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Abstract

Background: Adolescence is the transitional period between childhood and adult life,
accompanied by numerous neurobiological, physical and psychological changes. During this
developmental period, the environment greatly influences the adolescent’s educational
attainments, potential to live a fulfilling and productive life, behaviors, and somatic and mental

health.

Aims: The aims of this thesis were to explore the prevalence of defined somatic
symptoms/disorders, the levels of psychological distress and the frequency of aggressive and
antisocial behaviors in a sample of Moroccan high school students. The explorative analyses were
gender sensitive. Furthermore, the thesis aimed to investigate the relation between negative
psychosocial factors (parental alcohol use problems and the experience of physical and/or
psychological abuse) and the somatic and mental health and destructive behaviors of high school

students.

Subjects and methods: The data collection was carried out within the framework of the “Mental
and Somatic Health without borders” (MeSHe) project (www.meshe.se). Self-reported data from
Moroccan high school students were used to analyze somatic health issues (655 students),
psychological distress levels and the frequency of aggressive and antisocial behaviors (375
students). The evaluation was based on a set of questionnaires including sociodemographic data,
self-reported medical history and the validated instruments: the Brief Symptom Inventory and the

Life History of Aggression.

Results: A majority of the sample of Moroccan high school students reported some kind of
somatic complaint and a substantial level of psychological distress. Female students indicated
significantly more somatic and mental health complaints than did their male classmates, while

male students reported higher frequencies of aggressive and antisocial behaviors.

Negative psychosocial factors in the adolescent’s life were associated with increased prevalence of
several somatic complaints (epilepsy, migraine, headache, diarrhea/constipation, gluten
intolerance and thyroid diseases), with significantly higher levels of psychological distress
(especially somatization) and with significantly increased frequency of aggression, self-directed

aggression and antisocial behaviors.



Conclusion: Moroccan female high school students report worse somatic and mental health
conditions than do their male student colleagues. The previously shown gender-specific patterns in
aggressive and antisocial behaviors, but not in self-harm behaviors, were confirmed in the
Moroccan sample. Adolescents reporting negative psychosocial environmental factors in their life

need synchronized support from social- and health care services.

Keywords: adolescents, gender, Morocco, somatic health, mental health, aggression, antisocial

behaviors, negative psychosocial factors.



Résumé

Contexte : L'adolescence est la période de transition entre I'enfance et la vie adulte, accompagnée
de nombreux changements neurobiologiques, physiques et psychologiques. Au cours de cette
période de développement, les facteurs environnementaux ont un effet remarquable sur les
résultats scolaires de 1’adolescent, son potentiel a mener une vie épanouie et productive, ainsi que

ses comportements, sa santé somatique et mentale.

Objectifs : Les objectifs de cette thése étaient d'explorer la fréquence des symptomes/troubles
somatiques définis, le niveau de détresse psychologique et les comportements agressifs et
antisociaux chez un échantillon des lycéens marocains. Les analyses exploratoires étaient
sensibles au genre. La these visait également a étudier la relation entre les facteurs psychosociaux
négatifs (problémes de consommation d'alcool chez les parents et l'expérience d’abus physique
et/ou psychologique) et la santé¢ somatique et mentale ainsi que les comportements agressifs et

antisociaux chez les adolescents.

Sujets et méthodes : La collecte de données a été réalisée dans le cadre du projet "Santé mentale
et somatique sans frontieres (MeSHe)" (www.meshe.se). Les données auto-déclarées de lycéens
marocains ont été utilisées pour analyser les problémes de santé¢ somatique (655 lycéens) ainsi que
les comportements agressifs et antisociaux et le niveau de détresse psychologique (375 lycéens).
L’¢évaluation s’est faite a 1’aide d’un questionnaire composé¢ d’une partie pour les données
sociodémographiques et les antécédents médicaux auto-déclarés, le Brief Symptom Inventory

(BSI) et le Life History of Aggression (LHA).

Résultats : La majorité¢ de la population d’étude a signalé un type de probléme somatique et un
niveau ¢levé de détresse psychologique. Tant pour la santé somatique que mentale, les étudiantes
ont déclaré significativement plus de problémes que leurs camarades masculins. Cependant, ces
derniers ont report¢ une fréquence plus ¢€levée en regard des comportements agressifs et

antisociaux.

Des facteurs psychosociaux négatifs (problémes de consommation d’alcool par les parents et/ou
expérience d'abus physique et/ou psychologique) chez les adolescents sont associés a une
prévalence accrue de nombreux problemes somatiques (épilepsie, migraine, maux de téte,
diarrhée/constipation, intolérance au gluten et maladies de la thyroide), et un niveau de détresse
psychologique significativement plus élevé (en particulier la somatisation), en addition a une
fréquence nettement accrue d’agression, d’agression autodirigée et de comportements antisociaux

en comparaison aux ¢tudiants ne signalant pas ces facteurs psychosociaux négatifs.



Conclusion : Les adolescentes marocaines ont des profils de santé somatique et mentale plus
dégradés que leurs camarades masculins. Les modéles antécédents expliquant les comportements
agressifs et antisociaux différentiels selon le sexe ont été également confirmés chez cette
population de lycéens marocains, contrairement a ceux en relation avec les comportements
d'automutilation. Les adolescents signalant la présence des facteurs environnementaux
psychosociaux négatifs dans leur vie ont besoin d'un soutien synchronisé de la part des services

sociaux et des services de santé.

Mots-clés : Adolescents, sexe, Maroc, Sant¢ somatique, Sant¢ mentale, Agression,

Comportements antisociaux, Expérience d’abus, Facteurs psychosociaux négatifs.
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Definitions in short

Aggressive behaviors: include all behaviors that are intentionally carried out with the proximate

goal of causing harm to another person who is motivated to avoid that harm (DeWall et al., 2012).

Antisocial behaviors: refers to actions that violate social norms in ways that reflect disregard for

others or that reflect the violation of others’ rights (Moffit, 1993).

Physical abuse: defined as non-accidental use of force that results in bodily injury, pain, or
impairment. This includes, but is not limited to, being slapped, burned, cut, bruised, or improperly

physically restrained (New York State Social Services Law, Section 473).

Psychological abuse: defined as acts done with the intention of causing emotional pain or injury

(Lachs & Pillemer, 2004).

