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Abstract

The study goal is to document the prevalence of salvia use among patients admitted for detoxification of other illicit drug
use and to determine its effect. This cross-sectional study included 47 heavy drug users who were admitted for detoxifica-
tion of other illicit drug abuse at a psychiatric hospital in Lebanon. The prevalence of salvia use was 66%. The salvia effect
started and dissipated rapidly (15 min). No significant difference was found between salvia and non-salvia users in terms of
affect, cognition and somaesthesia subscales of the Hallucinogen Rating Scale. Ratings of intensity and volition subscales
were higher in non-salvia users than salvia users, while perception score was higher in users. Salvia use was correlated with

perceptual alteration and hallucinogenic effects.
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Introduction

Despite its ancient discovery, the use of Salvia divinorum
use in developed countries has emerged only recently and
has gained increased attention (Appel and Kim-Appel 2007).
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S. divinorum is a hallucinogen mint plant of the Lamiaceae
family predominant in the Sierra Madre Mountains in
Oaxaca Mexico (Appel and Kim-Appel 2007; Kelly 2011;
Valdes 1994). Interest for this hallucinogen ethno botani-
cal plant has greatly increased in recent years among young
adults aged 18-21 than adults aged 22 and above (Nyi et al.
2010) and recreational users because it can elicit a modi-
fied state of awareness (Gonzéalez et al. 2006). The current
increase in its use represents a broader trend of adolescents
pursuing alternative psychoactive substances (Kelly 2011).

Usually, salvia products are commercially available as
either dried leaves or materials impregnated with an extract
of SA (Miller et al. 2009). The longer the leaves kept in the
mouth, the more intense the effect of the drug will be (Sie-
bert 1994). Inhaling the vaporized compound or smoking the
dried leaves are the most rapid, effective and preferable ways
to produce the psychoactive effect of this herb according
to recreational users (Gonzalez et al. 2006; Siebert 1994).
Effects of smoking dried S. divinorum lasts for a short dura-
tion of about 15-20 min (Sumnall et al. 2011; Addy et al.
2015; Ranganathan et al. 2012), compared to 25 min for the
chewed SD (Baggott et al. 2010).

A naturally-identified hallucinogen and a neoclerodane
diterpene, ‘Salvinorin A’ (SA) is the most potent psycho-
active component found in S. divinorum, a nonnitrogenous
kappa opioid receptor agonist (Cunningham et al. 2011;
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Prisinzano 2005; Roth et al. 2002). This profile is different
from the other classical hallucinogens (lysergic acid dieth-
ylamide LSD; dimethyltryptamine DMT; or psilocybin) that
are serotonin (SHT,,) receptor agonist (Prisinzano 2005;
Ansonoff et al. 2006; Chavkin et al. 2004). Currently, neither
SA nor its metabolites can be detected by standard drug tests
in biological fluids (Zawilska and Wojcieszak 2013).

A study conducted in the United States revealed that
10.9% of men and 3.8% of women reported lifetime use of
any S. divinorum. Risk factors for its use included male gen-
der, white race, a high level of family income, marijuana use,
and a low level of self-control (Miller et al. 2009; Khey et al.
2008). Salvia users reported marked changes in perceptual
integration and sensory processes as well as alteration in
auditory and visual perception. Users also experienced both
tactile and kinesthetic hallucinations, changes in emotional
and thinking processes (Addy et al. 2015), and a decreased
ability to interact with their surroundings and with them-
selves (Sumnall et al. 2011).

The systematic information on the pattern of use and the
nature of the subjective effect evoked by SD are summarized
by several themes: becoming object, experience of visual
effects, including hallucinations, distorted images, merging
of objects, and color changes, laughing uncontrollably, as
well as dissociative effects including sensation of entering
or perceiving other dimensions or realities and loss of body
sensation or identity, loss of coordination or inability to con-
trol muscles or maintain balance, memories about past and
childhood (Nyi et al. 2010; Gonzélez et al. 2006; Siebert
1994; Addy 2012). The drug also increased the physical
contact perception of the users and paranoid ideation (EI-
Khoury and Sahakian 2015).

Depression and anxiety symptoms were also associated
with the use of salvia (EI-Khoury and Sahakian 2015). The
potential abuse for salvia according to Nyi et al. is relatively
low since 50% of the participants reported they disliked the
high they achieved from salvia inebriation because of the
negative side effects it can elicit including fear, panic, para-
noia, feeling sad, nausea, and irritability; and some simply
lost interest in it (Nyi et al. 2010).

