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Abstract

Objeciive: Salvia divinorum (salvia) is a plant that appears to be enjoying increased popularity as a legal hallucinogen in many U.S. jurisdictions.
While the popular press has claimed that its use has become widespread, there have been no epidemiological studies published documenting this
within the U.S. . )

Method: A sample of college students was randomly drawn from a large public university in the southwestern U.8. and invited to participate in
an online survey that included salvia use among a set of other drug use items.

Results: From the sample of 1516 college studen! respondents, a pattern of use emerged that indicales that salvia is indeed becoming a significant
member of the list of drugs used, with 4.4% of students reporting using salvia at least once within the past 12 months. Subpopulations that are
typically most at risk for drug use within college students (Whites, males, traternily members, heavy episodic drinkers) also were most fikely to
usc salvia.

Conclusions: The resulls indicate that more research is needed [o determine the generalizability of these findings, and identify whether there are

any negative consetuences experienced either by the user or the community associated with this drug.

© 2007 Elsevier Ircland Lid. Al rights reserved.
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1. Introduction

Salvia divinorum is aspecies of the mint family (Labiatae) tra-
ditionally cultivated in Oaxaca, Mexico by the Mazatec Indians.
The Mazatec shamans have used it for spiritual and medicinal
purposes, and it has been suggested that its use may date to the
Aztecs (Schultes etal., 2001). Recently, the plant has been prop-
agated in the U.S,, and according to popular press accounts, it
has been gaining increasing popularity as a hallucinogen. The
leaves of this plant can be chewed or smoked to release a Psy-
choactive compound, salvinorin A (Siebert, 1994, Valdes, 1994).
An extraction of salvinorin A can also be produced and is avail-
able on sale through Internet sources as either an enhanced dried
leaf product or as a tincture to be taken orally. S. divinorum’s
(salvia) effects are said to be highly dose-dependent, with larger
doses causing exireme hallucinatory experiences. A number of
U.S. states have considered controls on salvia, but to date only
a handful have passed (Griffin et al., in press). The 1.5, DEA
has placed the drug on a watch list, describing a number of
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instances where dried leaves have been confiscated for testing.
However, there are no naticnal controls on S. divinorum at this
time. The scientific fiterature documenting medical or psycho-
logical negative consequences associated with its use is thin (for
exception, see Singh, 2007), however, this may be a function of
ihe relatively sparse research that has been conducted to date.
Some news accounts do mention negative events that have been
associated with its use based on reports from nsers or parents of
users {e.g., CBS News, 2007). Street names for salvia include
Magic Mint, Sally D, and Diviners Sage or by a popular brand
name Purple Sticky™ sold in smoke shops. Salvia s also widely
available on the Internet both from declicated sites as well as gen-
eral consumer sites such as eBay.com (Haipem and Pope, 2001,
Further, the short duration of this drug’s effects, which aperates
as a kappa-opioid receptor agonist (Prisinzano, 2005), perhaps
make it more attractive than some other hallucinogens such as
LSD.

There have been no large-scale epidemiological studies of
salvia’s use within the U.S. Nor are there published studies on
the use of salvia among U S. college students, a population that
would seem to be most likely to adopt this drug early given the
prevalence of drug use in this population and their access and
use of Internet communities that have fostered information and
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access 1o the drug. A few studies have demonstrated its use in
other countries (i.e., Gonzalez et al., 2006; Pavarin, 2006). This
brief report presents the results of a series of surveys at a large
public university in the southwestern U.S. located within a state
with no specific controls on salvia.

2. Methods

2.1, Study procedure

Data collected from wo semesters (Fall 2006, and Spring 2007) of an
internet-based swrvey were used to examine the use of salvia in the past year
among a sample of undergraduate students attending a large public university
in the southwestern United Seates localed within a state where salvia is legal.
For each survey, a random sample of undergraduate students received an email
invitation 1o participate in a web-based questionnaire concerning college stu-
dent achievement, lifestyles, alcohol, and other drug behavior. In the Fall 2006
survey administration, paricipants completing the survey were enered into a
sweepstakes drawing with the possibility of winning one of 20 prizes ranging
in vatue from US$25 to US$250. Respondents in the Spring 2007 survey were
given a USS$3 gifl certificate for an online Tnternet retailer for their participation,
a change made 1o try to increase participation rates.

Parlicipants accessed the survey using their student ID number easuriag
a respondent could onty complete the questionnaire unce. For cach survey,
three email reminders were sent lo non-responders and to individuals who
only partially completed the survey. The reminder emails were sent at ipprox-
mately 1-week intervals, Bach survey was comprised of a set of demographic
itlems, aleohol consumption guestions, and guestions conceening the use of
drugs.

