-year (OR = 0.79; ps < 0.05), past-month (OR = 0.78; ps < 0.05) hallucinogen use compared to males, except for lifetime use of MDMA (OR = 1.29; ps < 0.05).

Conclusions: These findings should inform public health initiatives regarding potential benefits and risks of hallucinogen use among racial/ethnic groups and women.
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INTRODUCTION

Hallucinogens are powerful psychoactive substances (e.g., d-lysergic acid diethylamide [LSD], psilocybin [“magic mushrooms”], Peyote [Mescaline], Dimethyltryptamine [DMT], and Ayahuasca (1)) that produce shifts in perception, mood, and cognition (2). Hallucinogen use declined from the 1970–1980's but has increased recently, particularly among high school and college students (3). For example, according to the 2018 National Survey on Drug Use and Health (NSDUH), 15.9% of people aged 12 or older, 16.2% of people aged 18–25, and 22.7% of people aged 26–34, are identified as lifetime users (4). One important reason for its popularity could be because hallucinogens are considered relatively safe with little or no risk for dependence (2).

Although hallucinogen use shares a rich history of religious/mystical experiences in almost all cultures, there is a dearth of published information regarding prevalence of and trends in use among Black, Indigenous, and People of Color (BIPOC) and different sex groups in the United States (US). Indeed, many women and BIPOC have been underrepresented in almost every scientific publication on the topic of hallucinogens, possibly due to a number of factors, including social stigma regarding hallucinogen use, racial discrimination, and fear of consequences with reporting use of an illegal drug. For example, people of color are more likely to be charged for crimes at a higher rate compared to Non-Hispanic Whites (5–7). Consistent with this hypothesis, Jahn et al.'s findings (4) showed that BIPOC generally report hallucinogen use at lower rates than Non-Hispanic Whites, possibly due to higher criminalization of BIPOC communities. Similarly, other studies have shown that hallucinogen use was reported significantly more by non-Hispanic White individuals and the fewest reports were from African Americans (8). Regarding sex differences, women tend to report earlier first opportunity to use hallucinogens (9), but hallucinogen use is mostly reported by males (8, 10).

Few studies have provided useful information about the scope of hallucinogen use among BIPOC and female populations and no study has explored whether there are differences in the prevalence of and trends in hallucinogen use between different BIPOC groups as a function of sex. Therefore, the present epidemiological study explores the prevalence of and trends in hallucinogen use among lifetime users in the US as a function of BIPOC and female sex identities.



METHODS

This study used data collected annually from the 2015–2019 National Survey of Drug Use and Health (NSDUH). The NSDUH is a cross-sectional, one-time, survey that uses a stratified independent, multi-stage area probability sampling design to obtain annual data from cohorts of non-institutionalized individuals ages 12 years and older in each state in the United States. Therefore, the NSDUH provides representative population estimates for a variety of substance use-related behaviors in the general United States population. Households are selected with in-person screening to identify residents aged 12 and older, with full interviews conducted on a random sample of household members. The NSDUH includes audio computer-assisted self-interviewing to ensure privacy, accuracy, and completeness and to try and reduce sub-notification. Response rates for the NSDUH are reliably above 80% for the screening sample and 70% for the full weighted interview samples. Further details regarding NSDUH methodology are reported elsewhere (11, 12). This study was determined exempt by the Iowa State University Institutional Review Board.


Measures

Lifetime, past-year, and past-month hallucinogen use was assessed. Specific hallucinogens were assessed for lifetime use and included peyote, mescaline, psilocybin, Lysergic acid diethylamide (LSD), 3,4-methylenedioxymethamphetamine (MDMA), and N-dimethyltryptamine (DMT). Past year alcohol, marijuana, and tobacco use was assessed. Sociodemographic and other control variables included biological sex, race/ethnicity, age, highest educational status, income, and population density.



Statistical Analysis

All analyses used Stata, version 16.0 (StataCorp, LLC), using the svy and margins commands accounting for complex survey design. Additionally, the NSDUH data were weighted and clustered on primary sampling units. Taylor series approximations with adjusted degrees of freedom were used to maintain robust variance. Potential change of hallucinogen use over the course of the NSDUH years was evaluated using a series of logistic regressions for past year hallucinogen use, past month hallucinogen use, and lifetime use for the following hallucinogens: peyote, mescaline, psilocybin, LSD, MDMA, and DMT. Given their clinical importance to understanding lifetime use of hallucinogens, predictors included several geographic (e.g., population density), demographic (e.g., age, sex income), and concomitant substance use (e.g., alcohol, tobacco) variables. Estimates of linearized annual change via the Stata margins command was used to calculate potential trend slope and adjust for average covariate values within the study period. The subpop option was used for analyses (e.g., lifetime hallucinogen use). All analyses used a statistical significance 2-sided P < 0.05. For prevalence of hallucinogen use across race/ethnicity and biological sex, we used weighted cross-tabulations. The margins command evaluated annual change in models associated with year while controlling for age, past year alcohol use, past year tobacco use, past year marijuana use, highest level of education, income, and population density. Odds ratios with standard error and a 95% confidence interval were reported.