Psychological distress: refers to ‘the general concept of maladaptive psychological functioning in

the face of stressful life events (Abeloff ez al., 2000, p. 556).

Somatic health: is defined as the overall physical condition of a person at a given time, the
soundness of the body, freedom from disease or abnormality, and the condition of optimal
physical well-being. It is when the body is functioning as it was designed to function (Kurtus,

2017).
Mental health: is “a state of well-being in which the individual realizes his or her own abilities,

can cope with the normal stresses of life, can work productively and fruitfully, and is able to make

a contribution to his or her community” (WHO, 2004).
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1. Introduction

Adolescence is a period in life characterized by some of the most intense phases of
human development. During adolescence individuals form their identity, learn to control their
emotions and relationships, and acquire abilities and attributes, such as self-reliance, work
orientation and social commitment (Greenberger, 1984), as well as skills that are important
for individual well-being (Taghizadeh et al., 2016). The adolescent brain is ontogenetically
sculpted with a very strong adaptive function through which it adjusts to its environmental
conditions (Spear, 2010), such as the adolescent’s socioeconomic status, parental educational
level or parental cultural needs (Brito & Noble, 2014; Noble et al., 2015). This plasticity of
the adolescent brain is manifested in particular through substantial synaptic dynamics: some
axons grow whereas others recede; new axons are created whereas others disappear (Giedd et
al., 1999; Selemon, 2013). Different environmental effects may entail substantial and varying
rewiring of the brain (known as “pruning”) resulting in different cerebral organization
patterns during adolescent brain development (Choudhury, 2009). In addition to the synaptic
pruning process, there is an increase in the volume of the white matter in the entire brain —
associated with the accelerated rate of myelination — which consequently improves the
saltatory conduction of the action potentials, and therefore faster communication between

brain regions (Sowell et al., 2003; Blakemore, 2012; Spear, 2013).

An adolescent’s environmental needs and the related risk and protective factors are
parts of a complex biopsychosocial matrix encompassing multiple factors, such as inherited
biological determinants acting in combination with psychological, societal and cultural
influences, which affect the adolescent’s behavior, somatic and mental health, and overall

well-being (Raine, 2002).

In Morocco, 8.9% of the population — over three million individuals — are aged
between 15 and 19 years (High Commission for Planning, 2014). According to a report by the
Moroccan Ministry of Health (2014), almost every second adolescent (48.9%) has a problem
with insomnia, anxiety or depression. One in five children and adolescents in Morocco suffers
from a mental disorder. In half of these cases the age of onset is 14 years. These numbers
explain why, over the past few years, mental health has emerged as one of the main health
objectives in Morocco (Moroccan Ministry of Health, 2014; OMS, 2016). This is a significant

achievement as Morocco is a developing country where generally the understanding of the
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importance of improving health and well-being, and of preventing ill-health, in young people
is still relatively poor (Fatusi & Hindin, 2010). However, to our knowledge, no scientific
studies have explored the actual health profile of Moroccan adolescents. The present study
aims to fill this knowledge gap by providing a general picture of the somatic and mental
health of adolescents in Morocco, by exploring and mapping the areas of ‘not knowing’ as
regards the aggressive antisocial behaviors of high school students in Morocco. Furthermore,
this thesis aims to identify the relation between parental alcohol use problems and the

experience of physical and/or psychological abuse and adolescent well-being and behavior.
1.1 Adolescents

Adolescence is a period characterized by remarkable growth spurts and is strongly
related to the physiological transformations of puberty. During this period, growth appears in
primary and secondary sexual characteristics (changes of the genitals and changes in voice,
hair, breasts, height, body shape, etc., respectively) under the impetus of hormonal changes
(Rogol et al., 2002). The changes and signs of sexual maturation may occur and/or become
evident gradually or suddenly. The appearance of these signs of sexual maturity varies from
one adolescent to another, such that some adolescents may manifest these signs of maturity

sooner or later than others (Stang & Story, 2005).

Besides the obvious physiological changes, adolescence is also a very dynamic period
of psychological development. This period can be divided into three general stages: early
adolescence (10-13 years), middle adolescence (14-17 years) and late adolescence (17-21
years) (Radzik et al., 2002). In early adolescence, the psychological development usually
focuses on developing a new self-image in response to the adolescent’s physiological
changes, in addition to developing the use of newly acquired skills in terms of logical thinking
and making sound judgments (Radzik et al., 2002). Middle adolescence is associated with
increased intensity of feelings and growing importance of peer group values (Radzik et al.,
2002). Adolescents experience emotional separation from their parents, fight for their own
values, and begin to take greater control over their own activities and their educational and
academic future. It is during this period that the adolescent’s sense of independence and
responsibility arises, as well as his or her willingness to contribute to society and to find a
place therein (Ingersoll, 1992). Towards the end of late adolescence, adolescents generally
have achieved a more stable sense of their identity and place in society, a vocational capacity,

and an increased capacity for impulse control and social autonomy (Ingersoll, 1992).
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In addition to the physical development during adolescence, the adolescent’s brain
wiring undergoes significant changes (pruning), many of which form the neurobiological
basis for the psychological changes mentioned above. Myelin progressively isolates the axons
from the brain, doubling the amount of myelin in some areas of the brain (Whitaker et al.,
2016; Griffin, 2017). Consequently, action potentials (messages) can move at much higher
rates along the axons. At the same time, the dendrites, which receive transmissions from
neighboring axons, develop more branches, thus increasing their connectivity (Griffin, 2017).
Synapses become stronger when used frequently; conversely, synapses progressively
‘dissolve’ when not used (Feinstein, 2009). Therefore, the cerebral cortex becomes thinner
and more efficient. This capability for plasticity means that experience and practice play an
important role in determining which synapses are eliminated and which ones are strengthened.
Furthermore, it emphasizes the importance of the environment to which adolescents are

exposed during the (re)modeling of their brains (Whittle ef al., 2008).

