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Abstract

Background: For along period, cannabis in Lebanon was categorized as an illegal psychoactive substance crimi-
nalized by law, despite being the 3rd largest producer of cannabis resin after Morocco and Afghanistan. The current
available literature on the topic in Lebanon is scarce, as perceived knowledge towards cannabis use in the general
population is not well established, and public health policies are absent. In the context of future legalization of can-
nabis for both medical and recreational purposes, what is the public’'s perception of cannabis perceived knowledge
about and attitude against cannabis use? The objectives of this study were to create two scales to assess perceived
knowledge towards cannabis use and attitude against cannabis use and check their psychometric propertiesin a
sample of Lebanese university students.

Methods: The study was designed as a cross-sectional study involving 415 Lebanese university students aged
between 18 and 30 years. Students were only recruited from one university and were sent an email with a brief
description of the study and a link to the questionnaire. The questionnaire items covered perceived knowledge and
attitude about cannabis use, recovered and adapted from available literature.

Results: Perceived knowledge items converged over a solution of four factors that had an Eigenvalue over 1, explain-
ing a total of 64% of the variance (factor 1 = perceived knowledge about cannabis quality of life improvement; factor
2 =perceived knowledge about cannabis psychiatric use; factor 3= perceived knowledge about cannabis risks; factor
4 =perceived knowledge about cannabis neurological use). Attitude items converged over a solution of two factors
that had an Eigenvalue over 1, explaining a total of 58.2% of the variance (factor 1 =negative attitude about canna-
bis use; factor 2 = positive attitude about cannabis use). Good Cronbach'’s alpha values were found for the perceived
knowledge and attitude scales (a=0.78 and a=0.73 respectively). Greater perceived knowledge was found in male
participants and in those who have tried cannabis for recreational purposes. Greater perceived knowledge was

also associated with stronger attitude about cannabis use and older age. Furthermore, greater mean attitude about
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tional or medicinal purposes.

cannabis use scores were significantly found in male participants and in those who have tried cannabis for recrea-

Conclusion: Primary results showed acceptable psychometric properties for the perceived knowledge towards and
attitudes about cannabis use scale. Further studies are needed in order to validate them among the general popula-
tion and assess more psychometric properties of these scales.

Keywords: Cannabis, Perceived knowledge, Attitude, University students, Lebanon

Background

The United Nations Office on Drugs and Crime
(UNODC) ranked Lebanon as the world’s third largest
producer and supplier of cannabis resin in 2019 after
Morocco and Afghanistan (World Drug Report 2018).
Cannabis history and social background in Arabic-speak-
ing countries date back to the ninth century when it was
used to treat ear diseases (Fakhry et al. 2021). Cannabis
was later employed by Arabic physicians for a variety of
purposes such as anti-parasitic characteristics, dermato-
logic problems, and rheumatological/ophthalmological
conditions (Lozano 2001). Cannabis was banned in Leba-
non; nevertheless, it was widely grown, covering an esti-
mated 400,000 hectares and centered mostly in the Beqaa
valley, due to its unique geographic location and Medi-
terranean weather. Furthermore, its proximity to the
borders, as well as the ease of access to trafficking routes,
resulted in high-quality cultivation (Fakhry et al. 2021).

A draft law to legalize cannabis was released for par-
liament voting on October 17, 2019. Aside from the
financial benefits of taxing and regulation, the goal of
this law was to lessen the strain on the justice system by
controlling product quality and safety and raising aware-
ness about the negative health effects of cannabis usage
(El-Khoury et al. 2020). Prior to the voting assembly, the
Lebanese Psychiatric Society, which is accredited by the
Lebanese Order of Physicians, issued a statement urging
all involved parties to reconsider the proposed legaliza-
tion of cannabis cultivation for medical purposes, as it
does not guarantee that the local prevalence of canna-
bis use disorders will not rise. Similarly, the Lebanese
National Ethics Committee advised that medical can-
nabis should be limited to situations where benefit has
previously been shown, such as chemotherapy-induced
nausea, HIV-related appetite loss, and multiple sclerosis
spasticity (El-Khoury et al. 2020).

