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Abstract 
Adolescence is a period of pivotal change in brain development. It accompa-
nied by profound cognitive-behavioral, somatic and psychic changes with in-
creased vulnerability to risk taking. This work explores the current state of 
consumption of the main psychoactive substances (PAS), (tobacco, cannabis, 
alcohol) among schoolchildren, their interrelationships and the possible links 
with psychological suffering of anxious or depressive type. The study is a de-
scriptive and analytical transversal type, carried out by a self-questionnaire 
and two neuropsychological tests evaluating depressive symptomatology: 
Adolescent Depression Rating Scale (ADRS) patient version in 10 items, and 
The Hospital Anxiety and Depression Scale (HADS), among 714 high school 
students aged 15 to 21 years, in Kenitra, Morocco. The results show that the 
population of adolescents who use psychoactive substances appears to be 
more depressed and more anxious than non-users. The prevalence of regular 
consumption of the three psychoactive substances is significant between girls 
and boys (p < 0.000), and shows that for: tobacco is 16.38% (14.52% girls, 
85.47% boys); cannabis is 6.72% (1.7% girls, 95.83% boys); and alcohol is 
5.88% (2.56% girls, 92.86% boys). These results encourage an emphasis on the 
school’s role in early detection of adolescent-specific pathologies such as an-
xiety and depression. As well as the development of strategy of prevention of 
consumption of the PAS, and the care of the pupils presenting anxious or de-
pressive symptomatology. In addition, further longitudinal studies would be 
needed to establish causal links among anxiety, depression, and PAS use. 
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1. Introduction 

Adolescence is a period of pivotal change in brain development. It accompanied 
by profound cognitive-behavioral, somatic and psychic changes with increased 
vulnerability to risk taking. Otherwise, according to studies conducted in the 
United States and Australia, depressive disorders affect between 11% and 48% of 
adolescents with a disorder related to the use of a psychoactive substance and 
anxiety disorders affect between 7% and 40% [1] [2] [3] [4]. Depression in ado-
lescence is associated with several factors such as absenteeism and school failure, 
risky sexual behaviors, relationship difficulties and substance abuse [5]. In fact, 
depression remains an important risk factor for nicotine addiction [6], tobacco, 
alcohol and cannabis are the substances most commonly consumed by adoles-
cents [7] [8] [9] [10]. Moreover, adolescence is considered a risk period for the 
consumption of psychoactive substances [11]. Thus, the latest Mediterranean 
School Survey Project on Alcohol and Other Drugs (MEDSPA) report (2014) 
[12] indicates that the prevalence of the use of different psychoactive substances 
among Moroccan adolescents aged 15 to 17 is as follows: Tobacco 17%, Alcohol 
9%, Haschich 9%.  

Several studies in Morocco have focused on assessing the prevalence of psy-
choactive substance use in different populations of school-aged adolescents and 
studying its relation to socio-economic and cultural characteristics [12] [13] [14] 
[15] [16]. But rare are those who have addressed the possible links between this 
problematic use of these PAS and some specific pathologies to adolescents such 
as depression, anxiety. In order to provide elements to remedy this lack of data, 
this work explores the current state of consumption of the main psychoactive 
substances (PAS), (tobacco, cannabis, alcohol) among schoolchildren, their in-
terrelationships and the possible links with psychological suffering of anxious or 
depressive type. 

2. Method 

The study is a descriptive and analytical transversal type. It was built in the Ke-
nitra city, Morocco, covering an area of 76 km2, it is the fourth industrial city of 
the country, in the North West of Morocco, with more than one million inhabi-
tants. It took place in January 2018. The protocol given to each subject consisted 
of a self-questionnaire, and two neuropsychological tests: Adolescent Depression 
Rating Scale (ADRS), and The Hospital Anxiety and Depression Scale (HADS). 

2.1. Participants 

The sample consists of 714 (430 boys and 284 girls) subjects of adolescents pop-
ulation from high schools of different sectors. The mean age was 17.39 years (SD = 
1.47), range: 15 and 21 years (Table 1). Moreover, the participants were selected 
because they reflect a representative sample of the adolescents population’s study 
of high schools in Kenitra (which is selected randomly). Our sample  
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Table 1. Distribution of subjects by sex and age. 

