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a  b  s  t  r  a  c  t

Background:  Salvia  divinorum  is  a  potent,  naturally  occurring  hallucinogen  gaining  popularity  as  a  recre-
ational  drug  in  North  America.  To  date,  detailed  epidemiologic  information  about  the  use  of  this  substance
among  adolescents  living  outside  the  United  States  has  been  limited.  This  study  provides  information  on
the prevalence  and  correlates  of  Salvia  divinorum  use  among  adolesecents  in Canada  using  a  nationally
representative  sample.
Methods:  Data  were  obtained  from  a  representative  sample  of  42,179  Canadian  adolescents  aged  12–17
years  living  across  all 10  provinces  who  completed  the  Youth  Smoking  Survey  in 2008–09.
Results:  Overall,  3.8%  of  adolescents  reported  using  Salvia  in  the  past year  and  6.2%  had  used  the  substance
in their  lifetime.  A  conservative  estimate  suggests  23.2%  of  youth  were  repeat  users.  Salvia  use  was highest
among  youth  in  British  Columbia  and  Quebec.  Comparatively,  the  prevalence  of  12-month  Salvia  use  was
higher  than  12-month  cocaine  and  amphetamine  use  but lower  than  12-month  ecstasy,  cannabis,  and
other  hallucinogen  use.  Correlates  of Salvia  use  included  older  age,  male  gender,  high available  spending

money,  binge  drinking,  illicit drug  use  and  smoking  in fully  adjusted  models.  Findings  suggest  low  self-
esteem  may  be  an important  correlate  specific  to  the  use of  this  substance  among  youth.
Conclusions:  Salvia  divinorum  use  is prevalent  among  Canadian  adolescents.  Salvia  may  be  a  significant
public  health  issue  in  Canada  given  it is  readily  available,  under  limited  regulation,  and  little  is  known
about  the  abuse  liability  of  the  substance,  interactions  with  other  substances,  and  potential  complications

from  use.

. Introduction

Salvia divinorum is a potent naturally occurring hallucinogen
aining popularity as a recreational drug in North America. This
pecies of sage was traditionally used in Mexican shamanistic cere-
onies for its potent visionary effects (Babu et al., 2008). The active

omponent of the plant, salvinorin A, is pharmacologically distinct
rom other hallucinogenics, with effects mediated by the kappa opi-
id (KOP) receptor in the spinal cord and brain rather than serotonin
-A receptors (Roth et al., 2002; Cunningham et al., 2011).

Salvinorin A is absorbed through the buccal mucosa quickly,
ith effects occurring in seconds or minutes and persisting up to 1 h

Roth et al., 2002). Salvinorin A has pharmacological activity con-
istent with other KOP agonists including aversion, inhibition of GI
ransit and depressant effects; sweating, tachycardia, and nausea
ave also been reported, among other symptoms (González et al.,
006; Vohra et al., 2011). Although extended psychotic-type reac-

ions are uncommon they are not unknown, with several reported
n published case studies (Singh, 2007; Przekop and Lee, 2009;
reton et al., 2010).

∗ Tel.: +1 403 332 4060; fax: +1 403 329 2668.
E-mail address: cheryl.currie@uleth.ca

376-8716/$ – see front matter ©  2012 Elsevier Ireland Ltd. All rights reserved.
ttp://dx.doi.org/10.1016/j.drugalcdep.2012.08.008
© 2012 Elsevier Ireland Ltd. All rights reserved.

Dose-response relationships have not been established as labo-
ratories are seldom equipped to detect Salvinorin A and historical
accounts are often unreliable due to the distribution of Salvia in
concentrations (5×,  10×,  50×)  subjectively determined by man-
ufacturers without listed milligramme equivilants (Vohra et al.,
2011).

Products containing S. divinorum or salvinorin A meet the defini-
tion of natural health products in Canada, are not licenced for sale,
and subject to enforcement under the Food and Drugs Act (Health
Canada, 2011a).  Similar to governments in other countries, Health
Canada (2011b) has announced intentions to move Salvia and salvi-
norin A to a category of the Controlled Drugs and Substances Act
to protect the health and safety of Canadians. Currently Health
Canada recommends products containing Salvia or its active ingre-
dient Salvinorin A be avoided as little is known about the damage
these substances may  cause the body, including the brain (Health
Canada, 2011a).