The law was finally passed by the Lebanese Parliament
on April 21, 2020 (Cannabis law and legislation in Leba-
non [https:, , cms.law, en, int, expert-guides, cms-expert-
guide-to-a-legal-roadmap-to-cannabis, lebanon]. n.d.).
However, little was done to address local cannabis con-
sumption because the law only permitted exportation
under official authorization, leaving local medicinal con-
sumption illegal and penalized. Indeed, under Lebanese

law, items containing more than 1% tetrahydrocannabinol
(THC) will remain illegal. More local information on the
cannabis timeline can be found here in Fig. 1 (Cannabis
law and legislation in Lebanon [https:, , cms.law, en, int,
expert-guides, cms-expert-guide-to-a-legal-roadmap-to-
cannabis, lebanon]. n.d.).

Under these circumstances, perceived knowledge
toward and attitude about cannabis use became a great
concern. Various studies underlined the moderating
effect of perceived knowledge and risk perceptions on
substance use, whereas a substance being considered as
risky/dangerous is less likely to be used/abused (Salloum
et al. 2018). This risk perception could be influenced by
accumulated personal perceived knowledge and attitude
on cannabis, hence affecting the decision of cannabis
use in the general population (Park et al. 2020). Indeed,
cannabis education has been shown to have a significant
impact on using cannabis in the future (Okaneku et al.
2015), as seen in the National Survey on Drug use and
health, whereas the states with its highest cannabis risk
education presented a lower percentage of cannabis use
among individuals (Hughes et al. 2016).

According to the Theory of Reasoned Action, attitude
will be used to assess an individual’s beliefs and cognitive
rational behaviors on cannabis use. The desired goal is to
measure the overall attitude (positive vs. negative), which
will drive an individual’s behavioral intentions and, in this
case, the individual’s own behavior in relation to canna-
bis (Prochaska et al. 2002). In case of perceived knowl-
edge, its intended use could be a deciding element in an
individual’s personal decision to use cannabis, thereby
contributing to the rational action pathway. Perceived
knowledge will examine the reasoning elements and
traits that form the foundations of each person’s deci-
sion-making process (Prochaska et al. 2002).

In Lebanon, a recent study in community pharmacists
found that only 51% were found to have good perceived
knowledge of cannabis uses and adverse effects as well as
44.7% were with legalization of cannabis in the country
(Jaffal et al. 2020). In addition, among medical students,
only 32.6% knew the adverse events of cannabis use
(Assaf et al. 2017).

Studies assessing cannabis in any setting in the Arab
and Lebanese region are relatively scarce, with few
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Fig. 1 Cannabis historical timeline in Lebanon
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taking cannabis as the core substance in their study. Pre-
vious findings indicated that cannabis was the most used
substance among high school and university students
(Karam et al. 2010). Other ones indicated a 12.5% con-
sumption rate of cannabis among university students,
with 1 in 5 students likely to report a lifetime use of can-
nabis (Salameh et al. 2015; Ghandour and Donna S: El
Sayed, and Silvia S. Martins. 2012).

To the best of our knowledge, previous studies have
used various questionnaires to assess those variables
but there are no validated scales for assessing perceived
knowledge about and attitude about cannabis use. How-
ever, assessing such elements is critical since greater
perceived knowledge and negative attitude entail bet-
ter protection against cannabis abuse/misuse (Zvonarev
et al. 2019). While this increase could be due to multiple
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reasons such as abolished legal penalty, decrease in prices
and increased availability (various forms of cannabis
products), and increased presence in daily life (social
media, advertisement etc.), the health impact of legali-
zation should be monitored extensively (Zvonarev et al.
2019). The current available literature on the topic in
Lebanon is poor, as perceived knowledge about cannabis
use in the general population is not well established, and
public health policies are practically absent. In face of
future legalization of cannabis use for both medical and
recreational use, where does the public stand on the mat-
ter in terms of perceived knowledge and attitude? Going
down the legalization road should be prepared by studies
of the population mostly at risk: the young adult popula-
tion, as a decriminalized and easier access will possibly
lead to a surge in users and an increased exposure to can-
nabis products. The objectives of this study were to cre-
ate and validate two scales to assess perceived knowledge
towards cannabis use and attitude about cannabis use
and check their psychometric properties in a sample of
Lebanese university students.