 

Distribution of sample by sex and age 

n % Mean of age (SD) Extended 

Girls 284 39.8 17.42 (1.27) 15 - 21 

Boys 430 60.2 17.38 (1.60) 15 - 21 

Total 714 100 17.39 (1.47) 15 - 21 

 
divided into three sections: modern letters, experimental sciences (biology, ge-
ology, physics, and chemistry) and mathematical sciences. 

For ethical considerations, participants informed of the anonymity of the 
study and the possibility of refusal to participate. While the self-questionnaire 
explained the interest of the study, its anonymity and the possibility of refusal of 
participation. The agreement of the provincial delegates of the Ministry of Na-
tional Education and Vocational Training and the directors of the establish-
ments concerned was obtained. 

2.2. Measures 
2.2.1. Self-Questionnaire 
The questionnaire on the collection of data on participants, with 31 items, rec-
orded the student’s sociodemographic information and the taking of different 
PAS (tobacco, alcohol, cannabis). 

2.2.2. The Adolescent Depression Rating Scale (ADRS) 
The scale measures the depressive intensity. It intended specifically for adoles-
cents aged 13 to 20 years [17]. This promising, easy-to-use dimensional tool in-
tended to identify the depressive experience and measure intensity of depression 
in adolescents. The internal validity of the 10 item version (yes/no) of the ADRS 
is high (>0.8) and the discriminant validity is also good. 

2.2.3. The Hospital Anxiety and Depression Scale (HADS) 
Zigmond’s self-questionnaire, and Snaith (1983) [18] is a test that assesses de-
pressive and anxious symptomatology over the past week, and assesses its sever-
ity; by ruling out somatic symptoms that could distort re-evaluation in patients 
seen in medicine (and frequently having organic problems). The 14 items are di-
vided into two subscales: 7 items to evaluate depression: one for dysphoria, one 
for slowing down and five for the anhedonic dimension; and 7 items to assess 
anxiety from the Present State Examination [19] and the Clinical Anxiety Scale 
[20]. For each item, four answer modes coded from 0 to 3 and the higher the 
scores, the more severe the symptomatology. 

2.4. Procedure  

This study took place in high schools in the Kenitra city of Morocco. We col-
lected the data in the form of group handouts in a school classroom with 20 stu-
dents, in the presence of the investigator with the objective explanation of the 
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study. Both tests were translated into Arabic and, if necessary, some questions 
were explained in simple terms and accessible to all (in dialectal Arabic). To 
avoid any bias, a period outside exams, parties and school holidays was chosen. 
The investigation began on January 13, 2018 and lasted 6 days. 

2.5. Statistical Analysis 

Coding, processing and statistical analysis of the data were done with Excel 2013 
software and SPSS V.17 software. The statistical tests used were: χ2 and Student’s 
t-test. The tests were considered significant for a degree of significance “p” less 
than or equal to 0.05. 

3. Results 
3.1. Prevalence of Psychoactive Substance Use 

Regular consumption of tobacco is 16.38% (14.52% are girls and 85.47% are 
boys); cannabis is 6.72% (1.7% are girls and 95.83% are boys); and alcohol is 
5.88% (2.56% are girls and 92.86% are boys). The χ2 test allowed us to highlight a 
significant difference between girls and boys regarding the prevalence of con-
sumption of the three PAS (Table 2). 

3.2. The Hospital Anxiety and Depression Scale (HADS) 

From the scale, anxiety and depression scores were found to be higher among 
student consumers (M = 16.57 ± 5.87 (0 - 28)) than non-users (M = 14.4 ± 4.60 
(0 - 27)). Student’s t test allowed us to show a significant difference between 
non-consumers and consumers (t = 4.309, p < 0.000) (Table 3). 

3.2.1. Anxiety Disorders 
Anxious symptomatology is more present in consumers than in non-consumer 
subjects (t = 8.669, p < 0.001), the majority of non-consumers (81.28%) do not 
have an anxiety disorder, compared to 54.7% of tobacco users, 70.83% of canna-
bis users and 69.05% of alcohol users. One-tenth (10.83%) of non-consumers 
have suspicious anxiety disorders, compared to 29.06% of tobacco users and 
20.83% of cannabis users and 21.43% of alcohol users; and only 7.89% of 
non-consumers with anxiety disorders, compared to 16.04% of tobacco users, 
8.33% of cannabis users and 9.52% of alcohol users (Table 3). 
 
