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ABSTRACT
The use of illicit drug represents a growing danger to social, physical, emotional and job and
institutional related problems affecting the well-being of Ivorian youth today. The purpose of this
study was to investigated and evaluated the existing knowledge of illegal types of drug usage among
youth groups and its associated behavioral disorders and effects in Grand-Bassam district (Côte
d'Ivoire). Urine samples were collected from each participant, amongst targeted youth populations for
analysis, participants (n=442), age (≥14 years), both genders were randomly selected. Basic
information, economic status, and drug usage history were collected using structured questionnaires.
Data were analyzed using Python and GraphPad (Prism 8.4.2). Our results finding show that people
age 20-35 years with highest illicit drug consumption (57.7%), tetrahydrocannabinol (THC) was the
most consumed illicit product, followed by benzodiazepines (BZO) with 92.09% and 24.05%,
respectively. The common effects associated with THC use include hallucination, while use of
morphine seems to be on steady increase with aggressiveness disorder observed among its users who
come more than one illicit drug combinations.
© 2021 International Formulae Group. All rights reserved.
Keywords: Behavioral disorders, illegal substances, drug consumption, health risks, mental health, drug-related
harms.

INTRODUCTION
Illicit drug consumption is a significant
burden of global mortality worldwide (Ezzati
et al., 2002). According to a WHO survey, one
of the leading causes of youth deaths is drug
© 2021 International Formulae Group. All rights reserved.
DOI : https://dx.doi.org/10.4314/ijbcs.v15i2.3

addiction. In the United States, Eaton et al.
(2006) reported that more than 70% of deaths
among people aged 10 to 24 years are
homicides and suicides, attributable to
accidents (Windle et al., 2008) which may be
8784-IJBCS
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related to illicit drug use. At the global level, a
study by Jeringan et al. (2001) estimated that
more than 5% of deaths among adolescents and
young people aged 15 to 29 were due to alcohol
abuse. A health study conducted by Darke et al.
(2006) concluded that alcohol-attributable
mortality would be estimated at 3%, with
significant differences depending on age
variations, with 20-34 being the most highly
impacted age group. Darke et al. (2006) in a
study showed that illicit drug use in Western
societies was widespread among adolescents,
especially the male gender. Moreover, in
several countries worldwide, the phenomenon
of gender consumption is seen in the youngest
cohorts, as the latter cohorts represent higher
levels of illicit drug use (Degenhardt et al.,
2008).
More than 750.000 people have died
from an illicit drug overdose in the United
States from 2017 to 2018, according to Wilson
et al. (2020). During adolescence, the brain's
neurophysiology and learning and exploitation
period develops (Berk, 2006). This study was
supported by Lanctot et al. (2003), who showed
that illegal acts, behavioral disorders and
reprehensible demeanors increased during
adolescence. Generally, the risk of initiation
into the consumption of illicit substances is
concentrated in the middle and late teens
(Fineberg et al., 2013). In the quest for freedom
and independence, many young people are
engaged in illicit drug usage. Increasingly,
West African countries have been severely
affected by using illicit drug trafficking in the
previous years. The variety and scale of these
criminal activities seriously threaten any
efforts to stabilize the political and social
establishments in the region. Nowadays, in a
phase of anxiety, African countries opt to
respond to this continent's illicit drug traffic
problem, apparently concentrated mainly in
West Africa (Kavanagh et al., 2013). Given the
increase in the consumption of illicit
substances among certain people and the
effects therefrom, Côte d'Ivoire is experiencing