Clinicians in Lebanon may be less acquainted with the
more current items that abusers are buying and utilizing.
Patients may not deliberately declare the utilization of these
substances, or the effects experienced, if not particularly
questioned. It is more probable that salvia use is more fre-
quent among illicit drug users who have used other hallu-
cinogens and stimulants. Salvia is a new plant that entered
to Lebanon as a new high drug. Smoking maybe the most
frequent method used to ingest the drug in Lebanon (EI-
Khoury and Sahakian 2015).

In Lebanon, to date, there are no reliable statistics to add
to the literature on the prevalence of salvia use and on the
consumption of this substance among youth and adolescence

(El-Khoury and Sahakian 2015). For the latter reasons, this
study was conducted to determine salvia’s subjective effect
and hallucinatory profile among Lebanese abusers.

Methods

This cross sectional study was performed between January
and May 2016, on patients admitted at the Psychiatric Hos-
pital of the Cross (HPC)-Lebanon, the oldest and largest psy-
chiatric institution in Lebanon, for illicit drug detoxification.
All patients admitted to the hospital for the before mentioned
reason during the study period were interviewed privately
by a psychiatrist. Respondents were guaranteed that their
names would not be recorded and that their responses would
be kept entirely private. All study protocols and protections
were clearly explained to participants that were asked to
sign a consent form. The questionnaire was administered
by trained personnel who received a thorough training by
the research team prior to the beginning of the data collec-
tion; Patients were approached after the effect of the illegal
substance wore off (7-10 days after admission), therefore,
they were physically at ease, able to cooperate, aware of
their environment and not agitated, as recommended by their
treating physician.

Participants were excluded if: (1) questionnaire data was
incomplete; (2) the participant reported having previously
completed the survey; (3) patients demonstrated persistent
psychosis; (4) patients not addicted to illicit drugs but to
other prescription drugs (analgesics, anxiolytics and barbi-
turates). All other patients not fulfilling one of the exclusion
criteria were enrolled in our study.

During the study period, 47 participants completed the
survey and met inclusion criteria without having exclusion
criteria. Four patients refused to participate in this study,
two patients did not complete the questionnaires, and one
patient has psychiatric co-morbidities other than personal-
ity disorders.

Questionnaire and Variables

The questionnaire, adapted to local Arabic language (the
native language in Lebanon), assessed the socio-demo-
graphic characteristics including age, gender, region, mari-
tal status, the level of education, employement status, etc.
Questions about salvia addressed several aspects of its use
such as age at first use, frequency (the highest frequency for
salvia use in their lifetime), method of use, quantity used per
time or per day and the concurrent use with other legal and/
or illicit substances.

Lifetime S. divinorum use was determined based on the
subsequent questions:
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e Have you ever, even once, used S. divinorum? 1. Somaesthesia, reflecting somatic effects or physical
e If yes, how many times have you ever tried it? effects including interoceptive, visceral and tactile
e How much time did salvia effects lasts? effects;

e From where did you get/buy salvia? 2. Affect, sensitive to emotional and affective responses;
¢ Did you enjoy the experience? 3. Volition, indicating the subject’s ability to intentionally

Diagnostic and Statistical Manual of Mental
Disorders (DSM)-IV Alcohol- or Drug-Use Disorders
(Abuse, Dependence)

We used the English translation edition 5 of the M.I.N.I.
(Mini International Neuropsychiatric Interview) (Sheehan
et al. 1998) to ensure that patients were of drug-use disor-
ders. Respondents were asked a set of structured and sub-
stance-specific questions regarding abuse and dependence.
The letter K module is assigned to non-alcohol use disorder,
and was used in this study to determine the addictive state
of the patients.

Addiction Severity Index (ASI)

We used the ASI (McLellan et al. 1980) to collect informa-
tion about alcohol and drug use and the frequency of use for
each drug. In the drug use section, we asked the patient to
state the highest frequency of alcohol use and the use of five
specific drug categories during his/her lifetime, and other
questions such as for needle sharing, etc.

Positive and Negative Syndrome Scale (PANSS)

The Positive and Negative Syndrome Scale for schizophrenia
PANSS is a validated medical scale and is customarily used
to quantify the intensity of psychotic conditions. PANSS is
used for measuring symptom severity in patients with schiz-
ophrenia and evaluating positive and negative symptoms of
psychotic disorders. Of the 30 items included in the PANSS,
7 constitute a Positive Scale, 7 a Negative Scale, and the
remaining 16 a General Psychopathology Scale.