Methods

Study design and participants

This is a cross-sectional study involving a sample of Leba-
nese university students aged between 18 and 30 years.
The data collection was carried out during the month of
January 2021. Excluded from this study were adults out-
side this age interval and those not currently enrolled
in any major. The choice of sample is based on cannabis
consumption being prevalent mostly in this age inter-
val (Academies and of Sciences E, Medicine: The health
effects of cannabis and cannabinoids: the current state
of evidence and recommendations for research 2017;
Keethakumar et al. 2021) and on cannabis being the sec-
ond most used substance in Lebanese youth after alcohol
(Salameh et al. 2015).

Procedure

The coronavirus pandemic challenged the proper execu-
tion of the study due to nationwide lockdown, curfews,
required social distancing, universities shutting down,
and moving their presence to social media and online
platforms. In response to this new situation, a Google
Forms link was created. Prior to proceeding with the data
collection, a pilot study consisting of 20 participants was
conducted to assess the duration and technical feasibility
and rephrase misunderstood questions. The data related
to the pilot study was not included in the final database.
Students were exclusively part of one university, recruited
via an email containing a brief description of the study
with the link of the questionnaire. The university in ques-
tion requires its students to have an acceptable university

Page 4 of 12

level of English (reading/writing/speaking) prior to
enrollment.

Minimal sample size calculation

According to Comrey and Lee, a minimum of 10 obser-
vations is needed for each item of a scale intended to
be validated. Since there were 29 items included in
the perceived knowledge scale, a minimum number of
290 participants was deemed necessary. At the end of
the data collection, 415 individuals responded to the
questionnaire.

Questionnaire
The questionnaire was available in English and was
divided into 4 sections:

The first section contained a brief introduction of the
study design, objectives, statement of privacy, and con-
sent request from each participant before proceeding to
the questions in the next section. The student had the
choice to accept or refuse participation in this study.

The second section contained socio-demographic
questions (such as age, gender, marital status), self-
reported evaluation of physical activity index, and mental
health (where the participant is simply asked to self-eval-
uate his/her current mental health status with responses
varying from poor to excellent).

The third section included a yes/no type of questions
related to cannabis use for recreational purposes: “Have
you ever tried cannabis for recreational uses? and “Have
you ever tried cannabis during the ongoing COVID-19
pandemic?”.

Moreover, participants were asked 16 different state-
ments assessing their attitude about recreational use
of cannabis in daily life, with responses varying from
1=strongly agree to 5=strongly disagree. These ques-
tions were adapted from other studies (Swift et al. 2005;
Philpot et al. 2019) and relate mostly to driving under
influence of cannabis, the frequency of cannabis use in
the participant’s surrounding environment, access, and
legal status of cannabis in the participant opinion. The
total score varied between 16 and 80. Greater scores indi-
cated stronger attitude about cannabis use.

The fourth section evaluated the participant’s perceived
knowledge regarding cannabis utilization for medical
purposes. This section first assessed the participant’s pre-
vious experience regarding medicinal cannabis using a
yes/no type of question. Furthermore, a total of 29 ques-
tions evaluated cannabis effect on quality of life, utiliza-
tions in neurological and psychological scenarios, and
assessment of the risks associated with its consumption.
All questions were graded on a 5-point system with state-
ments varying from strongly disagree to strongly agree.
Scores varied between 29 and 145, with greater scores
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indicating greater perceived knowledge of medical can-
nabis applications and risks. The statements and ques-
tions forming this questionnaire were assembled from
various studies assessing cannabis consumption in differ-
ent populations (Swift et al. 2005; Philpot et al. 2019) and
were tailored to the current population. Throughout the
questionnaire, the authors referred to a reverse scoring
system for some items in both scales.

Statistical analysis
No missing data was found since all questions were
required in the Google form. The FACTOR software
was used to conduct the exploratory factor analysis of
the perceived knowledge and attitude scales, using the
Pearson correlation matrix and using the parallel analy-
sis as a procedure for determining the number of factors/
components. The promax rotation was used to extract
items since the latter were highly correlated. The Kaiser—
Meyer—Olkin (KMO) and the Bartlett’s test of spheric-
ity p-value were calculated to ensure model’s adequacy.
Factors with an Eigenvalue over 1 were retained; accord-
ing to Kaiser (1960), there are as many reliable factors
as there are eigenvalues greater than one. The reason-
ing is that an eigenvalue less than one implies that the
scores on the component would have negative reliability
(CILiff 1988; Kaiser 1960). Cronbach’s alpha values were
recorded for reliability of the perceived knowledge and
attitude scales and subscales.