an extraordinary development of illicit drug
problems, which exacerbates the level of
insecurity and instability in an already troubled
country. The military-political crisis crosses
over ten years, and the rate of low literacy and
lack of awareness of this social group has
increased the proportion of the illicit drug in
Cote d'Ivoire. Some observations report that
young people are among these consumers
(Ouattara et al., 2018). There is a real problem
that not only involves parents but also requires
the contribution of all. Thus, the present study
seeks to investigative the extent of information
available to the target population and indeed
the general public on the impact of illicit
substance abuse on the overall peace and
stability of society; assess the level of
knowledge of relevant regulatory government
agencies of these adverse effects and ipso facto,
stem the tide of abuse and finally, to identify
the age group and drug class most commonly
abused as well as influencing factors with the
view of ensuring most effective control
regimes and interventions in the future.
MATERIALS AND METHODS
Study population
Participants aged between 14 years and
above from Grand-Bassam district, located in
the southern region of Côte d'Ivoire. The
participants were divided into three main
categories, whose age ranges from [14-19],
[20-35], and [> 35] years old based on the
previous
epidemiological
research
questionnaire by Ouattara et. (2018). During
six months (02-10-2016 to 31-03-2017) of the
survey, 442 participants were selected to
participate in this illicit drug consumption
quest in the << Centre Régional de Formation
à la Lutte Contre la Drogue (CRFLD) >> health
organization, located in Grand-Bassam (Côte
d'Ivoire). Among these participants, 89.6%
were male. 6.52% of females and 93.47% of
men consumed at least one substance, while
9.27% of the participants were non-consumers.
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N. OUATTARA et al. / Int. J. Biol. Chem. Sci. 15(2): 399-412, 2021

sample of fresh urine from the individual to be
tested. The urine was then put in a sterile pot,
and insert the strips into the container. About 5
minutes later, the strip is then removed from the
sterilizing pot, and immediately we subject the
results for observation. Negative result means
the band shows two red lines, and it is
concluded that the patient did not use any
substances. In the same way, positive result
indicates a single red line, and finally, when it
does not appear a red line, the test is invalid and
must be repeated or discarded. The protective
box allows the result to be read.
Quantitative testing
Quantitative testing was performed to
assess the amount of drugs in a participant's
body. Using the chain of Enzyme-Linked
Immunosorbent Assay (ELISA) test, this
technique is an immuno-enzymatic detection
technique that allows visualizing an antigenantibody reaction; it was carried out through a
colour reaction produced by the action on a
substrate of an enzyme probably fixed to the
antibody. The test procedure consists of four
main steps: the fixation of the antigen, the
fixation of the antibody to be dosed, the
fixation of the detection antibody and finally,
the revelation stage that allows the specific
substrate to be incubated to the enzyme and
induce a blue coloration (concentration of
antibodies)

Technical material
The technical material is essentially
composed of consultation documents of the
CRFLD, a precise and straightforward
questionnaire and a computer for recording the
data.
Analytical material
The urine samples were collected from
all participants using a sterilized urine
container and reagents for different types of
drugs, test tubes, and absorbent paper used to
collect washing fluids and stored at 40C for
<24hours. The laboratory analytical equipment
for identifying substances was essentially
composed of tips of the analyzers equipment
and strips, including a scale for weight gain in
the CRFLD,' ELISA quality', microtitre plates
with flat-bottomed wells, equipment used in
the ELISA chain. A sterilized urine container is
used to collect the patient's urine, including
reagents for different types of drugs, test tubes,
and absorbent paper to collect washing fluids.
Screening of drugs
To carry out this study, a survey was
conducted in the above-mentioned health
organization (CRFLD) to determine the rate of
substance
consumers.
Subsequently,
participants who meet specific criteria defining
drug addict by multi-drug urine test (10 in 1)
were considered for this study. The testing
initially consisted of taking the subject's weight
at the CRFLD, followed by a preliminary
health check. The screening was done to
determine the quality and quantity of
substances consumed by an individual.
Qualitative method
Multi-drug urine test (10 in 1) allows
urinary screening, which can simultaneously
detect the type of medication the individual has
accumulated in his body over a period of time
was used to produce by (NarcoCheck, France).
It is made up of a plastic case, using strips at
the extreme, and each strip depicts a specific
substance. This test is done by immersion in a