We used PANSS to assess the positive, negative and the
general psychopathology symptoms of drug-induced psy-
chosis (Kay et al. 1987).

Hallucinogen Rating Scale (HRS)

The subjective experience was assessed using the HRS ques-
tionnaire. Its rating significantly increased on all six clusters:
affect, cognition, intensity, perception, somaesthesia, and
volition. This self-reported questionnaire was initially out-
lined to measure the subjective effects experienced after the
administration of N,N-dimethyltryptaminne (DMT) (Strass-
man et al. 1994). The questionnaire has undergone several
modifications and currently includes 71 items dispersed in
six scales:
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interact with his/her ‘self’ and/or the environment;

4. Cognition, describing alterations in thought processes
or content;

5. Perception, measuring visual, auditory, gustatory and
olfactory experiences;

6. Intensity, which reflects the strength of the overall expe-
rience.

All items are scored based on a Lickert scale from zero
to four (O_not at all, 1_slightly, 2_moderately, 3_quite a bit,
4_extremely). The scores for the different scales are acquired
by summing the scores obtained for the scale’s individual
items, over the number of questions included in a given
scale. Patients were requested to answer this questionnaire
recalling the effects they had experienced the first time they
were under the influence of salvia.

Data Analysis

Statistical Package for the Social Sciences (SPSS) version 22
was used for the data analysis. Descriptive statistics for con-
tinuous variables were shown as mean + standard deviation,;
categorical variables were expressed as number of cases (N)
and percentage. Cross tabulations (chi square test) were used
to examine the categorical variables. For categorical vari-
ables when at least, one cell in a contingency table has an
expected frequency count less than five, Fisher’s exact test
was used. Normally distributed data were analyzed using
T-test to compare the means of two samples (one categorical
and one continuous variable). Levene’s test for equality of
variances is used to determine which p value of T test to use.
All data were analyzed for normality using a one-sample
Kolmogorov Smirnov test. Non-normally distributed data
were analyzed using non-parametric Mann Whitney U tests.
For all tests, a p-value <0.05 was considered statistically
significant.

Results

Forty-seven patients were recruited for the study, 42 (89.4%)
of whom were male and 5 (10.6%) of whom were female.
The mean age of the sample was 28 (SD: 6.104; range
19-43 years). Education level was high with 20 (42.6%)
participants having completed high school and 17 (36.2%)
having obtained a university degree. The highest percentage
was those employed full-time 28 (59.6%). 40 patients were
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single (85.1%), 3 (6.4%) were married and the remaining 4
were divorced or separated.

Among participants, 91.5% used alcohol (36.2% at least
once every week), 97.9% consumed cannabis (61.7% daily
consumption), 76.6% used heroin, 91.5% used cocaine,
25.5% consumed amphetamines and 83% had opiates other
than heroin. Heroin, opiates and cocaine users took these
drugs daily at 63.8%, 59.6% and 40.4% respectively. 61.7%
of patients used a psychedelic/hallucinogen like LSD,
ecstasy and THC. However, 31.9% of participants reported
using these drugs on occasion and rarely.

The mean age for the first use of drugs was approximately
19 years old. The prevalence of salvia use in our popula-
tion was 66%. Student ¢ test showed a significant association
between age and salvia use (p=0.038) where the frequency
for salvia use is more popular in patients aged between
22 and 25. Twenty-seven males out of forty-two used it,
while four females out of five took salvia at least once with-
out significant correlation between salvia use and gender
(p=0.466). In addition, a significant association between
the marital state and salvia use was found (p=0.009), with
96.8% of salvia users being single. More than half of salvia
users (54.8%) were working full-time within the past 3 years,
with no significant correlation between employment state
and salvia use. Salvia was used for the first time within the
last 2 years of the patient’s life. The mean age average for the
first time use of Salvia was 24.94 (SD: 5.561, N: 31). Eleven
(35.5%) patients used it daily, regarding the method of
administration, all patients smoked the SD dried leaves, but
only one inhaled it. Furthermore, only one patient smoked
it with tobacco. According to participants, the mean dura-
tion for salvia’s intense effect was 15.52 min (SD: 11.439).
Salvia effects started after the first two puffs according to 11
participants (23.4%). Six participants (12.8%) smoked five
puffs per time to get the effect. In total 16 (51.6%) partici-
pants liked the experience while 15 (48.4%) did not like the
experience and indicated they will not repeat it.