Table 2. Prevalence of psychoactive substance users in schools. 

Regular consumption 

Consumption of psychoactive substances 

Total 
 

GIRLS 
 

BOYS 
 

  n = 714 
 

n = 284 (39.8%) n = 430 (60.2%) 

n % n % n % χ2 p 

Tobacco 117 16.38 17 14.52 100 85.47 37.231 0.000 

Cannabis 48 6.72 2 1.7 46 95.83 27.24 0.000 

Alcohol 42 53.88 3 2.56 39 92.86 19.838 0.000 
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Table 3. Prevalence of HADS (Anxiety and Depressive Disorders) in both populations: PAS consumers and non-consumers. 

 

HADS and consumption of psychoactive substances 

 

Non-Consumers Regular consumers 

n = 545 (76.33%) n = 169 (23.66%) 

  
Tobacco Cannabis Alcohol 

  
n = 117 (39.8%) n = 48 (39.8%) n = 42 (39.8%) 

HADS n % n % n % n % t p 

Anxiety Disorders 
        

8.669 <0.001 

Absence of anxiety disorder 443 81.28 64 54.70 34 70.83 29 69.05 
 

 

Suspicious anxiety disorder 59 10.83 34 29.06 10 20.83 9 21.43   

Severe anxiety disorder 43 7.89 19 16.24 4 8.33 4 9.2 
 

 

Depressive disorders 
   

     6.763 <0.001 

Absence of depressive disorders 439 80.55 54.99 47.00 32 66.67 27 64.29 
 

 

Suspicious depressive disorders 72 13.21 40 34.19 10 20.83 9 21.43   

Severe depressive disorders 34 6.24 22 18.80 6 12.50 6 14.29 
 

 

3.2.2. Depressive Disorders 
The results of this work show that consumer subjects appear more depressed 
than non-consumers (t = 6.763, p < 0.001): the majority of non-consumers 
(80.55%) do not have depressive disorder, compared to about half (47.53%) of 
tobacco users, about two-thirds (66.67%) of cannabis users and 64.29% of alco-
hol users. Otherwise, just over one-tenth (13.21%) of non-consumers have sus-
picious depressive disorders compared to just over one-third (34.19%) of tobac-
co users and about one-fifth (20.83%) of cannabis users and 21.43% of consum-
ers; and a small proportion (6.24%) of non-consumers have proven depressive 
disorders, compared with 18.8% of tobacco users, 12.5% of cannabis users and 
14.29% of alcohol users (Table 3). 

3.2.3. Adolescent Depression Rating Scale (ADRS) 
Almost half of teenagers with PAS have a depressive tendency (t = 4.701, p < 
0.001), as 46.14% had a score above 4 on the ADRS scale. A confirmed depres-
sion (ADRS score ≥ 8) was found in only 8.28% of adolescents and only 54.43% 
presented no risk of depressive disorders. Regarding non-users, 62.01% do not 
present any risk of depression, 22.94% present a moderate risk and only 6.05% 
present a significant risk to depression (Table 4). 

4. Discussion 

The present school-based survey of 714 secondary school students qualifying for 
the Kenitra region aimed to explore the current state of consumption of the 
main psychoactive substances (tobacco, cannabis, alcohol) among schoolchild-
ren, their relationships reciprocal and possible links with psychological suffering 
of anxious or depressive type. Moreover, the results collected have made it 
possible to establish a profile of the consumers of psychoactive substances.  
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Table 4. Prevalence of the ADRS scale among the two populations: consumers and 
non-consumers of PAS in schools. 

ADRS and  
consumption of  

psychoactive  
substances 

ADRS and consumption of psychoactive substances 

 Non-Consumers Regular consumers 

n = 545 (76.33%) n = 169 (23.66%) 
 

ADRS     t p 

Absence of risk 388 62.01 92 54.43 

4.701 0.001 Moderate risk 125 22.94 64 37.86 

High risk 32 5.87 14 8.28 

 
Indeed, the adolescent population studied, appears more depressed and more 
anxious and show levels of consumption of high psychoactive substances. 