The recreational abuse liabilities of Salvia are unknown. Theo-
retically, they may  be limited given KOP receptor agonists generally
produce dysphoria rather than the euphora often produced by

�-opioid receptor agonists (Cunningham et al., 2011). However,
research suggests that about half all youth who  try Salvia plan to
continue use (Albertson and Grubbs, 2009). Ease of access to Salvia
through shops that sell drug use paraphernalia (i.e., head shops)

dx.doi.org/10.1016/j.drugalcdep.2012.08.008
http://www.sciencedirect.com/science/journal/03768716
http://www.elsevier.com/locate/drugalcdep
mailto:cheryl.currie@uleth.ca
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nd via the Internet increase the likelihood for experimention and
ngoing use. In the US, less than 1% of youth aged 12–17 report past
ear Salvia use, while 1.7% report lifetime use (Ford et al., 2011;
u et al., 2011). There is little published information on the use

f Salvia by youth outside the US. The purpose of this paper is to
rovide information on the prevalence and correlates of Salvia use
mong Canadians aged 12–17 using nationally representative data.

. Methods

.1. Study design and sample

Cross sectional data were obtained for a representative sample of 42,179 adoles-
ents aged 12–17 who  responded to the 2008–09 Youth Smoking Survey (YSS). The
arget population were youth attending public and private schools across Canada’s
0  provinces. Youth residing in the Yukon Territory, Nunavut and the Northwest
erritories, in Aboriginal communities, and or within institutions were excluded.
thics approval was  obtained from the University of Waterloo Human Research
thics Committee and from local institutional review boards as required. Parental
nd  student permission was  obtained from all youth selected to participate. The
esponse rate was 73%, 59%, and 84% at the student, school, and school board level,
espectively. A stratified sampling design was used to select a representative sam-
le  of youth in each province. Students completed the questionniare by hand within
ach school. A full description of the survey design, data collection, and weighting
s  available elsewhere (University of Waterloo, 2009a).

.2.  Measures

Youth were asked if they had ever used or tried Salvia (Divine Sage, Magic Mint,
ally D) to get high in their lifetime. Respondents who  endorsed Salvia use were
sked at what age, and if they had “used or tried this in the last 12 months” (yes or
o). Data were also collected on sociodemographic characteristics, involvement in
ther forms of substance use, self-esteem and bond to school. Internal consistency of
he  composite measures used to examine self-esteem (  ̨ = 0.70) and bond to school
˛  = 0.80) were acceptable. A detailed description of the measures used and how
hey were selected is available elsewhere (University of Waterloo, 2009a,b).

.3. Statistical analysis

To reduce measurement error, youth who endorsed use of all 6 illicit drugs exam-
ned in the study as well as a fictitious drug included to identify those who may  be
xaggerating their drug use were removed from the analysis (n = 199 unweighted
ases). Logistic regression analyses were used to explore potential correlates of life-
ime Salvia use; adjusted odds ratios and 95% confidence intervals drawn from these
nalyses are reported. Bond to school and self-esteem scores were categorized into
erciles and two groups were created (low and average to high scores) to deter-

ine whether low scores were associated with Salvia use. Approximately 9.5% and
.6% of youth did not respond to the question when asked about lifetime and 12-
onth Salvia use, respectively. Missing data was handled using listwise deletion. All

nalyses were based on weighted data and run using SPSS 19.0.

. Results

The prevalence of lifetime and 12-month Salvia use among
outh was 6.2% and 3.8% respectively. Mean age at first use was
4.6 years. A conservative estimate of the number of youth who
ere repeat Salvia users was derived by subtracting the current

ge of 12-month Salvia users from their age at first use. Those who
eported 12-month use and first used the substance two  or more
ears ago were labelled ‘repeat users’. Based on this conservative
stimate at least 23.2% of youth who engaged in 12-month Salvia
se were repeat users.

The 12-month use of Salvia among adolescents was more preva-
ent than the 12-month use of cocaine and amphetamines, but less
revalent than the 12-month use of ecstasy, cannabis, and other
allucinogens (Table 1). Salvia use was significantly higher among
outh who engaged in other forms of substance use. For example, 1
n 4 youth reported 12-month cannabis use, and 23.5% of these
ndividuals also used Salvia in that period. After adjustment for

ociodemographic variables, the odds of Salvia use were elevated
mong older youth, males, youth in BC and Quebec, Aboriginal
outh, and youth with more available spending money (Table 2).
fter adjustment for other forms of substance use the odds of
ndence 128 (2013) 166– 170 167

lifetime Salvia use were highest among youth who had used
cannabis and other hallucinogens in the past year. However, those
who  engaged in binge drinking, even infrequently, and smokers
were also more likely to report Salvia use.