The most noticeable finding in this study was that all
salvia users took cannabis at least once in their lifetime.
Twenty-nine cocaine users out of 43 took salvia (67.4%), 28
out of 43 alcohol users took salvia (65.1%), 25 heroin and
other opiates users out of 36 took salvia (69.4%), 10 out of
12 of amphetamine users took salvia (83.3%), and 23 out of
29 hallucinogen users took salvia (79.3%). No significant
relationship was found between salvia use and alcohol or
other illicit drug use respectively. However, a significant
relationship was found between hallucinogen substances
(LSD, ecstasy and THC) use and salvia use (p=0.014).

Subjective Effects of Salvia on HRS Subscales

Three of the six clusters: intensity, perception and volition
showed a significant difference between the scores of salvia

users and non-salvia users (p=0.01, p<0.001, p<0.001
respectively). Ratings of somaesthesia was higher in salvia
users (mean =2.04) than non-salvia users (mean=1.74) but
this difference was not statistically significant (p=0.152).
Affect and cognition ratings did not differ significantly
between salvia users and non-salvia users. Non-salvia users
(3.31 and 2.51 respectively) scored significantly higher than
salvia users (2.72 and 1.70 respectively) for the intensity
and volition subscales (p=0.01 and p <0.001 respectively).
Salvia users (1.53) scored significantly higher than the non-
salvia users (0.70) for the perception subscale (p <0.001).

PANSS Scores

Scoring in all PANSS scales did not show any significant
difference between salvia users and non-salvia users.

Discussion

To the best of our knowledge, this is the first study in Leba-
non that investigates the prevalence and hallucinogenic pro-
file of S. divinorum. Most participants had their first contact
with salvia during the last 2 years. However, the prevalence
of this plant within the community/society is 66%, which is
relatively high as compared to other similar drugs (Kazour
et al. 2016). A significant association was found between
salvia use and age, marital status and the use of hallucinogen
substances.

The overall age of salvia users in this study sample
appears to be consistent with other studies (Nyi et al. 2010;
Perron et al. 2012; Substance Abuse and Mental Health Ser-
vices Administration, Office of Applied Studies (SAMHSA)
2008), with more common among young adults aged 18-25
than among adults ages 26 and above. Our results showed
that salvia use is independent of gender, in contrast with
other studies that demonstrated that salvia use was up to four
times more common in males than in females (Khey et al.
2008; Lange et al. 2008; Wu et al. 2011). Approximately
half of the patients used this plant more than five times in
their lifetime, in opposite to the findings of Nyi et al. (2010)
where most of the participants reported using it less than five
times in their lifetime.

As with other studies, we have found similar results
regarding the short-lasting psychoactive effect: 15 min on
average, and a rapid onset of the effect within seconds to
minutes as detected on HRS ‘intensity’ subscale (Rangana-
than et al. 2012; Addy 2012). This rapid effect is due to the
rapid brain uptake of salvia as shown by the positron emis-
sion tomography (PET), accounting for 3.3% of the total
administered dose in 40 s and clearing with a half-life of
8 min (Hooker et al. 2008).
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According to epidemiological data, salvia use is asso-
ciated with polydrug use especially other hallucinogens
(Perron et al. 2012). As showed in our results when com-
paring the frequency of drug use between salvia users and
non-salvia users, it is noted that most salvia users were
also engaged in other illicit drug use. One can note that
the majority of users of each drug category were also
using salvia. Participants with history of hallucinogen use
(LSD, ecstasy, THC) were significantly more engaged in
using salvia as well; this can be expected since regular
hallucinogen users seek more to explore other emerged
hallucinogens.

Furthermore, our results revealed that salvia users did not
like the substance, findings consistent with previous stud-
ies (Addy et al. 2015; Khey et al. 2008; Addy 2012). This
suggests that salvia has a low continuance rate thus a low
potential of abuse.

In our study, there was no significant difference between
salvia users and non-salvia users in all PANSS scoring since
PANSS is administered long after salvia use and according
to the patient’s present state. Our results contradict those of
a previous study where the total PANSS scoring increased
significantly, especially the Positive and General Psychopa-
thology scores which indicate the psychotomimetic effects
of salvia, an hour following the administration of 8 mg of
salvinorin A to ten participants (Ranganathan et al. 2012).
Thus, the results emphasize the fact that salvia does not have
any adverse long-term effects (Addy et al. 2015; Rangana-
than et al. 2012; Addy 2012).