Statistical analysis was performed using the SPSS soft-
ware, version 23. The normality of distribution of the
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perceived knowledge and attitude scores was confirmed
via a calculation of the skewness and kurtosis; values for
asymmetry and kurtosis between—2 and+2 are con-
sidered acceptable in order to prove normal univariate
distribution (George 2011). These conditions consoli-
date the assumptions of normality in samples larger than
300 (Mishra et al. 2019). Accordingly, the Student ¢-test
was used to check for an association between perceived
knowledge and attitude scores and dichotomous vari-
ables (i.e., gender). Pearson correlation test was used to
correlate two continuous variables. Significance was set
at p<0.05.

Results

Sociodemographic and other characteristics

The characteristics of the participants are displayed
in Table 1. The mean age was 20.96+2.67 years, with
58.8% females. The mean perceived knowledge score was
71.49 4+ 8.44 (median="73) and that of the attitude score
49.42 1+ 3.87 (median =50).

Exploratory factor analysis (EFA) of the perceived
knowledge about cannabis use scale items

The factor analysis was run over the total sample. All
items concerning perceived knowledge about canna-
bis use could be extracted from the list except for item
“How helpful do you think medical cannabis is for Mem-
ory problems” that showed a low communality (<0.3).
Items converged over a solution of four factors that had
an Eigenvalue over 1, explaining a total of 64% of the

Table 1 Sociodemographic and cannabis use characteristics of 415 Lebanese university students

Variable N (%)
Gender
Male 171 (41.2%)
Female 244 (58.8%)
Employment status
No 298 (71.8%)
Yes (part-time or full-time) 117 (28.2%)
Previously tried cannabis
for recreational purposes (yes) 133 (32.0%)
for medicinal purposes (yes) 31 (7.5%)
For both recreational and medicinal purposes (yes) 28 (6.7%)
Mean (SD)
Age (in years) 20.96 (2.67)

Perceived knowledge about cannabis use scale score
Attitudes about cannabis use scale score

58.11 (14.57) (range 29-88)
4552 (6.35) (range 21-63)

Perceived knowledge is the participant accumulated information on cannabis use and its effects. Attitude is the individual’s thoughts and opinion on cannabis
recreational and medical use. Both metrics were obtained from the respective scales created

Perceived knowledge about cannabis use scale score [min: 29, max: 145]

Attitudes about cannabis use scale score [min: 16, max: 80]
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Table 3 Factor analysis of the attitude about cannabis use items using a promax rotation

Factor 2 =Positive
attitude about
cannabis use

Factor 1 =Negative
attitudes about
cannabis use

h2 communality

1. People have a good time when they use cannabis

2. Cannabis is a dangerous drug when used for non-medical conditions®
3. Cannabis use is a problem in our community?

4. You would be concerned if a friend or family is using cannabis®

5.You would use cannabis if a friend offered it to you

6.You would use cannabis if someone you do not know offered to you at a
party

7. Using cannabis once a month is not dangerous

8. Most people who use cannabis will go on to use more dangerous drugs®

9. The benefits of using cannabis outweigh the harms and risks associated
with its use

10. Using cannabis can lead people to become socially isolated?
11. It should be legal for people over the age of 18 to use cannabis

12. Many people who might use cannabis might be deterred by the pos-
sibility of getting a criminal conviction®

13.The sale of small amount of cannabis from one adult person to another
should be considered a criminal offense?

14. It should not be illegal for a person to give another a small amount of
cannabis

Percentage of variance explained
Cronbach'’s alpha

0.507 0499
0.841 0.751
0.804 0.653
0.671 0481
0.757 0.738
0.945 0613
0.497 0.706
0.864 0.717
0.636 0.383
0.741 0.506
0.547 0.642
0.698 0.373
0.797 0.634
0.615 0.448
359 22.3
0.933 0.888

? Items have reversed scoring. Items (people under 18 years old should not be using cannabis) and (driving a car while under the influence of cannabis should be a

criminal offense) were removed because of low communality (<0.3)

variance (factor 1= perceived knowledge about cannabis
quality of life improvement; factor 2= perceived knowl-
edge about cannabis psychiatric use; factor 3= perceived
knowledge about cannabis risks; factor 4=perceived
knowledge about cannabis neurological use). The KMO
value was 0.915, with a significant Bartlett’s test of sphe-
ricity (p<0.001). A good Cronbach’s alpha value was
found for the total scale (¢ =0.78) (Table 2).