Low bond to school was  no longer associated with Salvia use
after adjustment for other substance use suggesting this relation
may  have been due to associations between low bond to school
and other substances rather than Salvia use per se. In contrast,
even in a fully controlled model students with low self-esteem
were 16% more likely to engage in Salvia use than students with
average to high self-esteem, suggesting this may  be an important
psychological correlate for the use of this novel substance.

4. Discussion

Nationally, it is estimated that 3.8% of youth in Canada had used
Salvia in the past year, and 6.2% had used the substance in their life-
time in 2008–09. A conservative estimate suggests 23.2% are repeat
users. Comparatively, less than 1% of same-aged American youth
reported Salvia use in the past year, and 1.7% used the substance in
their lifetime in 2008–09 (Ford et al., 2011; Wu  et al., 2011). These
findings suggest Salvia use may  be more prevalent among youth
in Canada. However, the role measurement differences may play
in these findings cannot be ruled out. The survey used to derive
US national estimates measured Salvia use as follows: ‘Have you
ever, even once, used Salvia divinorum?’  In contrast Salvia use in
Canada was assessed by providing non-medical synonyms for the
substance and explicitly asking about use ‘to get high’. Follow up
studies are needed to determine if US and Canadian samples exhibit
similar patterns using a standard measure.

That said, cannabis use is more prevalent among adolescents
in Canada than other EOCD countries including the US (UNICEF,
2007). Given Salvia is often available at head shops in both countries
(Health Canada, 2011a; Griffin et al., 2008), it may be that Canadian
youth are more likely to come into contact with Salvia due to their
increased involvement with cannabis. Indeed, the present findings
indicate the odds of lifetime Salvia use was  more than 50 times
greater among monthly cannabis users, as compared to Canadian
youth who  did not use cannabis. Given it is currently illegal to sell
Salvia under the Food and Drugs Act in Canada, increased monitor-
ing of stores that may  continue to sell Salvia despite this ban may
be an important preventive strategy.

Consistent with US findings, Salvia use was  elevated among
older male youth, those with more available spending money, and
those who  engaged in other forms of substance use (Ford et al.,
2011; Perron et al., 2012; Wu  et al., 2011). In Canada, the preva-
lence of adolescent Salvia use was highest in BC and Quebec after
adjustment for sociodemographic covariates. When other forms
of substance use were controlled in statistical models the odds
of Salvia use remained elevated in Quebec, but were no longer
higher in BC relative to other parts of the country. Similarly, Abo-
riginal youth were no longer at heightened odds for Salvia use
once other forms of substance use were statistically controlled.
These findings suggest Aboriginal youth and youth in BC may
have a higher propensity for substance use behaviour correlated
with Salvia use, which has been corroborated by other reports
(Health Canada, 2010; Elton-Marshall et al., 2011), rather than a
specific proclivity for Salvia use per se. In contrast, youth in Quebec
demonstrated higher odds for Salvia use than youth in other
provinces after adjustment for general substance use, suggesting
that if Salvia reduction policies are desired in Canada Quebec may
be an important target, while policies that target the reduction of

substance use more generally may  be more effective for Aboriginal
youth and youth in BC.

Other studies have shown that low self-esteem and low bond to
school are important predictors of adolescent drug use (Currie and
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Table  1
Sample description and prevalence of lifetime and 12-month Salvia divinorum use by sample characteristics.

Sociodemographic
characteristic

Sample
description %

Lifetime Salvia use
prevalence (95% CI)

12-month Salvia use
prevalence (95% CI)

Age Salvia first
used mean (SD)

Total 100 6.16 (6.12–6.19) 3.75 (3.72–3.77) 14.6 (1.6)
Gender

Male  51.4 8.10 (8.04–8.15) 4.92 (4.88–4.96) 14.6 (1.7)
Female  49.2 4.20 (4.16–4.24) 2.55 (2.52–2.58) 14.7 (1.5)

Age
12–14  48.6 1.9 (1.88–1.94) 1.21 (1.19–1.23) 12.8 (1.2)
15–17  51.4 9.47 (9.42–9.53) 5.86 (5.82–5.91) 14.6 (1.5)