The effects of salvia were examined on the HRS scale in
comparison with the effects of other psychedelics (heroin
or cocaine). Participants that took salvia in their lifetime
showed an elevation in HRS scoring on each cluster, con-
firming the hallucinogenic effect of salvia (Gonzalez et al.
2006; Albertson and Grubbs 2009). Previous studies have
used the HRS questionnaire to compare the subjective
effect of salvia in comparison to placebo control (Cun-
ningham et al. 2011; Addy 2012; Johnson et al. 2011).
The active condition (1017 ug salvinorin A) versus the
placebo condition (100 pg salvinorin A) increased HRS
ratings, including somatosensory, intensity, affective, per-
ceptual and cognitive effects, according to Addy (2012).
In addition, at high doses (> 15 pg/kg), all the HRS scor-
ing increased significantly in comparison to the placebo
except the volition subscale; which indicates the overlap
of the somatosensory, intensity, perceptual and cognitive
effect of salvia with classical serotonergic hallucinogens
(MacLean et al. 2013). The current HRS scoring is similar
to the scoring of Gonzalez et al. (2006), Maclean et al.
(2013), Addy (2012) and Albertson and Grubbs (2009).
Surprisingly, all scores are similar but only somaesthesia
and cognitive are more elevated in this case. This could
be attributed to the impurity of the salvia taken as most
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participants reported that salvia is injected with ketamine,
which is known to induce changes in cognition and sen-
sory processing (Featherstone et al. 2012).

The salvia effect on HRS scoring of affect, cognition
and somaesthesia is the same between salvia and other
illicit drugs (heroin or cocaine) and appears to over-
lap with the psychotic alterations these illicit drugs can
induce. However, intensity and volition scores are elevated
in non-salvia users indicating that heroin and cocaine
result in a more intense experience and users are less
able to interact with themselves and their environment
than when using salvia. The only subscale that shows an
increase in scoring for salvia use than the score for heroin
and cocaine use is the perception subscale. This confirms
the perceptual alteration effects that salvia has and shows
that it can induce visual hallucinations (Zawilska and
Wojcieszak 2013). Knowing that S. divinorum’s subjective
effects are apparently comparable to those of marijuana,
LSD, and ketamine (Albertson and Grubbs 2009), explo-
ration is necessary to investigate the setting of Salvia use
and to evaluate health risk connected with its consump-
tion in conjunction with different substances (e.g., risk
for inebriation, accidents, injuries, psychiatric disorders,
and overdose). The provided information serves to inform
therapeutic intervention and to assess the psychoactive
effect of salvia that cause potential health problems to
young people, especially those with existing substance
use disorder.

Limitations

This survey has several limitations to be acknowledged.
Patients were regular users of other psychoactive agents such
as heroin, cannabis and other psychedelics, making it dif-
ficult to assess the specific effects of this drug. The dose of
salvia used was not evaluated, and this constitutes a limita-
tion to our study. The dose of SA delivered by smoking may
have varied between participants. The pattern of subjective
effects observed may be difficult to extrapolate to the gen-
eral population. Additionally, the retrospective evaluation
performed does not substitute for the immediate assessment
of the psychotropic effects of salvia, leading to a possible
information bias. Furthermore, the sample size is too small
in order to generalize our results. Although the patients were
sober at the time of interview, and despite admitting that the
episode of illegal drug use was not a multiple one, and that
he used salvia only prior to being admitted to the hospital,
an information bias might still be present. Cross sectional
study does not allow the establishment of causality. Moreo-
ver, analysis was only done at the bivariate level and not
the multivariate, so associations found are not binding. In
addition, the scales were not validated for use in Lebanon.
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Conclusion

The information gathered from this study will help better
understand the pattern of use and serves as an initial step
toward filling the gap in literature concerning this drug:
heavy illicit drug and alcohol users tend to abuse a variety
of substances, including salvia. Salvia is a new psychedelic
drug that entered the illicit drug scene within the last 2 years
in Lebanon. It is highly prevalent among illicit drug particu-
larly those who are hallucinogen users, and more common
among young adults aged between 18 and 25. Salvia facili-
tates hallucinogenic states of consciousness as shown on
the HRS scales with a short and rapid onset of its effect. It
may be a significant public health problem in Lebanon due
to its potential complications as manifested on HRS scor-
ing. Salvia users did not show any adverse long-term effects.
Future studies should consider looking for the effects of S.
divinorum in the general population, and its impact on the
development of psychiatric symptoms, independently of the
use of other psychoactive substances.
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