Exploratory factor analysis (EFA) of the attitude

about cannabis use scale’s items

The factor analysis was run over the total sample. All
items concerning attitude about cannabis use could be
extracted from the list except for items (people under
18 years old should not be using cannabis) and (driving
a car while under the influence of cannabis should be a
criminal offense) that showed a low communality (<0.3).
Items converged over a solution of two factors, explaining
a total of 58.2% of the variance (factor 1=negative atti-
tudes about cannabis use; factor 2 =positive attitude for
cannabis use). The KMO value was 0.915, with a signifi-
cant Bartlett’s test of sphericity (p <0.001). A good Cron-
bach’s alpha value was found for the total scale (¢ =0.73)
(Table 3).

Bivariate analysis

The bivariate analysis of categorical and continuous
variables associated with the perceived knowledge and
attitude about cannabis use scores are summarized
in Tables 4 and 5. The results showed that greater per-
ceived knowledge was found in male participants and in
those who have tried cannabis for recreational purposes.
Greater perceived knowledge was also associated with
stronger attitude about cannabis use and older age. Fur-
thermore, a greater mean attitude about cannabis use
was significantly found in male participants and in those
who have tried cannabis for recreational or medicinal
purposes.

Discussion

Scales’ factorial validity

The factor analysis of the perceived knowledge about
cannabis use items resulted in 4 factors (Table 2), and the
analysis of the attitude about cannabis use items resulted
in 2 factors (Table 3). These two scales, on another hand,
showed good Cronbach’s alpha values. The internal con-
sistency is considered acceptable above the commonly
suggested threshold of 0.70 (Furr 2021; Hair et al. 2011).
These scales may be completed in 5-7 min; the questions
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Table 4 Bivariate analysis of categorical factors associated with the perceived knowledge and attitude scores
Variable Perceived knowledge about cannabis (SD) Attitude about
cannabis use
(SD)
Gender
Male (N=171) 69.94 (8.00) 42.88 (5.06)
Female (N =244) 67.82(8.73) 41.60 (4.46)
P 0.012 0.007
Effect size 0.253 0.268
Employment status
No (N=298) 68.27 (8.53) 42.22 (4.64)
Yes (N=117) 69.77 (8.32) 41.89 (5.04)
P 0.106 0.526
Effect size 0.178 0.068
Tried cannabis for recreational purposes
No (N=282) 67.69 (8.98) 4163 (4.71)
Yes (N=133) 70.81 (6.90) 43.17 (4.68)
P <0.001 0.002
Effect size 0.389 0.328
Tried cannabis for medicinal purposes
No (N=384) 68.57 (8.71) 4199 (4.71)
Yes (N=31) 70.34 (4.74) 43.84 (4.97)
P 0.07 0.037
Effect size 0.253 0.382

Numbers in bold indicate significant p-values; Student t test was used to compare 2 means. Effect size refers to Cohen’s d value

are simple to comprehend, making them useful tools for
future research.

Correlates of perceived knowledge about and attitude
about cannabis use

In this study, greater perceived knowledge and stronger
attitudes about cannabis were found in male participants
compared to women. A previous study showed that male
reported greater cannabis use over time (Hemsing and
Greaves 2020). To the best of our knowledge, no previous
research has looked at the relationship between gender
and cannabis perceived knowledge about and attitudes
about cannabis. Many possibilities can explain this find-
ing. This can be explained by the fact that men use can-
nabis more frequently than women (Carliner et al. 2017),
and they have greater perceived knowledge about this
substance. Furthermore, when males use the substance
more frequently, they are more likely to be subject to
withdrawal symptoms, commonly seen among users of
the substance (Bahji et al. 2020). As a result, their atti-
tude towards cannabis use might become more negative.
In addition, men are more likely to initiate cannabis use
at younger age than women (Pope et al. 2003). Another
possible explanation for the existing sex differences in
cannabis use may reflect women’s increased perceptions
of risks associated with regular use (Cuttler et al. 2016).