RESULTS

Between 2015 and 2019, the weighted sample of respondents were aged 12 and older and reported lifetime use of hallucinogens (n = 41,060). The weighted sample was male (59.6 %) and White (76.6 %). Approximately 35.8% of respondents were aged 50 or older, 31.8% reported being a college graduate, 15.9% reported having an income of $50,000–74,999, and 55.6% reported living in a segment in a CBSA with 1 million people or more persons.


Prevalence Estimates of Hallucinogen Use

As Table 1 shows, from 2015 to 2019, among those that reported ever using hallucinogens, most respondents reported lifetime psilocybin, LSD, or MDMA use compared to mescaline or DMT (see Table 1). Specifically, 50% or more of White males/females, Multiracial males, and Hispanic males had ever used psilocybin or LSD, whereas less than one-quarter of Black males/females reported lifetime psilocybin use, and less than a third of Black females reported lifetime LSD use. Additionally, Native American males had the lowest prevalence of lifetime MDMA use (17.62% [2018]-33.30% [2017]). The lifetime prevalence of peyote use was highest among Native American males (40.37% [2015]-53.24% [2017]) and females (31.92% [2017]-51.15% [2016]). Pacific Islander males had the highest prevalence of lifetime mescaline use (28.27% [2017]), followed by White males (26.55% [2016]), and Multiracial males (26.51% [2019]). Lifetime DMT use was highest among Pacific Islander males/females (15.68% [2015]-38.58% [2017]), with 6% or less of White females, Black males/females, and Native American and Asian females reporting lifetime DMT use.


Table 1. Percentage of hallucinogen use among those that ever used hallucinogens by race/ethnicity and biological sex 2015–2019.
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Between 2015 and 2019, there was an annual increase in past year hallucinogen use, past month hallucinogen use, ever use of MDMA, and ever use of DMT across race/ethnicity and biological sex (see Table 2). There was an annual decrease in lifetime use of peyote and mescaline. No observed annual changes were found for lifetime use of psilocybin or LSD. Notably, there was no annual increase/decrease of lifetime peyote or mescaline use among Pacific Islander males and females, nor annual increase/decrease of lifetime peyote use among Asian males or females.


Table 2. Annualized change percentages from 2015 to 2019, by race/ethnicity and biological sex.
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Predictors of Hallucinogen Use in Multinomial Logistic Regression Models

As Table 3 shows, those identifying as Black, Asian, and Multiracial had greater odds of past-year (ORs = 1.20–2.02; ps < 0.05) and past-month (ORs = 1.39–2.06; ps < 0.05) hallucinogen use when compared to white respondents. Additionally, compared to white respondents, those identifying as Black, Asian, and Hispanic had greater odds (ORs = 1.27–1.65; ps < 0.05) of lifetime MDMA use, and Native Americans had greater odds (OR = 7.95; p <0.05) of lifetime peyote use. Compared to males, females had lower odds of past-year (OR = 0.79; ps < 0.05) and past-month (OR = 0.78; p < 0.05) hallucinogen use, except for lifetime use of MDMA (OR = 1.29; p < 0.05). Compared to younger people (age 12–17), adults (18+) had lower odds of past year (ORs = 0.01–0.20; ps < 0.05) and past month (ORs = 0.04–0.50; ps < 0.05) hallucinogen use, whereas people aged 26+ had greater odds of lifetime peyote, mescaline, psilocybin, MDMA, or DMT use (ORs = 1.31–23.15; ps < 0.05). Conversely, compared to younger people, those 50+ had a lower odds of lifetime MDMA or DMT use (ORs = 0.31–0.35; ps < 0.05). People who reported past year alcohol or tobacco use also had greater odds of reporting past year (ORs = 1.28–1.76; ps < 0.05) or past month (ORs = 1.36–1.50; ps < 0.05) hallucinogen use, as well as lifetime use of MDMA (ORs = 1.05–1.28; ps < 0.05). Those who reported past year marijuana use had greater odds of reporting past year (OR = 4.64; p < 0.05) or past month (OR = 4.03; ps < 0.05) hallucinogen use, as well as lifetime use of all specific hallucinogens (ORs = 1.50–2.30; ps < 0.05).