An adolescent’s life style is greatly shaped by the roles and responsibilities that he or
she is expected to assume in society. Among these responsibilities we can distinguish family
responsibilities. For example, adolescents may contribute significantly to household chores
and responsibilities. The family responsibilities of adolescents may vary according to gender,
culture and family characteristics (Gager et al., 1999). In addition to performing household
chores, adolescents may have financial responsibilities for their families, as determined by
cultural norms and socioeconomic context (Albert & Trommsdorff, 2014). In developing
countries poverty and non-schooling (which are strongly correlated with each other) are the
two main causes of child or adolescent labor (Johansson, 2009). In Morocco, the vast majority
of children who do not attend or who have left school come from poor families (Guessous,
2002). The different responsibilities shouldered by adolescents are closely linked to their

situation in terms of cultural norms, education and social expectations.

The experiences and responsibilities of adolescents determine the quality of their
initial journey to their adult roles. Consequently, any developmental risks to which they are
exposed during adolescence can have a profound psychological impact on their long-term

development, health and well-being.
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1.2 Relation between the experience of physical and/or psychological abuse and
various somatic complaints, diseases and deviant behaviors

1.2.1 Physical and psychological abuse of adolescents

The World Health Organization (WHO) and the International Society for the
Prevention of Child Abuse and Neglect (ISPCAN) (2006) have identified multiple factors at
the individual and societal level that can contribute to the abuse or maltreatment of children
and adolescents. At the individual level, the identified factors include age, gender and
personal history; at the societal level, the factors include cultural norms encouraging corporal
punishment and lack of social safety nets. Several researchers have pointed out the complex
interplay between various risk factors for child and adolescent abuse, which are often
amplified in the context of economic problems, social difficulties, low parental education,
large family size, and family and/or parental stress (Lansford & Deater-Deckard, 2012; Prinz,
2016; Grasso et al., 2016).

Physical abuse is defined as “any nonaccidental physical injury to the child and can
include striking, kicking, burning, or biting the child, or any action that results in a physical
impairment of the child” (Child Welfare Information Gateway, 2016). Research from the
Arab world shows that parents and educators are largely supportive of the occasional use of
corporal punishment as a legitimate educational tool (Al-Mahroos, 2007; Alyahri &
Goodman, 2008).

The World Health Organization (WHO) defines child maltreatment as “all forms of
physical and/or emotional ill-treatment, sexual abuse, neglect or negligent treatment or
commercial or other exploitation that occurs to children under 18 years of age, resulting in
actual or potential harm to the child’s health, survival, development or dignity in the context
of a relationship of responsibility, trust or power” (WHO, 2016). Out of 28 developing and
transitional countries surveyed in 2006, Yemen (92.3%), Syria (83.1%) and Iraq (79.7%) — all
Arab countries — reported the highest prevalence of psychological abuse of children aged
between 2 and 14 years by parents or guardians (Akmatov, 2011). Different types of abuse
often co-occur. A study conducted in Saudi Arabia in 2012 found that over 5% of children
and adolescents seeking protection from physical abuse also reported psychological abuse by
their parents or step-parents (Saudi Arabian Health Ministry, 2012; Alsehaimi & Alshammari,
2016).
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It is difficult to exactly measure the extent of child and adolescent abuse in Morocco
due to the lack of a standardized national data collection system. Despite this shortcoming,
there are some Moroccan associations and organizations whose main objective is the

protection of the rights of children and adolescents.

1.2.2 Somatic health of adolescents and its relation to their experience of physical

and/or psychological abuse

Whether the abuse is physical, psychological or emotional, it has been shown to be
associated with an increase in health problems in the victims of the abuse (Felitti et al., 1998),
including more negative perceptions of overall somatic health (Springs & Friedrich, 1992;
Kaplan ef al., 1999; Najman et al., 2007; Afifi et al., 2016). Studies have showed increased
frequencies of gastrointestinal problems (Goodwin et al., 2003; Bonvanie et al., 2015),
irritable bowel syndrome (Devanarayana et al., 2014; Grad et al., 2014), migraine and
headaches (Felitti ef al., 1998; Goodwin et al., 2003; Tietjen & Faedda, 2017; Tietjen et al.,
2017), pain and disability (Katon et al., 2001, Voerman et al., 2015), thyroid dysfunction
(Haviland et al., 2006), chronic fatigue syndrome (Taylor & Janson, 2002), obesity (Veldwijk
et al., 2012), chronic lung-, liver-, and vascular diseases, and even cancer (Felitti ef al., 1998;
Afifi et al., 2016) in victims of physical and/or psychological abuse. The significantly
decreased overall somatic health in victims of abuse was also found by Springer and
colleagues (2007) who concluded that the probability of having allergies,
arthritis/rheumatism, asthma, bronchitis/emphysema, circulation problems, high blood
pressure, heart and liver complications, musculoskeletal complaints and ulcers was 34 to 167
percent higher in persons who had experienced physical abuse during their childhood

compared to persons devoid of any such experience.

1.2.3 Mental health of adolescents and its relation to their experience of physical

and/or psychological abuse

In combination with its contribution to several somatic health problems, abuse can
cause a cascade of negative consequences across multiple functional domains for children and
adolescents (Widom, 2000; Trickett et al., 2009; Gilbert et al., 2009). The experience of
abuse has been linked to poor school performance (Maguire et al., 2015) and increased
psychological distress (Aebi et al., 2015; Landolt et al., 2016), in addition to long-term mental

health consequences such as low self-esteem, anxiety, substance abuse (Tlapek ef al., 2017),
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post-traumatic stress disorder (Kilpatrick et al., 2003), suicidal behaviors and depression
(Kim & Lee, 2015; Infurna et al., 2016). Psychological abuse by parents has been associated
with a range of adverse negative outcomes for young victims, including post-traumatic stress
disorder (Black et al., 2001; Kilpatrick et al., 2003; Rizvi & Najam, 2014), depression
(Kilpatrick et al., 2003; Chamberland et al., 2012; Rizvi & Najam, 2014), anxiety (Kilpatrick
et al., 2003; Chamberland et al., 2012; Rizvi & Najam, 2014), conduct problems (Hibbard et
al., 2012; Rizvi & Najam, 2014), obsessive-compulsiveness, attention deficit hyperactivity
and oppositional defiant problems (Rizvi & Najam, 2014), personality disorders (Cohen et al.,
2001), emotional unresponsiveness and neuroticism (Black et al., 2001), poor self-esteem
(Cohen et al., 2001; Chamberland et al., 2012; Hibbard et al., 2012) and underachievement
(Hibbard et al., 2012). In addition, it has been found that adolescents with a combined history
of physical and sexual abuse show higher levels of dissociation and somatization problems
than adolescents devoid of the experience of said abuse combination (Atlas et al., 1995;

Marquis et al., 2016).