Region
Atlantic  7.2 4.35 (4.24–4.45) 2.59 (2.51–2.67) 14.7 (1.7)
Quebec  21.0 7.21 (7.13–7.29) 4.74 (4.68–4.80) 14.4 (1.5)
Ontario  39.1 5.77 (5.72–5.83) 3.41 (3.38–3.45) 14.7 (1.5)
Manitoba 3.9 3.17 (3.04–3.29) 1.76 (1.67–1.85) 14.5 (1.8)
Saskatchewan 3.3 5.35 (5.17–5.52) 3.44 (3.31–3.57) 14.6 (1.6)
Alberta  11.7 3.61 (3.53–3.68) 1.66 (1.61–1.71) 14.7 (1.0)
BC 13.8  9.79 (9.67–9.90) 6.23 (6.15–6.32) 14.7 (1.9)

Aboriginal status
Non Aboriginal 92.6 5.99 (5.95–6.02) 3.65 (3.63–3.68) 14.7 (1.6)
First  Nation 4.1 8.25 (8.05–8.45) 4.19 (4.06–4.33) 13.9 (1.9)
Metis  2.8 9.99 (9.73–10.24) 7.23 (7.02–7.43) 14.8 (1.4)
Inuit  0.4 9.79 (9.08–10.51) 5.12 (4.64–5.60) 13.3 (1.4)

Weekly  spending, $
0 20.5 3.04 (2.98–3.10) 1.69 (1.65–1.73) 14.0 (2.0)
$1–$20  39.8 3.67 (3.63–3.72) 2.29 (2.25–2.32) 14.4 (1.6)
>$20 39.6  10.87 (10.79–10.94) 6.89 (6.84–6.95) 14.8 (1.6)

Self-esteem
Low  34.0 6.56 (6.50–6.62) 4.26 (4.22–4.31) 14.7 (1.6)
Average  35.2 5.54 (5.49–5.59) 3.37 (3.33–3.41) 14.7 (1.6)
High  30.8 6.43 (6.37–6.49) 3.62 (3.58–3.67) 14.5 (1.7)

Bond  to school
Low 32.0 8.39 (8.32–8.46) 5.09 (5.04–5.15) 14.4 (1.6)
Average 26.9 5.03 (4.98–5.09) 3.25 (3.21–3.30) 15.1 (1.4)
High  41.0 4.75 (4.71–4.80) 2.91 (2.87–2.94) 14.6 (1.7)

Smoking status
Current 6.9 40.21 (39.96–40.46) 24.8 (24.6–25.0)
Former 0.9 15.02 (14.51–15.52) 8.41 (8.04–8.79)
Never  smoked 92.2 3.35 (3.33–3.38) 2.08 (2.06–2.10)

Binge  drinking
≥monthly 44.1 19.98 (19.86–20.09) 13.01 (12.91–13.11)
<monthly 21.6 7.61 (7.50–7.72) 4.71 (4.62–4.80)
Never  34.3 1.48 (1.44–1.52) 0.85 (0.82–0.88)

Cannabis
≥monthly 17.2 30.76 (30.60–30.91) 20.48 (20.34–20.61)
<monthly 8.0 6.18 (6.06–6.30) 3.36 (3.28–3.45)
Never  74.8 0.56 (0.55–0.58) 0.22 (0.21–0.23)

Other  hallucinogens
Yes 5.3 52.93 (52.64–53.23) 42.88 (42.59–43.17)
No  94.7 2.88 (2.86–2.90) 1.43 (1.41–1.45)

MDMA (Ecstasy)
Yes 4.8 3.40 (3.38–3.43) 38.72 (38.42–39.02)
No  95.2 40.29 (49.98–50.60) 1.93 (1.91–1.95)

Cocaine
Yes  2.1 60.87 (60.42–61.33) 46.42 (45.97–46.87)
No  97.9 4.55 (4.52–4.58) 2.73 (2.71–2.75)

Amphetamines
Yes  2.1 51.88 (51.41–52.34) 40.36 (39.91–40.80)
No  97.9 4.81 (4.78–4.84) 2.87 (2.85–2.89)

Inhalants
Yes  1.7 34.40 (33.91–34.89) 29.42 (28.96–29.88)
No  98.3 5.41 (5.38–5.45) 3.30 (3.27–3.32)

Heroin
3–65
–5.52

W
fi
b
b
r
S
a
r
a

Yes  0.7 64.60 (63.8
No  99.3 5.49 (5.46

ild, 2012; McNeely et al., 2002; Taylor et al., 2006). The present
ndings suggest low self-esteem, but not low bond to school, may
e an important correlate specific to adolescent Salvia use. It may
e that adolescents with low self-esteem find it more difficult to
eject peer pressure to try this novel substance, given that having

alvia using peers is a strong predictor of personal use (Albertson
nd Grubbs, 2009; Ford et al., 2011; Miller et al., 2011). Further
esearch is needed to shed light on motives for Salvia use among
dolescents with low self-esteem.
.37) 52.15 (51.38–52.93)
) 3.35 (3.33–3.38)