Table 3. Race and Sex differences in hallucinogen use 2015–2019.
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Moreover, in terms of sociodemographic variables, compared to those with less than a high school education, those who graduated college had greater odds of reporting past year (OR = 1.30; p < 0.05) and past month (OR = 1.00; ps < 0.05) hallucinogen use, as well as lifetime use of peyote (OR = 1.30; ps < 0.05), psilocybin (OR = 1.75; ps < 0.05), LSD (OR = 9.71; ps < 0.05), and MDMA (OR = 1.24; ps < 0.05). Lastly, compared to those with income <20,000 dollars per year, those with higher income generally had lower odds of reporting past year (ORs = 0.67–0.85; ps < 0.05) or past month (ORs = 0.72–0.93; ps < 0.05) hallucinogen use, or reporting lifetime use of any specific hallucinogen (ORs = 0.59–0.99; ps < 0.05), except that those reporting income of 75,000 dollars or more had greater odds of lifetime psilocybin (OR = 1.00; ps < 0.05) and MDMA (OR = 1.05; ps < 0.05) use, those with income between 50,000 and 74,999 dollars had greater odds of LSD (OR = 1.05; ps < 0.05) use, and those with income between 20,000 and 49,999 dollars had greater odds of LSD (OR = 1.09; ps < 0.05) and MDMA (OR = 1.03; ps < 0.05) use.




DISCUSSION

Among those reporting ever using hallucinogens, most respondents reported lifetime use of psilocybin, LSD, or MDMA. Compared to males, females presented with lower odds of past-month, past-year, and lifetime use of all hallucinogens except MDMA, corroborating previous epidemiological research suggesting disproportionally higher prevalence rates of hallucinogen use among males (10, 13, 14). Notably, people of color reported substantially higher prevalence rates of past-year hallucinogen use than those captured in previous reports (14–17). Furthermore, our findings indicated that from 2015 to 2019 lifetime LSD use remained relatively stable across biological sex and race/ethnicity. Research has consistently demonstrated that hallucinogen use typically occurs among those that identify as White (10, 14). However, the rising prevalence of non-White groups in the present study reflects potential shifting racial/ethnographic trends in use.

Interestingly, Asian-identified males/females reported the highest prevalence of past year hallucinogen use across 2015–2019, which was twice or more as large as the prevalence estimates of White males/females. Additionally, there were twice as many Black and Multiracial males than White, Native American, and Pacific Islander males that reported past month hallucinogen use. Asian Americans/Pacific Islanders have generally reported the lowest aggregate rates of hallucinogen and other drug use in national samples compared to other groups (18). The higher rates suggest that Asian Americans and Pacific Islanders, in addition to Black and Multiracial male individuals, have become more frequent consumers of hallucinogenic substances (18), which is supported by our findings of an average increase in hallucinogen use from 2015 to 2019 among Asian identified males/females. These findings provide preliminary evidence of meaningful shifts in attitudes toward and acceptance of hallucinogens, potentially driven by heightened public interest in these substances for the treatment of several mental health conditions (19) and the possibility of self-medication of the deleterious effects of racial trauma (20).

Perhaps not surprisingly, the lifetime prevalence of peyote use in this study was highest among self-identified Native American males/females. However, there was a decreasing trend regarding peyote use and an increasing trend for DMT and MDMA use among Native American males/females. Even though there was a larger prevalence of peyote use among Native Americans, the trend suggests changes in type of hallucinogens being consumed. Indeed, Native Americans have used peyote cactus as a religious sacrament for millennia (21), and peyote use among members of the Native American Church is legally protected under the American Indian Religious Freedom Act (22). The high prevalence of use likely reflects the steady growth of the Native American population in the US in recent decades, with an increasing number of members joining the Native American Church (22). Given that DMT (in the form of ayahuasca) and MDMA have increasingly been shown to have therapeutic properties [e.g., MDMA: (23); DMT: (24, 25)], it is quite possible that peyote, DMT, and MDMA use are not considered a recreational experience among Native Americans but rather as medicine for religious and healing purposes.

Limitations include the cross-sectional design of this study, which precludes any causal determinations. The present study also relied on self-reports of hallucinogen use, which could be influenced by under- or over-reporting (e.g., sub-notification). However, the NSDUH incorporated a computer-assisted survey, which should reduce social desirability bias and underreporting among participants given the nature of the sensitive data being collected. Nevertheless, the possibility that some potential participants refused to participate given the sensitive topic could mean that prevalence rates are higher than the estimates presented in this report. Furthermore, some of the smaller sample sizes may reflect some bias in prevalence and trend estimates. Lastly, a small subgroup of the US population resides in prison, hospital or military institutions and thus was not represented in this sample. Despite these limitations, our results contribute to the epidemiological literature and suggest that the population of individuals using hallucinogens is becoming increasingly racial/ethnically diverse as public interest in the potential therapeutic applications of these substances heightens.
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Hawaiian/Pacific Islander ~ Female 2018 11 15.41 0.00 0.37 0.37 81.85 77.84 44.41 0.37
Hawaiian/Pacific Isander ~ Female 2019 17 33.48 1.18 804 0.00 3260 4608 7175 372
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Multiracial Female 2015 217 1731 413 1025 2114 5348 5851 5071 384
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