1.2.4 Aggressive antisocial behaviors of adolescents and its relation to their

experience of physical and/or psychological abuse

Disruptive behaviors, such as aggression, opposition defiance or temper tantrums, are
among the most common behavioral problems seen in children (Beauchaine et al., 2002).
Many disruptive behaviors are part of the child’s behavioral repertoire during normal
development towards the end of his or her second year in life (Hay, 2005; Baillargeon et al.,
2012). In general, the early social development of a child includes a moderate level of
disruptive behavior, which decreases during early childhood as early exposure to conflict
helps the child develop prosocial strategies (Tremblay, 2000; Owens & Shaw, 2003).
However, some children retain their disruptive behavior throughout their childhood, which
often leads to norm breaking, antisocial behaviors in adolescence and adulthood (Broidy et

al., 2003).

From a developmental perspective, Moffitt (1993) suggests two types of antisocial
behaviors: “life-course-persistent antisocial behavior” and “adolescence-limited antisocial
behavior”. Life-course-persistent antisocial behavior is characterized by stable and persistent
aggressive and/or antisocial behavior that is usually associated with a high level of biological
risk and a high-risk social environment (Moffitt, 1993; Moftitt & Caspi, 2001). The disruptive

behavior of a child can be the result of inherited neuropsychological variations, such as
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cognitive deficits, difficult temperament and hyperactivity, and/or of environmental risk
factors, such as inadequate parenting, family discord, poverty, racism, and poor relationships
with peers and teachers (Pettit, 2004; Moffitt, 2007; Farrington et al., 2009). Adolescence-
limited antisocial behavior is characterized by aggressive and/or antisocial behavior during
puberty, behavior that subsequently declines significantly in adulthood (Moffitt, 1993; Moffitt
& Caspi, 2001). This type of antisocial behavior and emotional reactivity can be related to
differences in the adolescent development of the limbic and prefrontal control regions of the
brain (Casey et al., 2008). These two brain regions have important roles in aggressive
behaviors. The limbic system (the “emotional” part of the brain), mainly the projections from
the amygdala, regions that are important in the initiation of the aggressive behavior and/or
producing physiological changes (for example increasing blood pressure and/or heart rate)
which may “drive” aggression (Sapolsky et al, 2013). Justificatory evidence for this

conclusion encloses:

Neurons in the amygdala are activated during aggression;
The levels of aggression can decrease if amygdala is damaged;

If the amygdala is electrically stimulated, aggression take place;

YV V V V

Rare tumours in the amygdala may produce aggression.

These findings are based on a massive number of studies on humans and other species (Rosell

& Siever, 2015; Coccaro et al., 2007; Siever, 2008).

The other brain region involved in the regulation of aggression is the frontal cortex (FC)
(Sapolsky et al., 2013). It is more complex in humans than in other species and evolutionary
it is the most recently evolved part of our brain, which fully matures through the age of 20
(Giedd et al., 1999; Sapolsky et al., 2013). The FC is the key in executive decision-making,
impulse control, long-term planning, and emotional regulation. Furthermore, it has an
important role in regulating social behaviors. The capacity of FC in regulating emotions and

behaviors derived from its ability to adjust the activity of amygdala (Coccaro et al., 2007).
Supporting evidence for this conclusion includes:

» Damage to the FC can cause increased aggressive bahavior (Anderson et al.,
1999);
» In violent criminals a decreased metabolic rate and functioning has been

found in the FC (Brower & Price, 2001; Reddy et al., 2018) .
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In fact, during adolescence the limbic regions are more developed than the prefrontal
control regions. As a result, the more mature limbic regions prevail over the prefrontal control
regions during emotionally salient situations (Figure 1 from Casey et al, 2008).
Consequently, the combination of increased responsiveness to rewards in the limbic regions
and immaturity in the behavioral control regions may predispose adolescents to seek
immediate rather than long-term gains, which may explain their risk-prone decision-making,
commitment to aggressive antisocial behavior, and heightened emotional reactivity (Casey et

al., 2008).

Limbic regions

Prefrontal regions

Functional development

-
b~~~ Risky period

Age

Adolescence

Figure 1: Model of the imbalance between limbic versus prefrontal control over behavior in
adolescence (adapted from Casey et al., 2008 (p. 22)).

Aggressive antisocial behavior has been associated with various negative psychosocial
environmental factors, such as the experience of childhood abuse, entailing the development
of diverse forms of psychopathology, including impulsive and aggressive behaviors (De
Bellis, 2001; Beauchaine & McNulty, 2013; Jung et al., 2017; Alizzy et al., 2017). Numerous
studies have demonstrated that adolescents who have experienced abuse as children are more
likely to exhibit externalizing behavior problems, such as delinquency and violence
perpetration (Smith & Thornberry, 1995; Fergusson et al., 1996; Fergusson & Lynskey, 1997,
Herrenkohl et al., 1997; Wolfe, 1999; Widom, 2000; Wolfe et al., 2001; McCabe et al., 2005;
Moylan et al., 2010). Furthermore, exposure to abusive behavior may predict emotional and

behavioral problems (Arslan, 2016) and aggression (Hamner et al., 2015). In fact, exposure to
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abuse may be associated with the development of proactive aggression, due to the induced
loss of empathy and imbalance of emotional reactivity in social situations (Frick et al., 2014).
The link between the experience of abuse and the development of reactive aggression can be
explained by a disruption of the adolescent’s ability to regulate emotions and behavior,
combined with his or her poor impulse control, leading to reactive aggression in response to

real or perceived provocation (Myers et al., 2018).