However, future research on biological and psychosocial
mechanisms underlying cannabis-related sex differences
are needed to better understand this association.

Greater perceived knowledge was also associated with
a stronger attitude about cannabis use. Our results are
consistent with previous findings correlating greater
knowledge to better attitude about cannabis in athletes
(Zeiger et al. 2020a). We also found that having tried can-
nabis for recreational or medicinal purposes was signifi-
cantly associated with greater perceived knowledge. This
can be explained by the Knowledge-Attitude-Behavior

Table 5 Bivariate analysis of continuous factors associated with
the perceived knowledge and attitude against cannabis use
scores

Variable Perceived knowledge  Attitude
about cannabis about

cannabis
use

Perceived knowledge 1

Attitude against cannabis use r=0.189; p<0.001 1

Age r=0.105; p=0.033 r=0014;
p=0.781

Numbers in bold indicate significant p-values; Pearson’s correlation test was
used to correlate two continuous variables
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model, which postulates the temporal ordering, as fol-
lows: “As knowledge accumulates in a health behavior
domain, changes in attitude are initiated. Over some
period of time, changes in attitude accumulate, result-
ing in behavioral change” (Baranowski et al. 2003). In
terms of cannabis use, the triad of knowledge, attitudes,
and behavior has not been widely explored, although
past studies examining cannabis use in adolescents have
followed a harms-avoidance approach (Asbridge et al.
2014). Adolescent drug knowledge, pro-drug attitudes,
and adolescent drug use were all assessed in research
on parenting methods. Both drug knowledge and drug
use were predicted by pro-drug attitudes (Zeiger et al.
2020b). Another study among adolescents found that
drug use education influenced substance use attitudes,
resulting in lower cigarette and cannabis use. However,
the growing acceptance of cannabis use among the gen-
eral public in the USA is leading to increased use, sug-
gesting a review of the knowledge-attitudes-behavior
paradigm (Zeiger et al. 2020b). It is noteworthy to draw
the attention to one important issue: we cannot sepa-
rate/differentiate attitude against cannabis use from atti-
tude towards cannabis use since some people might be
against cannabis use for recreational purposes, but they
lean towards cannabis use for medicinal purposes. Future
studies are needed to differentiate both types of attitudes.

On another hand, we found that a greater mean atti-
tude about cannabis use in those who have tried can-
nabis for medicinal purpose. This result aligns with the
fact that medical cannabis has gotten a lot of attention
due to its possible beneficial effects on chronic pain, nau-
sea, fibromyalgia, inflammatory bowel disease, and other
difficult-to-treat conditions (Zeiger et al. 2020c). Par-
ticipants in a previous study overestimated the medici-
nal efficacy of cannabis, while underestimating the risks
(Kruger et al. 2020). Although there is a lack of evidence
on its therapeutic benefits, there is also lack of perceived
knowledge about its negative health consequences. There
is substantial evidence that cannabis has negative effects
in many contexts such as on the respiratory (Tetrault
et al. 2007; Moore et al. 2005; Pletcher et al. 2012) (espe-
cially inhaled cannabis (Loflin and Earleywine MJCjort-
CRcdltrR, 2015)), as well as the reproductive (Kolodny
et al. 1974; Maccarrone et al. 2021; Hsiao 2018), gastroin-
testinal (Sullivan 2010; Naftali et al. 2014; Gotfried et al.
2020), and immunologic (Svrakic et al. 2012; Friedman
et al. 2003) systems.

Limitations

The data’s cross-sectional nature limits the ability to
make causal conclusions and the use of a self-adminis-
tered questionnaire containing some unfamiliar terms
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poses a risk for information bias. Besides, an under/over-
estimation and the misunderstanding of a question could
be experienced by a participant, leading to an informa-
tion bias. There is also a risk for selection bias, given the
sample was recruited from a single university, with a
female predominance. A residual confounding bias might
be present since not all factors known to influence per-
ceived knowledge and attitude about cannabis use were
considered in this paper. Further studies are needed in
order to validate it among the general population and
assess more psychometric properties of these scales.

Conclusion

This study was able to create and validate two scales to
assess perceived knowledge about and attitude about
cannabis use in Lebanese university students. The pri-
mary results showed acceptable psychometric properties.
We hope these scales will be useful in future epidemio-
logical studies.
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