Data collection
Data used in the analysis were collected
from participants from local health
organization (CRFLD). The variance included
weight, sex, age group, test results, and effects
in each subgroup category. The data collected
during this survey were preprocessed in
Microsoft Excel (version 2016); afterward, the
data analysis and visualization were done using
Python software and GraphPad (Prism 8.4.2).
Data analysis
Participants who consumed a single
type of illicit drug (mono-consumers) were
401
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compared with those who consumed more than
one type of illicit drugs in each subgroup. On
the other hand, their respective effects were
also further compared. Thus, the possible
differences between the constituted subgroups
(example: Male-Female) were compared. The
main statistical tests used were based on oneway ANOVA and One-sample t-test. And the
Statistical significance was determined as
P<0.05 for all statistical procedures.

Distribution by sex
At the CRFLD, the studies concerned
442 participants ranging in age from 14 to 35
and above. They were further interrogated if
they have knowledge about illicit drugs. All
participants were screened before any illicit
drugs test, and the results showed that 27.14%
(k=120) were healthy. However, the tests
revealed that 7.01% (k=31) have some
sicknesses that are not linked to any illicit drug
disease. Significant correlations (p<0.05) were
noted between male and female; male (0.6583
with p=0.0009) are more significant than
female (0.4130 with p=0.1254) (Figure 1).
Among these participants whom came to the
CRFLD, the proportion of male is 89.59% and
10.40% female. The male percentage is much
higher than the females (Table 1).

Ethical consideration
This study was approved by the ethical
department of Felix Houphouet Boigny
University of Cote d' Ivoire (Abidjan) and
written consents from all the participants.
RESULTS
In this study, a total of participants
(K=442) was identified who met the criteria for
potential inclusion. Specimens were excluded
for patients with a disease no relative to illicit
drugs and less than 14 years. The participants
were categorized into different groups, aged
from 14 to 35 years and above. Majority of
participants were among the [20-35] years
(55.65%) (k=246), followed by a lesser aged
group [14-19] years (37.78%) (k=167) and
later followed by [> 35] years old (6.56%)
(k=29). Specimens with abnormal specimen
validity testing and negative drug results
(34.16%) (k=151) were also excluded, leaving
a final analytic cohort, k=291 (65.83%).
The statistical analysis of table 1 shows
that, in general, among the surveyed people,
396 were males and 46 females. It was
observed that amid the male gender, 272 people
were declared positive, and 124 declared
negative, while 19 females were declared
positive, and 27 had not used any illicit drugs.
Indeed, the inter-sex comparison indicates that
out of 396 male presents, 272 (61.54%) have
used illicit drugs, whereas, among the 46
females, 19 (4.30%) have used an illicit drug.