1.3 Relation between parental alcohol use problems and the somatic and mental health
problems of adolescents

1.3.1 Parental alcohol use problems

Alcohol consumption can harm both the user and other people such as family
members, friends, co-workers and even people not directly connected to the user (WHO,
2018). Most of the relevant literature identifies and describes the direct effects of alcohol
consumption on health (Shield et al., 2014; Schrieks et al., 2015; Connor, 2017; Kuntsche et
al., 2017). Less research has focused on the indirect consequences of alcohol consumption
within the user’s family and social context. In recent years, some studies have focused on the
indirect effects of alcohol consumption, for example on children living with parents with
severe alcohol use problems (Rossow et al., 2016; Godleski et al., 2018; Su et al., 2018).
These studies show that children who are growing up in this type of family environment have
an increased risk of developing substance dependence, behavioral problems, and poor
physical and mental health. The risk of developing said problems varies depending on which
of the parents has the alcohol use problem; mother, father or both parents (Shorey et al., 2013;
Finan et al., 2015). For example, Finan et al. (2015) found that maternal problem-drinking
predicts greater drug use, rule breaking, and aggressive behaviors for girls only and greater
alcohol use for boys, while paternal problem drinking predicts greater alcohol use, drug use,

and aggressive behavior for boys.

However, it is very important to note that alcohol use problems are often embedded in
a matrix of issues including parental mental ill-health, the family’s socioeconomic status, and

social networks that may affect the child’s health and well-being (Ellis et al., 1997).
1.3.2 Somatic health of adolescents and its relation to parental alcohol use problems

Excessive alcohol use can be a serious problem in itself. The unhealthy behaviors and

emotions related to alcohol use can directly affect other family members, especially children
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and adolescents. Due to their immaturity and vulnerability, children and adolescents are more
sensitive to the environment in which they find themselves than are adults. As a result, they
may develop more negative outcomes of parental alcohol use problems than other family

members.

Children of parents with alcohol use problems are at higher risk of a number of
somatic health problems. An increased risk of obesity, eating disorders and/or attention deficit
hyperactivity disorder (Girling et al., 2006; Park & Schepp, 2015), as well as of migraine,
headache and/or gastrointestinal problems (Marmorstein et al., 2009), has been shown in
children of parents with alcohol use problems, in addition to higher rates of inpatient hospital
admissions for said children (Woodside et al., 1993). In fact, the results of these studies show
that these children not only are more frequently admitted to hospital but that they also spend
more days in hospital. Moreover, these children are also significantly more susceptible to
certain illnesses such as mental disorders, injuries and/or poisoning than are children whose

parents do not have alcohol use problems (Girling et al., 2006; Park & Schepp, 2015).

The negative effects of parental psychopathology on children’s somatic health have
also been associated with parental alcohol consumption by the affected children and
adolescents themselves. Several studies show that such children and adolescents are more
predisposed to alcohol consumption and even to alcohol addiction at an early age, and that
their alcohol use escalates during adolescence (Sher, 1991; Chassin ef al., 1991; Colder ef al.,
1997; Wiers et al., 1998; Dawson, 2000; Capaldi et al., 2016). The appearance of somatic
health problems in children who have parents with alcohol use problems has been related to
the stress that these children experience, manifested in the form of family conflicts, neglect,
and an increased number of stressful and traumatic life events (Dube ef al., 2001; Velleman &
Templeton, 2007; Kelley et al., 2007; Nodar, 2012; Kelley et al., 2015; Thompson et al.,
2017).

1.3.3 Mental health of adolescents and its relation to parental alcohol use problems

The life style of the parents has a significant effect on the well-being of the adolescent
(Milevsky et al., 2007). Children of parents with substance use disorders often grow up under
severe stress and are at greater risk of developing psychological problems. The results of
several studies show that adolescent children of parents with alcohol use disorders report
higher levels of depression and anxiety, and present more symptoms of generalized stress,

than do adolescent children whose parents do not have alcohol use disorder (Reich et al.,

10
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1993; Earls et al., 1998; Chassin et al., 1999; Jiloha, 2002; Stanley & Vanitha, 2008; Hussong
et al., 2008). In addition, adolescents with parents who have alcohol use disorder are at
increased risk of developing substance (alcohol and drugs) use disorders themselves (Windle,
1996; Handley & Chassin, 2013). A link between parental problematic alcohol use and
adolescents’ mental ill-health has been identified among both boys and girls (Obot &
Anthony, 2004; Balsa et al., 2009; Park & Schepp, 2015).

This link can be explained by means of a psychobiological model in which the risk of
genetic predisposition to psychiatric disorders in children of parents with substance use
disorder is combined with the effects of a negative psychosocial family environment and an

absence of healthy parenting (Latendresse et al., 2008; King et al., 2009; Yule et al., 2013).

1.3.4 Aggressive antisocial behavior of adolescents and its relation to parental alcohol

use problems

Parental alcohol use problems have been found to be associated with conduct and
emotional problems (Christensen & Bilenberg, 2000), and with a variety of internalizing and
externalizing behaviors during childhood or adolescence (Hussong et al., 2008; Hussong et
al., 2010). Children of parents with alcohol use problems have an increased risk of
confronting more stressful life events such as family conflicts and neglect (Chassin et al.,
1991; Sher et al., 1997). These stressful life events may mediate the relation between parental
alcohol use problems and adolescents’ externalizing symptoms which are often characterized
by hyperactivity and antisocial aggressive behavior (Chassin et al., 1991; Chassin et al.,

1993).

Previous research has highlighted the link between childhood and adolescent
aggression and parental problem-drinking (Marmorstein et al., 2009; Hussong et al., 2010),
and has showed that children who live with an alcohol-dependent parent or have a parent with
an alcohol use disorder score higher on delinquent and aggression behavioral scales than do
children who do not live with an alcohol-dependent parent (Barnow et al., 2002; Obot &
Anthony, 2004).

11
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2. AIMS

The overall aim of the present thesis was to study the self-reported somatic and mental

health, and aggressive and antisocial behaviors, of a sample of Moroccan high school

students.

» Specific aims:

[u—y
1

Investigate the prevalence of defined self-reported somatic symptoms/disorders in

a sample of Moroccan high school students (Paper I).

Define the prevalence of self-reported somatic complaints in high school students
who report parental alcohol use problems and/or the experience of physical and/or

psychological abuse (Paper I).

Describe the self-reported psychological distress level in a sample of Moroccan

high school students (Paper II).

Investigate on the self-reported data the relation between parental alcohol use
problems and/or the experience of physical and/or psychological abuse and the

adolescents’ mental health complaints (Paper II).

Define the level, type and gender-specific distribution of self-reported aggressive
and antisocial behaviors in a sample of Moroccan high school students (Paper

I1I).