4.1. Consumption of Psychoactive Substances 

The prevalence of smoking in the group of adolescents in the Kenitra region is 
16.38%. This prevalence is similar to that of school-based studies, particularly 
among secondary school and college students, who show smoking prevalence 
ranging from 6.5% to 15.4% [13] [15] [16]. As well as that report in the National 
Program for the Evaluation of Acquired Students (NPEA) report 2016 [21] 
which is 15%. However, this prevalence remains inferior to those reported by 
international studies, which are 30% [22], 34% [23] and 32.4% [10]. In the sam-
ple studied, 6.72% of the students reported having used cannabis and 5.88% of 
the alcohol regularly during the last 30 days, these results were close to the one 
reported in the MEDSPA 2014 [12] survey prevalence of cannabis and alcohol 
during the last 30 days, were successively 4.7% and 3%). However, the NPEA 
(2016) [21] has higher prevalence: 13% use drugs within the establishment and 
10% use alcohol. In addition, the 2014 ESCAPAD survey [10] interviewing 
26,351 French adolescents shows a higher regular use of alcohol, which concerns 
12.3% of respondents, and comparable for that of cannabis use 4%. 

Studies of the prevalence of psychoactive substance use clearly show that not 
all types of psychoactive substances consumed in the same way or at the same 
age. This is all the more important to take into account that the trajectory of 
changes in consumption depends on the type of psychoactive substance con-
sumed [24] [25] [26]. 

4.2. Anxiety-Depressive Disorders 

The two tests selected for the search for depressive syndrome (HADS and 
ADRS), are designed to identify a depressive syndrome in adolescents and 
measure its intensity. They give an assessment of the depressive symptomatology 
according to three cases: absence of disorders or of risk, susceptible disorders or 
moderate risk and severe disorders or risk. 

However, whatever the test administered, our study, like most surveys con-
ducted in children and adolescents, shows prevalences affirming the existence of 
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depressive symptomatology at this period of life. Thus, for the non-consumer 
population the absence of depressive symptomatology estimated between 
41.10% and 80.55%; suspicious disorders between 13.21% (HAD-D) and 22.94% 
(ADRS) and severe disorders at 6.24% (HAD-D). However, for teenagers, the 
absence of disorders concerns 66.67% (HAD-D); suspicious disorders at 20.83% 
(HAD-D); while severe disorder is estimated to be between 8.28% (ADRS). 
These results remain close to that of the national survey of the Ministry of Public 
Health, which reported that 48.9% of Moroccans suffer or have already suffered 
from mental disorders [27]. Moreover, that which appears in the report of the 
National Council of Human Rights in 2012, which announces that 48% of Mo-
roccans suffer from mental disorders, 26.5% of them are victims of depressions 
[28]. 

Although the depressive signs are present in the adolescent population as in 
the literature, the lack of data concerning Moroccan adolescents suffering from 
such a disorder doesn’t allow comparing the results obtained with other adoles-
cents presenting the same socio-cultural framework. Moreover, depressive and 
anxiety disorders represent the most frequent psychiatric diagnosis in children 
and adolescents [29] [30]. Hence the importance of their evaluation in this 
study. They are generally comorbid and overlap with symptoms, causes and 
consequences [31]. Furthermore, the result obtained concerning the prevalence 
of anxiety symptomatology confirms the suffering of the adolescents of such a 
disorder, independently of the consumption of the PAS. Since among the 
non-consuming subjects this prevalence is estimated between 10.83% for the 
suspect disorders and 7.89% for the troubled disorders; these values belong to 
the interval reported by several studies and vary between 8% and 30% during life 
[32]. 

Otherwise, a comparison of the two groups of adolescents studied reveals that 
the presence of anxious symptomatology is significantly greater in teenagers who 
use PAS (p = 0.001). This result is confirmed by numerous studies [23] [33] [34]. 
Thus, the research of Sonntag et al. (2000) [35] find that in social phobia, which 
is the most common pathology among anxiety disorders, smoking is twice as 
common and often associated with alcohol. Moreover, comorbidity, between 
cannabis use and anxiety symptoms, has been found in several epidemiological 
and clinical studies in adolescents. There is a link between the use of psychoac-
tive substances and psychopathological symptoms such as anxiety [36]. On the 
other hand, the lack of an apparent relationship between cannabis use and an-
xiety does not exclude that anxiety may favor consumption, as this possibility 
may be masked by the anxiolytic effect of cannabis [37], and depressive disord-
ers represent the common mental health problem in adolescents worldwide [38]. 
According to the study of Flament et al. (2001) [39], 20% of adolescents may 
have depressive symptomatology, too often considered a transient adolescent 
crisis. 