Distribution by age group
The results of illicit drug use among
these age groups mainly [14-19], [20-35], and
35 above years old are as follows:
Out of the 167 participants aged from 14
to less than 20, 69 (45.69%) have ever
consumed illicit drugs. Furthermore, we
compare these results with those obtained for
people aged [20-35] with a total of 168
(57.73%) consumers out of 246 individuals
(Table 2). Also, a significant correlation was
reported at p<0.05 between different age
groups [14-19] (0.3367 with p=0.0394), [2035] (0.5773 with p=0.0076) and [>35] (0.0859
with p=0.0769). This study shows that [20-35]
(p=0.0076) are more significant than [14-19]
(p=0.0394). In another development, the age
group [>35] (p=0.0769) were non-significant.
The results are presented in Figure 2.
Distribution by illicit drug consumption
Figure 3 shows that among monoconsumers (mono-cons), the most consumed
illicit drug is Tetramethyl cannabinoid (THC)
(k = 68) in the three age categories. The study
also indicates that THC consumption is
402
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dominated by the age between 20-35 years
(23%). In addition to THC, Benzodiazepines
(BZO) is the second most used illicit drug (k =
4) and is also dominated by the age group
between 20-35 years (1.37%). Finally, we
found that the Phencyclidine (PCP) represents
the least consumed illicit drug (k = 1), i.e.,
0.34%, with the consumer being in the age
group of 14-19 years.
Besides the mono-consumers, the
analysis of the consumption of various illicit
products indicated that some participants had
combined two or more substances (drug
abuse). For those who combined two
substances, the investigation showed that the
most commonly combined illicit drugs were
THC and BZO (THC-BZO) in all the
investigated three age groups (Figure 4). This
study also demonstrated that the age between
20-35 years was the most affected by the use of
THC-BZO (k = 30), followed by THCMorphine (MOR) (k = 29), MOR-BZO (k = 7),
and THC- Cocaine (COC) (k =5). In the same
line of analysis, when considering the people
who combined more than two illicit substances
(THC-COC) and MOR (THC-COC-MOR)
were the most combined products with 13.40%
(k = 39) of the poly-consumers. The more
striking observation was that the age range
between 20-35 years represented the quasitotality (k = 36) of this combination's
consumers. Moreover, the association of THC,
COC, MOR, and BZO (THC-COC-MORBZO) comes in the second position as the most
combined illicit drugs (k = 19). The age range
between 20-35 years was always the most
affected
(Figure
4).
Though
other
combinations were observed, such as THC,
BZO, and MOR (THC-BZO-MOR), their use
was less among the investigated people (k = 6).

Correlation between illicit drugs and their
effects
In the CRFLD, the surveyed people
have whether used only one type of illicit drug
(cocaine or heroin, cannabis, etc.), while others
have consumed multiple illicit substances
depending on their availability or the
circumstances. In this study, the participants
who have consumed one type of illicit drug are
characterized as mono-consumers, while those
who used more than two substances are called
poly-consumers. Comparing the two types of
consumers, it can be seen that, on the 291
registered consumers out of all the investigated
people, i.e., 65.83%, 149 (51.20%) are monoconsumers, and the others 142 (48.79%) were
poly-consumers. Since illicit drugs were often
associated with certain behavioral disorders,
we found it necessary to evaluate the relation
between the consumed substances and their
effects (Figure 5).
Indeed, the analysis of patient behaviors
shows a set of anomalies that occur alone or in
combination. These behavioral disorders were
mainly hallucinations (Hall), agitation (Agit),
aggressiveness (Aggress), and delirium (Del).
Thus, the results present 180 cases of
hallucinations (i.e., 61.85%) among the
consumers, 28 cases of agitation (5.50%), 23
cases of aggression (5.15%), and 2 cases of
delirium (0.69%) concerning the anomalies
that occur alone (Figure 5). Combined
behavioral disorders were also observed and
concern 10 cases of hallucination and agitation
(Hall-Agit) (3.44%), 10 cases of hallucination
and aggression (3.44%), and 4 cases of
agitation and aggression (1.37%). The details
mentioned above show that the behavioral
disorders were due to the use of some type of
illicit drugs.
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Figure 1: Illicit drug consumption by sex group.
Considered very significant if p <0.001 (***) and (ns): non-significant. male (p=0.0009), female (p=0.1254); P < 0.001 (***)
indicating there are means significant different between 2 sex groups. Male are very significant than female.

Table 1: General population surveyed in CRFLD.
Overall (K=442)
Cons
Non-Cons
k
291

Males (K=396)
Cons
Non-cons

Females (K=46)
Cons
Non-Cons

%

k

%

k

%

k

%

k

%

k

%

65.83

251

34.16

272

93.47

124

4.26

19

6.52

27

9.27

Cons: Consumers; Non-Cons: Non-Consumers; CRFLD: Centre Régional de Formation à la Lutte Contre la Drogue (health
organization).

Table 2: Prevalence of self-reported past six months use of the illicit drug: Level of information,
age group, sex, and drug name of consumers.