Identify the relation between negative psychosocial factors and the aggressive

antisocial behaviors of adolescents (Paper III).

12
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3. Subjects and Methods
3.1 Project design: The MeSHe study

The “Mental and Somatic Health without borders” (MeSHe) project (http://meshe.se)
is an international project focusing on culture-specific patterns of mental health profiles
coupled to substance abuse and aggressive antisocial behaviors in adolescents. The MeSHe
project assesses information by means of a standardized self-reported anonymous survey (the

MeSHe survey).
The MeSHe survey includes:

— a detailed background questionnaire assessing age, gender, the presence of
clinically diagnosed somatic and mental health problems, and a number of

psychosocial factors; and

— seven previously validated questionnaires:

» Life History of Aggression scale (LHA): The LHA (Coccaro et al., 1997)
measures the occurrence of aggressive and antisocial behaviors since the age of
13. It consists of 11 items, constituting the LHA total scale, distributed over three
subscales: Aggression subscale, Antisocial Behavior subscale, and Self-Directed

Aggression subscale.

» Brief Symptom Inventory (BSI): The BSI is a self-reported measure of
psychological distress (Derogatis & Spencer, 1982). The BSI contains 53 items
distributed over nine primary symptom dimensions of distress (somatization,
obsessive-compulsiveness, interpersonal sensitivity, depression, anxiety, hostility,
phobic anxiety, paranoid ideation, and psychoticism) and three global indices of
distress (the General Severity Index, the Positive Symptom Distress Index and the

Positive Symptom Total).

» Alcohol Use Disorder Identification Test (AUDIT): The AUDIT (Bohn et al.,
1995; Babor et al., 2001) is a 10-item screening tool developed by the World
Health Organization (WHO) to assess alcohol consumption, drinking behaviors,

and alcohol-related problems over the last 12 months.

» Drug Use Disorder Identification Test (DUDIT): The DUDIT assesses an

individual’s illicit drug use and related consequences over the past year (Berman

13
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et al., 2004). The DUDIT was developed as a parallel instrument to the AUDIT
and consists of 11 items that identify use patterns and various drug-related

problems.

» Positive Affect and Negative Affect Schedule Expanded Form 30 items
questionnaire (PANAS-X30): The PANAS-X30 (Watson et al., 1988) consists of
30 items that measure two general affective state dimensions distributed over four
dimensions: positive affect (activated and deactivated) and negative affect

(activated and deactivated).

» Godin Leisure-Time Exercise Questionnaire (LTEQ): The LTEQ (Godin &
Shephard, 1985; Godin, 2011) is a self-rated instrument that measures normal
leisure-time physical activity during no specific time frame (the subject simply
estimates a normal 7-day period). The LTEQ consists of a 3+1-item scale for

assessing the intensity and frequency of the physical activity.

» Temperament and Character Inventory (TCI); The TCI (Cloninger et al., 1993)
is based on a psychobiological model that attempts to explain the causes of
individual differences in personality traits. The TCI consists of seven dimensions
of personality traits: four temperaments (Novelty Seeking, Harm Avoidance,
Reward Dependence, and Persistence) and three characters (Self-Directedness,

Cooperativeness, and Self-Transcendence).

In this study, we have used the Arabic version of the MeSHe survey. In the following

section, the measures used in the present thesis are described in detail.

3.2 Measures

3.2.1 MeSHe background questionnaire (Papers LII and III)

The MeSHe background questionnaire used for this study’s respondents (Moroccan
adolescents) included information about the respondents’ age, gender, weight and height, high
school level (first, second or third year) and program (science or literature and human
sciences). The respondents’ medical history was assessed through self-reports of the presence
of clinically diagnosed somatic and/or mental disorders. The respondent’s age at the time of

the diagnosis was requested.

The background section of the MeSHe survey also contained items about psychosocial
factors. Two of these items were stated as follows: “Have you ever been physically and/or

psychologically abused?” and “Do you have a parent who has problems with alcohol?”.

14



Zouini, 2019 Subjects and Methods

Based on their answers to these two questions the adolescents were classified into
either of four groups:
— Adolescents not reporting having parents with alcohol use problems nor the

experience of being abused (comparison group: CG).
— Adolescents reporting having Parents with Alcohol use Problems (PAP group).

— Adolescents reporting the experience of Physical and/or Psychological Abuse (PPA
group).

— Adolescents reporting both Parental Alcohol use Problems and the experience of

Physical and/or Psychological Abuse (PAP+PPA group).

The MeSHe background questionnaire includes the survey about self-declared somatic
complains were developed by the project leader (NK) based on a similar questionnaire in the
Child and Adolescent Twin Study in Sweden (Alabaf ef al., 2018). The test-retest reliability
of the MeSHe somatic health questionnaire was tested in a class of high-school students
(n=31), with a two-week interval. No significant differences in the reports in any of the items
could be detected (p-values between 0.34 and 0.97), which result indicates an acceptable test-

retest reliability.

3.2.2 Brief symptom inventory— BSI (Paper II)

The Brief Symptom Inventory (BSI) is a brief form of the Symptom Checklist Revised
(SCL-90-R) (Derogatis, 1975), a self-reporting inventory developed to measure the degree of
psychological distress (Derogatis & Spencer, 1982). The BSI has been translated into several
languages, including Arabic (Abdallah, 1998, Rudwan, 2000). The responding adolescents

rated the general influence of each item during the past year on their well-being.

The BSI contains 53 items, each of which is rated on a five-point Likert scale ranging
from 0 (“not at all”) to 4 (“extremely”). Nine primary symptom dimensions of distress are
assessed within the BSI, namely somatization (SOM), obsessive-compulsiveness (OBS),
interpersonal sensitivity (INS), depression (DEP), anxiety (ANX), hostility (HOS), phobic
anxiety (PHOB), paranoid ideation (PAR), and psychoticism (PSY). In addition to the nine
symptom dimensions, three global indices of distress: Global Severity Index, Positive
Symptom Distress Index, and Positive Symptom Total can be calculated (Derogatis &
Melisaratos, 1983). In the present study only the Global Severity Index (GSI), an indicator of

the current overall level of distress was calculated.
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The nine primary symptom dimensions were defined in the original article (Derogatis

& Melisaratos, 1983) and are as follows:

— Somatization: Feelings of muscular aches and pain (“feeling weak in parts of your
body”, “numbness or tingling in parts of your body”, “feeling heavy in arms or legs”)
and complaints coupled to the cardiovascular (“pains in the heart or chest”),
gastrointestinal (“nausea or upset stomach’) or respiratory system (“trouble catching
your breath”) and lightheadedness (“faintness or dizziness™).