2.2, Stdy measures

The demagraphic questions used for this survey included respondent
gender, racefethnicity (Cancasian, Hispanic/Latino, African American, Asian-
Pacific Islander, and other/multi-race), place of residence {on-campus dormitory,
off-campus, fraternityfsorority), and membership in a Greek-letter member orga-
nization (i.¢., fvaternity/sorotity). Heavy episodic drinking was measured by a
question asking participants to indicate the maximum number of drinks they
consumed on any one occasion during the past 2 wecks. Consuming five or
wore drinks on any one accasion was defined as engaging in a heavy episodic
drinking event for men while four o more on any one occaston was defined
as heavy episodic drinking for women (Wechsler et al., 1995). In each survey,
participanis were also asked about the number of oceasions they used drugs such
4§ marijuand, cocaine, cestasy, heroin, meshamphetamine, and salvia,

2.3. Survey participanis

Because the same person could have been invited to participate in either the
Fall 2006 or Spring 2007 sueveys, we removed any potential respondent from
the Spring dataset who was invited to participate in the survey during the pre-
vious Fall semester—regardless of survey corpletion status in the Fall. This
resulted in a total of 7350 non-duplicated students who were inviled o partic-
ipate in the survey in Fall and Spring semesters. A total of 632 respondents
campleted the Fall 2006 survey (response rake 25.3%) and a total of 884 TESpOi-
dents completed the Spring 2007 survey (response rate 18.2%). We combined
the dala from the Fall and Spring surveys into a single datuset (overall response
rate = 20.6%). This is an admitredly low response rate, however, it is not out of
step with other web-based swrveys te.g., Link and Mokdad, 2005; Shitlington et
al.. 2006). There were no significant differences between the samples in terms
of respondent characteristics, past-month heavy episodie drinking, or drug use.
Because female tespondents were overrepresented when compared to the uni-
versily’s enrollment by nearly 10% in both survey administrations, we created a
weight based upon the actual distribution of male and female undergraduates at
the university. Once gender-correcting weights were appticd, our sample con-
tatned 58% women and 42% reporting being non-White (i.e., Hispanic/Latino,
African American, Asian/Pacific Tstander, and Natjve Americain, multiracial,

other). The mean age of the sample was 22.1 years {S.D.=35.1). The weighted
dataset was used to estimate the descriptive statistics shown in Table |.

2.4, Data analysis

The percentage of respondents reporling past-year salvia use by gender,
race/ethnicily (dichotomized into White/non-White), age, type of residence,
fraternity/sorority membership, heavy episodic drinking (past-2-week), und
past-year use of iliegal drugs {marijuuna, cocaine, ecstasy, heroir, und metham-
phetamine) is shown in Table 1. We also conducted bivariate and multivariate
logistic regression models with participant demographics, heavy episodic drink-
ing und past-year drug use as predictors and past-year salvia use as the dependent
variable (Table 2). For the logistic regression analyses, we combined the past-
year use of marijuana, cocaine, ecstagy, heroin and methamphetamine into a
single measure of past-year illegal drug use given the low rates of use for most
of these drugs except marijuana. Predictor variables with a significant bivariate
relationship (Table 1) to past-year salvia use were entered simultaneously into
the multiple logistic regression analysis,

3. Results

Overall, 4.4% of our combined sample (4.3% in Fall 2006
and 4.5% in Spring 2007) reported the past-year use of salvia.
As observed in Table 1, salvia use rates are comparable to other
ilficit drugs such as ecstasy (5.0%) and cocaine (7.1%) with stu-
dents reporting less use of heroin (<1 %) and methamphetamine
(1.2%). Marijuana remains the most widely used illicit drug
{34.9%) within the sample,

The left side of Table 2 shows the results of the bivariate
logistic regression analyses modeling separately the association
between respondent gender, race, fraternity/sorority member-
ship, past-2-week heavy episodic drinking, past-year drug use
and the past-year use of salvia, Gender, race, fraternity/sorority
membership, past-2-week heavy episodic drinking, and past-
year drug use were all significantly related to the past-year use
of salvia. Specifically, men, Whites, fraternity/sorority mem-
bers, past-2-week heavy episodic drinking and past-year drug
use were all associated with the increased odds of past-year
salvia nse.

The adjusted odds (AORs) and corresponding 95% confi-
dence intervals from the multiple logistic regression analysis
are displayed in the right side of Table 2. Results of this anal-
ysis indicate that only the past-year use of other illicit drugs
significantly predicted past-year salvia use after simultaneously
controlling for other model covariates. Because of the high pro-
portion of female respondents, we also conducted additional
logistic regression analyses stratified by gender. Similar to the
results of the non-stratificd medel, the past-year use of illicit
drugs significantly increased the likelithood of reporting the use
of salvia during the past [2 months for both men and women
(results not shown).