Characteristics
k

% of respondents report used
(6 months)
proportion (%)
P value

Age group cons (yrs)
0.0394*

[14-19]
Mono-cons

65

22.33

Poly-cons

33

11.34
0.0076**

[20-35]
Mono-cons

72

24.74

Poly-cons

96

32.98
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0.0769(ns)

[> 35]
Mono-cons

12

4.12

Poly-cons

13

4.46

Sex
0.0009***

Males
Mono-cons

137

91.94

Poly-cons

135

95.07
0.1254(ns)

Females
Mon-cons

12

8.05

Poly-cons

7

4.92

METH

7

2.02

0.0198*

BZO

70

24.05

0.0198*

THC

268

92.09

0.0140*

MOR

102

35.05

0.0551(ns)

AMP

1

0.34

0.4226(ns)

COC

69

23.71

0.0166*

PCP

2

0.69

0.1835(ns)

Illicit drug name

Values are considered low significant if 0.01 ≤ p <0.05 (*), significant if 0.001 ≤ p <0.01 (**), very significant if p <0.001
(***) and (ns): non-significant.
mono-cons proportion: 51.20%, poly-cons proportion: 48.79%. male proportion: 93.47%, female proportion: 6.52%
mono-cons: mono-consumers; poly-cons: poly-consumers; METH: Methamphetamine, BZO: Benzodiazepines; PCP:
Phencyclidine; THC: Tetramethyl cannabinoid or marijuana; MOR: Morphine; AMP: Amphetamine; COC: Cocaine.

Figure 2: Distribution of illicit drug consumption by age group.
Considered low significant if 0.01 ≤ p <0.05 (*), significant if 0.001 ≤ p <0.01 (**), and (ns): non-significant. Among the
different age group, P value [14-19]: (*); P value [20-35] :(**), P value [> 35]: (ns); P < 0.05 (**) indicating there are means
significant different between 3 age groups.
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Figure 3: Mono-consumers and illicit drug types in a different age category.

Figure 4: Poly-consumers and illicit drug types in a different age category.
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Figure 5: Correlation between the used illicit drugs and their effects. The scale of graduation of colors
rang from light to dark, i.e. from less consumed to more consumed.

DISCUSSION
This study, the results indicate that
general illicit drug consumption was 65.84%,

showed that females consumed less than males,

and the proportion of the male consumption
was 93.47%, which was more than that of

behavioral effects and disorders, this study
found that hallucination (61.85%), the most

female (6.52%). This result falls in line with

common effect observed among the mono-

those of previous studies showing that the
prevalence of illicit drug use was significantly

consumers. It is mostly induced by the
utilization of tetrahydrocannabinol (THC),

(P<0.05) in the male. All the results evidenced
that male consume more illicit drug substances

known as cannabis, that the consumption
seems to increase among the participants age

than the Females. Prior investigations of the
use of illicit drugs in Abidjan carried out by

between 20 to 35 years.
Moreover, the hallucination is provoked

Ouattara

an

by the combination of tetrahydrocannabinol

epidemiological survey of illicit substances

and benzodiazepines (THC-BZO) with 8.59%

et

al.

(2018)

based

on

which implies that our results are consistent.
By correlating the use of illicit drugs and the
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and tetrahydrocannabinol and morphine (THC-

et al., 2018). Stress, job loss, loneliness, and

MOR) with 4.12%. In contrast, agitation,
aggressiveness, and delirium behavioral effects

melancholy can increase the overuse of illicit
drugs and relapses of illicit drug abuse (Li et

and disorders are more associated with the poly

al., 2008). However, previous studies by

consumer. In fact, the agitation is mainly
related to the consumption of THC-COC-

researchers (Chatterji et al., 2006; Duarte et al.,
2006) suggest that illicit drugs create

MOR, while the presence of hallucination and
agitation is principally due to the utilization of

unemployment among the young people. The
same results have been described by Van de

THC-MOR and THC-COC-MOR-BZO. The
aggressiveness combined with hallucination

Bree et al. (2009), as well as the works of
McCaggrey et al. (2010) and Clark et al.