4.1. Limitations

This study used a cross sectional design and self-report mea-
sures which may  have introduced response bias. Steps were taken
to reduce response bias by removing youth who appeared to

be exaggerating their drug use from the analysis; however, the
extent to which youth may  be underreporting Salvia use cannot be
determined and a sizable number did not respond when asked
about lifetime Salvia use (9.5%). Data were not collected in
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Table 2
Adjusted odds ratios (AOR) of lifetime Salvia divinorum use for Canadian adolescents
aged 12–17 years by sociodemographic characteristics and other legal and illegal
substances (N = 42,179).

Characteristic AOR1a (95% CI) AOR2b (95% CI)

Gender
Male 1.99 (1.96–2.13) 2.17 (2.13–2.22)
Female 1.0 [Reference] 1.0 [Reference]

Age
12–14 1.0 [Reference] 1.0 [Reference]
15–17 4.18 (4.10–4.26) 1.70 (1.66–1.75)

Region
Atlantic 0.67 (0.65–0.69) 0.49 (0.47–0.51)
Quebec 1.28 (1.26–1.30) 1.07 (1.04–1.10)
Ontario 1.0 [Reference] 1.0 [Reference]
Manitoba 0.44 (0.42–0.46) 0.42 (0.39–0.46)
Saskatchewan 0.74 (0.71–0.77) 0.55 (0.52–0.58)
Alberta 0.60 (0.58–0.61) 0.80 (0.77–0.83)
BC 1.71 (1.68–1.74) 0.49 (0.48–0.50)

Aboriginal status
Non Aboriginal 1.0 [Reference] 1.0 [Reference]
First Nation 1.28 (1.24–1.32) 0.46 (0.44–0.49)
Metis 1.79 (1.73–1.85) 0.94 (0.90–0.99)
Inuit 1.36 (1.24–1.49) 0.73 (0.64–0.83)

Weekly spending, $
0 1.0 [Reference] 1.0 [Reference]
$1–$20 1.29 (1.26–1.32) 1.03 (0.99–1.07)
>$20 2.99 (2.93–3.06) 1.58 (1.53–1.64)

Self-esteem
Low 1.30 (1.29–1.31) 1.16 (1.15–1.18)
Average or high 1.0 [Reference] 1.0 [Reference]

Bond to school
Low 1.43 (1.42–1.44) 1.02 (1.00–1.04)
Average or high 1.0 [Reference] 1.0 [Reference]

Smoking status
Current 13.16 (12.96–13.36) 2.16 (2.11–2.21)
Former 4.31 (4.11–4.52) 1.45 (1.35–1.55)
Never smoked 1.0 [Reference] 1.0 [Reference]

Binge drinking
More than monthly 13.45 (13.04–13.87) 3.41 (3.26–3.56)
Less than monthly 5.00 (4.82–5.16) 3.64 (3.49–3.79)
Never 1.0 [Reference] 1.0 [Reference]

Cannabis
More than monthly 53.37 (52.05–54.72) 7.67 (7.43–7.92)
Less than monthly 8.28 (8.02–8.55) 2.71 (2.61–2.81)
Never 1.0 [Reference] 1.0 [Reference]

Other hallucinogens
Yes 31.62 (31.07–32.18) 4.88 (4.77–4.99)
No 1.0 [Reference] 1.0 [Reference]

Other illicit drug use
Yes 21.57 (21.22–21.92) 2.78 (2.72–2.84)
No 1.0 [Reference] 1.0 [Reference]

a Adjusted for sociodemographic variables (gender, age, province, Aboriginal sta-
tus,  spending money per week).

b Adjusted for sociodemographic variables (gender, age, province, Aboriginal
status, spending money per week) and smoking, binge drinking, cannabis use, hallu-
c
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inogen use and other forms of substance use (MDMA, illicit amphetamines, cocaine,
eroin, and/or inhalants).

boriginal communities or northern Canada and may  not repre-
ent youth living in these areas. Information about how Salvia is
rocured by adolescents, frequency of use, and other potential cor-
elates of use were not collected and would be useful in future
tudies.

. Conclusions

Salvia use is prevalent among Canadian adolescents, particu-
arly those residing in BC and Quebec. Salvia may  be a significant
ublic health issue in Canada given it is readily available, under
imited regulation, and little is known about the abuse liability of
he substance, its interactions with other substances, and potential
omplications from use.
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