— Obsessive-compulsiveness: Needing to repeatedly verify one’s actions (“having to
check and double check what you do”, “difficulty in making decisions”) and
experiencing memory and concentration problems (“trouble remembering things”,
“feeling blocked in getting things done”, “your mind going blank”, “trouble
concentrating”).

— Interpersonal sensitivity: Feelings of increased sensitivity (“your feelings are easily
hurt”, “feelings that people are unfriendly or dislike you™) and inferiority (“feeling
inferior to others”, “feeling very self-conscious with others”) during intrapersonal
interactions.

— Depression: Prevalent dysphoric affect and mood (“feeling lonely”, “feeling blue”,
“feeling no interest in things”), feelings of hopelessness and uselessness (“feeling
hopeless about the future”, “feelings of worthlessness) and suicidal thoughts
(“thoughts of ending your life”).

— Anxiety: Feelings of fear (“spells of terror or panic”, “feeling fearful”, “suddenly
scared for no reason’), nervosity and restlessness (“nervousness or shakiness inside”,
“feeling so restless you cannot sit still”, “feeling tense or keyed up”).

— Hostility: Being easily irritable and annoyed (“feeling easily annoyed or irritated”,
“temper outbursts that you cannot control”, “getting into frequent arguments”) and
experiencing urges to carry out physical aggression (“having urges to beat, injure or
harm someone”, “having urges to break or smash things™).

— Phobic anxiety: Feelings of fear in particular spaces (“feeling afraid in open spaces”,
“feeling afraid to travel on buses, subways or trains”, “having to avoid certain things,
places or activities because they frighten you”) or when among people or being alone
(“feeling uneasy in crowds”, “feeling nervous when you are on your own”).

— Paranoid ideation: Feelings of fear and suspiciousness towards other people (“feeling
that most people cannot be trusted”, “feeling that you are watched or talked about by

2 13

others”, “others not giving you proper credit for your achievements”, “feeling that
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people would take advantage of you if you let them”) and projection (“feeling that
others are to blame for most of your troubles”).

— Psychoticism: Feelings of social alienation (“the idea that someone else can control
your thoughts”, “feeling lonely even when you are with people”, “never feeling close
to another person”), fear for one’s own sanity (“the idea that something is wrong with

your mind”) and fear of punishment (“the idea that you should be punished for your

sins”).

In addition to psychiatric outpatients and inpatients, the BSI is also used in non-
psychiatric adult populations (Aroian et al., 1995; Gilbar & Ben-Zur, 2002) and adolescents
(Canetti ef al., 1994). Acceptable and good validity, as well as the reliability measures, have
been established (Derogatis & Cleary, 1977; Hoe & Brekke, 2009). In the present study the
Arabic version of BSI (Rudwan, 2000) was used, with acceptable (0.71) to good (0.85)

internal reliability in all the primary symptom dimensions.

3.2.3 Life History of Aggression — LHA (Paper III)

The Life History of Aggression (LHA) scale (Coccaro et al., 1997) measures the
occurrence of aggressive and antisocial behaviors since the age of 13. The translations of
LHA inventory were performed in two steps: first, the LHA was translated from English into
Arabic; second, the Arabic translation was back-translated into English by an independent
translator. In 2014, after making several adjustments, the project leader (NK) in addition to

the MeSHe team approved a final version of the Arabic LHA.
The LHA total scale consists of three subscales:

— A five-item Aggression subscale (measuring temper tantrums, verbal aggression,

fighting, physical assault and destruction of property);

— A four-item Antisocial Behavior subscale (assessing school behavioral problems,
problems with supervisors, antisocial behavior not involving the police, and

antisocial behavior involving the police);

— A two-item Self-Directed Aggression subscale (reporting suicidal and self-harm

behavior).

All items are scored on a six-point Likert scale based on the total number of

occurrences of the behavior. The scores are coded as follows: 0 (no occurrences), 1 (one
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occurrence), 2 (two or three occurrences), 3 (four to nine occurrences), 4 (ten or more

occurrences), or 5 (more occurrences than can be counted).

In Coccaro et al., (1997) study, Cronbach’s alpha for the LHA Total score was 0.88.
Alpha coefficients for The Aggression and the Antisocial Behavior, and Self-Directed
Aggression subscales were 0.87, 0.74, and 0.48, respectively.

3.3 Study population

The study was done in Tetouan, a city in northern Morocco. During the 2013/14
school year, data were collected from one high school (Charif Idrissi High School), which had
a total of 50 10™, 11™ and 12™ grade classes. From each grade, four classes were conveniently
chosen to participate in the study. In these 12 classes, there were 456 students of which 280
(61%) completed the survey. Data collection continued during the 2014/15 school year, now
including three additional high schools in the study (in each case, the study was authorized by
the appropriate high school director). These four high schools had a total of 97 10", 11™ and
12 grade classes. Two classes from each grade and from each school were conveniently
selected to participate in the study. In these 24 classes, there were 876 students of which 375
(43%) completed the survey (Papers I, II and III) (Table 1).

Table 1: Overview of sampling during the Academic years of 2013-14 and 2014-15

2013/2014 2014/2015
Number of
Total Selected Total Selected
High schools implicated in the study 7 1 7 4
Classes in these high schools 50 12 97 24
High school students in these classes 456 280 876 375

The study population of Paper I included 655 students (315 males and 340 females)
from conveniently selected 10" 11" and 12" grade classes in four high schools (data
collection during 2013/14 and 2014/15). This study sample represented a conveniently
selected 4.2% of the total high school student population in the city of Tetouan at the time.

The study population of Papers II and III included 375 students (170 males and 205
females) from conveniently selected 10™, 11" and 12 grade classes in four high schools. This
study sample represented a conveniently selected 2.42% of the total high school student

population in the city of Tetouan at the time.