While in France in 2014, it is estimated that a quarter of adolescents aged 17 
had a depressive syndrome (moderate for 20.8% and severe for 5.3% of them) 
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[40]. These results are similar to those of the present study, since (according to 
the evaluation of the HAD-D test) the assessment of the depressive symptoma-
tology in adolescents who do not consume PAS is estimated at 13.21% for suspi-
cious disorders and 6.24% for proven troubles. 

4.3. Comorbidity Depression and Consumption of Psychoactive  
Substances 

The comorbidity between depressive symptomatology and PAS consumption 
has been the subject of several epidemiological studies [23] [41] [42]. In addi-
tion, diagnosis of depressive or anxious states in childhood or adolescence is as-
sociated with a greater risk of substance abuse [41] [43]. Thus, depression at a 
young age is positively associated with substance abuse [44] [45]. Gomes found a 
strong relationship between psychoactive substance use and depression in ado-
lescence [46]. Other clinical studies in adolescents have reported the association 
between substance use disorders, major depression and personality disorders 
[47]. In this regard, the results of the various scales (HAD-D, ADRS) to identify 
the prevalence of adolescents possibly depressed have revealed that teenagers 
consuming PPS appear more depressed since the expression of depressive 
symptomatology is more important in them. Moreover, a positively significant 
difference in the scores of each tests in the PAS and non-consumer consumers 
noted. 

On the other hand, many studies highlight the co-occurrence of depressive 
disorders and a significant consumption of psychoactive substances in adoles-
cence [48] [49] [50] [51]. This co-occurrence of depression and substance abuse 
is associated with greater severity and duration of both problems [45] [52]. 
Moreover, the results of Janssen’s work show in 17-year-olds a marked gradient 
between substance use level and depressive severity [40]. When regular polydrug 
consumption of tobacco, alcohol and/or cannabis increases significantly with the 
degree of severity of depression in the adolescent population, co-occurrence of 
these uses does not mean that they are concomitant [40]. 

Otherwise, the observation of criteria of anxiety and depression is more fre-
quent among smokers than non-smokers [32] [33] [34]. Moreover, one study 
found an increased risk of depression among tobacco users, a significant risk of 
increasing tobacco use with depression, and the existence of common genetic 
[53] and neurobiological factors predisposing both to smoking disorders [54]. 
While other research on the adolescent population shows that depressive symp-
tomatology in adolescence is associated with smoking and alcohol abuse [55] 
[56], and that depressed adolescents speculate that the use of substances can 
conclude benefits [57]. In this regard, it noted in the results obtained by the 
HAD-D test that adolescent smokers had the highest scores on the expression of 
depressive states and that cannabis users had the lowest; this can either reveal 
the antidepressant effect of cannabis, or suggest that depressive symptomatology 
tends to protect against the risk of consumption. It may also result from these 
two effects, with some depressed subjects using cannabis as self-medication and 
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other depressed subjects avoiding cannabis use more than non-depressed ones, 
due to anxiety, a tendency to guilt, or diminished ability to seek out experiences 
of pleasure [37]. 

This finding does not contradict the positive links between cannabis use and 
the presence of depressive symptomatology both in the present work and in 
other studies such as that of Troisi which showed that the frequency of psychia-
tric disorders, especially depressive disorders and anxious, was correlated with 
the importance of cannabis use in young adults [36]. Or the longitudinal study 
in adults of Bovasso, which showed that subjects without depressive symptoms 
at baseline and using cannabis had a 4-fold higher risk of developing depression 
than subjects without initial depression who did not consume alcohol cannabis, 
as well as psychiatric symptoms or disorders [58]. 

5. Conclusions 

This work will increase the scientific evidence on the links between anxie-
ty-depressive disorders and ASA consumption in schooled adolescents in the 
city of Kenitra, by providing important points of reflection regarding the psychic 
vulnerability of adolescent PAS consumers. 

These results encourage an emphasis on the school’s role in early detection of 
adolescent-specific pathologies such as anxiety and depression. As well as the 
development of the strategy of prevention of the consumption of the PAS, and 
the care of the pupils presenting anxious or depressive symptomatology. In ad-
dition, further longitudinal studies would be needed to establish causal links 
between anxiety, depression, and PAS use. 
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