and agitation are induced by the combination

(2015). The illicit drugs have adverse effects on

of several illicit products (THC-COC-MORBZO). Concerning the delirium effect, it was

the individual's mental and physical health of
those who consume them (Van et al., 2012; Van

caused principally by the use of THC-COCMOR (Figure 5). These results are similar to

et al., 2013), according to our study, some
young people or others were engaged in

those of Lanctot et al. (2003) and are moreover
consistent with trends reported by Braithwaite

unpleasant practices such as illicit drug use.
Indeed, different illicit drugs are prized by

et al. (2013). Significant and diversified

these young people, many of whom are hardly

consumption of illicit psychotropic drugs
would increase the likelihood of violence.

teenagers. These young people can obtain
narcotics from black markets in their respective

Indeed, in 2004, Statistical study of young
Canadian reveals that one of the biggest

area or from big cities at a lower cost or even
between 100 and 500 fr CFA in Côte d'Ivoire

challenges for young people who use several
illegal drugs is their aggressive behavior or

and US Dollars equivalent of 0.17 to 0.85 for
certain drugs. This is the case of THC

other marginal behaviors (Hotton et al., 2004).

considered as the most benign of illicit drugs

This same source reports on that criminological
studies have confirmed, several occasions, the

by excellence because of its easiness to get and
low price. This illicit substance can cause

existence of a correlation between addictive
forms and crimes (Ezzati et al., 2002).

neurological disorders in the brain, such as
dependence. Like the THC, PCP, which are

Furthermore, Ezzati et al. (2002) study a
distinction between results that vary by illicit

also easy to access at low cost, has several side
effects such as weight loss, difficulties with

drug type, individual characteristics, socio-

speech and learning, loss of coordination,

demographic structure, economic status, and
other environmental influences.

memory, cognition issues and severe heart
complications (Morentin et al., 2019).

Similarly, Boudreault et al. reported that
young men are likely to be sensitive to illicit

Afterward, it can also lead to suicide for the
user in the long term, amnesia, and other

drugs' adverse effects (Boudreault-Bouchard et
al., 2013). They would have more difficulty in

seizures. Besides the THC, benzodiazepines
appeared as the second most used illicit drug

controlling the intensity of sensations received

among the surveyed people. BZO is considered

by illicit drug-induced changes. Additionally,
the consumption of illegal substances among

brain nerve agents, minor tranquilizers and
affects the user in the short term with side

school children harms school results (Ouattara

effects such as impaired cognition, lethargy,
408
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depression, impaired vision, impaired motor

(Côte d'Ivoire). Our finding report that THC

function, tremors, and nausea and abdominal
pain. Long-term use of BZO can cause brain

was the most commonly abused drugs. The
correlation between illicit substances and

damage and withdrawal symptoms, including

behavioral

body pain, muscle stiffness, sleep disturbances,
anxiety, seizures, irritability, and memory

hallucinations are the most common effects
accompanying the use of illicit drugs among

problems. According to the National Institute
on Drug Abuse in 2013-2017 in the United

young people, and it is mostly induced by the
consumption of tetrahydrocannabinol. We

States (Scholl et al., 2018), it was reported that
many deaths were due to benzodiazepine

furthermore, our finding suggests that although
with a low consumption rate, the use of

overdoses and others opioid (Wilson et al.,

morphine

2020). In our investigation, we found that most
people claimed to have started with

aggressiveness, and while combining with
other products such as tetrahydrocannabinol,

amphetamines, then pursue the use of cannabis.
Always looking for a thrill, illicit drug addicts

cannabis induce some cases of delirium. The
effects of illicit drugs harm the individual's

will touch other illicit substances such as
opiates, heroin, and cocaine.

systems both physically and psychologically
and ruin his personal and family life.

disorders

is

highly

indicates

associated

that

with

Furthermore, we discovered another
frequently used form of the illegal product
among the secondary school student in Côte
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