4. Discussion

This survey has demonstrated that S. divinorum (salvia) is
being used on a college campus. Tt is particularly popular among
the subpopulation of students who report using other drugs,
Qver 10% of the illicit drug-using population reported using
salvia at least once in the past year Prevalence of salvia use
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Table |
Past-year salvia use by sample demographics, heavy episodic drinking, and other drug use
Characteristics Sample (n) Overall % Users (m) Po Mon-users (1) p-value
Gender

Female 873 57.9% 2.6% (23} 97.4% (850)

Male 634 42.1% 6.6% (42) 93.4% (592} p<0.001
Race

Non-White 586 42.0% 2.7% (16) 97.3% (572)

While 809 38.0% 5.6% (45) 94.4% (764) p=0.010
Age 1328

Mean (5.D.} 22.14 (5.1) 20.9 (2.6) 22.2(5.2) p=0.061

Median 21.0 20.0 21.0

Range 59.0 14.0 5.0
Type of residence

On-campus 2608 17.8% 3.2% (1) 94.8% (254)

Off-campus 1218 80.9% 4.0% (49 96% (1169

Fraternity/sorarity house 20 1.3% 13% (3) B3% (17} p=0.265
Fraternityfsorority membership

No 1364 91.i{% 3.8% (52) 96.2% (1314)

Yes 133 8.9% 8.3% (11) 91.7% (122) p=0.402
Heavy episodic drinking (pust 2 weeks)

No 813 09.7% 2.7%(22) 97.3% (791)

Yes 353 30.3% 7.1% (25) 92,9% (328) p=0.00!
Marifuana (pust year)

No 970 65.1% 0.6% (6) 09.4% (964)

Yes 519 14.9% 11.1% (58) 88.83% (461) p<0.001
Cocaine (pasl year)

No [ 400 92.9% 3.2% (45) 96.8% (1355}

Yes 107 7.1% 19.6% (21) 80.4% (86) P <0001
Ecstasy (past year)

No £430 95.0% 3.1% (44 96.9% (1386)

Yes 76 5.0% 27.6% (21} 72.4% {35) p <001
Hergin (past ycar)

Mo 1504 99.7% 4.3% (64) 95.7% (1440)

Yes 5 03% 40% (2) 60% (3} 17 <0.001
Methamphetamine (past year)

No 1489 98.8% 4.0% (60) 26.0% (1429)

Yes 18 1.2% 33.3% (4) 66.7% (12) p < 0.00]
Table 2
Resulis of a bivariate and multivariate logistic regression modeling prediciors of past-year salvia use
Characteristics OR 95%CI p-value AOR 95%CI p-value
Gender

Female

Male 2.60 1.55-4.38 p<0.001 1.93 0.99--3.74 p=0.052
Race

Non-White

White 221 1.19-4.10 p=0.012 1.85 0.87-3.93 p=0.108
Fraternity/sorority membership

No

Yes 2.26 1.11-4.57 p=0.024 1.33 0.48-3.66 p=0.585
Heavy episodic drinking (past month)

No

Yes 2.74 1.50-5.03 p=0.001 1.06 4.33-2.12 1=0.878

Brug use {past year)
No
Yes 18.96 8.10-44.40 p=<0.001 1114 4.48-27.69 p<0.001
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was on par with more established illicit drugs including ecstasy
and mushrooms. Though no longitudinal data were available,
the fact that so few students (less than 1%) reported use within
the free-response “other” category in the previous year's sur-
veys, may indicate a rapid increase in popularity of this drug.
However, it is also likely that at least some students failed to
report salvia use in the absence of a specific prompt, result-
ing in an under-report in those previous surveys. Though salvia
has been used within religious contexts by the Mazatec Indians,
the likely college-student salvia user has a profile that is famil-
iar o illicit drugs risks: younger, male, or-campus living and
fraternity membership. Use of other drugs and heavy episodic
drinking also predicted salvia use. Thus, it is likely that salvia
is being used as a legal inioxicant for at least a large proportion
of these students.

This is the first prevalence study of U.S. college student use
of salvia. The resulls could be read as an alert to others that
salvia is becoming poputar among this population. However,
there are a number of shortcomings that threaten the utility of
this study. First, it is a small study reporting the use from only
one (aibeit large and diverse) campus, using only self-report
measures. It is not clear that the studied campus is indicative
of all U.S. college campuses. The campus studied was within a
state with no legal controls on salvia; use may differ in states that
have implemented controls. Further, the survey sample suffered
from a low response rate. While we have no reason to believe
that salvia use was differentially prevalent between those who
participated and those who did not, it is possible that a biased
sample was attained. Our weighting of the cases by gender likely
corrected for some of this bias, but we cannot be certain that all
biases were eliminated.

Finally, though it is clear that salvia use is gaining popularity,
this study is silent regarding the associated harm. To date, there
are no toxicological studies indicating medical harm, and our
survey did not ask students to report social, psychological or
legal consequences that may have been experienced. There are
no legal or school-based consequences associated strictly with
the use of salvia, however, use of this or any hallucinogenic
drug within some contexts, such as driving, is illegal and cer-
tainly would pose a risk. We have no indication that any student
engaged in a particularly risky use of salvia, Campus profes-
sionals, and those interested in prevention of drug abuse would
benefit from more detatled investigations into salvia use and
consequences prior to programmatic or poticy development.
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