Table 2 displays the basic characteristics of the study populations of Papers I, II and III.
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Table 2: Basic characteristics of the study populations

Paper |
“(Somatic Papers Il and Il
health)” (Mental health)”
(N=655) (N=375)
o o
Number of students Male 315 (48.1%) 170 (45.3%)
Female 340 (51.9%) 205 (54.7%)
Mean (SD) 16.64 (1.0) 16.56 (1.04)
Age of students Median 17 16
Range 15-18 15-18
N 10" 38.2% 52.8%
Distribution by grade 11t 43.8% 30.1%
12" 18% 16%
H o 0,
Distribution by Literatusrce;learr\:;ehuman P2 o
program 37.2% 52%

sciences

3.4 Statistical methods

The data used in the present thesis were coded in the Statistical Package for the Social

Sciences (SPSS) 21.0 (IBM) software tool. The research team performed data entry, coding

and processing. All the analyses were two-tailed and the significance level was defined at p <

.05.

The Chi-Square test was applied to ascertain the test-retest reliability of the MeSHe
background questionnaire and to test the relation between group membership (CG,
PAP, PPA or PAP+PPA) and the prevalence of defined somatic symptoms and
diseases (Paper I).

The strength of the statistically significant relationship was evaluated using Cramer’s
V effect size with the following values: values from 0.07 to 0.20 indicating a small
effect, values from 0.21 to 0.35 indicating a medium effect, and values from 0.36
suggesting a large effect (Gravetter & Wallnau, 2004) (Paper I).

Contingency square analysis was performed to assess the relationship between somatic
symptoms and diseases, on the one hand, and psychosocial variable groups, on the
other. Adjusted z-scores were calculated and transformed to chi-square (by
multiplying them by each other). Corrections for Type I errors were made using

Bonferroni correction (MacDonald & Gardner, 2000; Garcia-Perez & Nunez-Anton,
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2003) setting the significance cut-off at a/n (0.05/4 = 0.0125), where n refers to the
number of compared groups (Paper I).
e The calculated scores were not normally distributed (Kolmosorov-Smirnov test’
significance <0.05). Therefore, non-parametric statistical analyses were used:
» The Mann-Whitney U-test was used to compare the scores of male and female
students (Papers II and III).
» The Kruskal-Wallis H-test was applied to compare the means ranks between
the adolescents belonging to the different groups (CG, PAP, PPA or PAP+PPA)
(Papers II and III).
» Post hoc (Fisher’s Least Significant Difference; LSD) tests were applied for
multiple testing regarding the differential interactions between the student groups

(Papers II and III).
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4. Ethical consideration

The MeSHe survey was designed in accordance with the Helsinki Declaration (World
Medical Association, 1964). Its completion during this study was voluntary and anonymous.
All study participants received a short written and oral presentation of the MeSHe project and
its aims, and were given an opportunity to discuss their queries regarding the project, or their
participation therein, with a responsible researcher. The participants were told that they were
free to leave the classroom at any time if they did not wish to participate in the study. The
students were ensured that their answers, their participation or rejection of participation,
would have no effect on their personal file. The data were collected on anonymous survey
sheets pursuant to a collection process guaranteeing anonymity. Completion of the survey was
considered as consent to participate. The survey was approved, with the registration number
85, by the Regional Directorate of the Ministry of National Education in Tetouan, which is
responsible for managing and directing all matters concerning all students, from primary
through high school, in Tetouan province, and by the Faculty of Science at Abdelmalek
Essaadi University. The implementation of the survey was approved by each of the four

concerned high school directors and by the relevant parent association.
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5. Results

5.1 Somatic health and its relation to negative psychosocial factors in a sample of
Moroccan high school students (Paper I)

5.1.1 Prevalence of somatic health problems

The most prevalent somatic problem among the surveyed Moroccan high school
students was headaches, which was reported by 57.5% of the total sample ( 51.8% in males,
62.8% in females), followed by problems with diarrhea and/or constipation, reported by
30.3% (22.6% in males, 37.8% in females), and allergy (24.6%; 19.3% in males, 29.6% in
females). The detailed prevalence of the assessed somatic symptoms and diseases are

presented in Figure 2.

In general, the female high school students of the sample study significantly more
often reported headaches (p = 0.002), allergy (p = 0.02) and diarrhea/constipation (p = 0.001)
than did the male students. However, these significances had only a small effect size. The
prevalence of epilepsy, diabetes and cancer were low (3.2%, 1.9% and 1.3%, respectively),
and 1.1% of the students (two male and five female students) reported a diagnosis of

tuberculosis.

The percentage of the male students in the sample study (34.7%) who reported having
none of the defined somatic symptoms or diseases was significantly higher than that of the

female students (24.3%) reporting no somatic complaints.

70
¥k
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g 50 -
S 40 - * B Total sample
= *
2 30 -  HEFemales
& 20 A Males

Defined somatic symptoms and diseases

Figure 2: Prevalence of defined somatic symptoms and diseases in a sample of Moroccan
high school students (N=655)
* = p<0.05, Significant difference between genders
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5.1.2 Somatic complaints in a sample of adolescents reporting parental alcohol

problems and/or the experience of being abused

Of the 655 students participating in this study, 42 (6.4%) did not answer one or both of
the two previously cited questions about negative psychosocial factors. Of the remaining 613
students 44 (7.2%) answered “Yes” to both questions. The answers of the remaining 569
students were classified into three groups: Students not reporting having parents with alcohol
problems neither the experience of being abused (comparison group: CG) (n = 407); students
reporting having Parents with Alcohol Problems (PAP) (n = 61); and students reporting the
experience of Physical and/or Psychological Abuse (PPA) (n=101).

The comparison of the frequencies of somatic complaints between the four groups
(CG, PAP, PPA, and PAP+PPA) revealed significant differences (Figure 3). The prevalence
of migraine (¥2 (3, n = 571) = 86.37, p < 0.001) ) differed between the groups with large
effect size, the prevalence of headaches (y2 (3, n = 563) = 31.06, p < 0.001),
diarrhea/constipation (2 (3, n = 528) = 33.36, < 0.001), gluten intolerance (¥2 (3, n = 568) =
32.97, p < 0.001), and thyroid disease (¥2 (3, n = 591) = 32.95, p < 0.001) differed between
the groups with moderate effect sizes, and the prevalence of skin disease (}2 (3, n = 578) =
9.27, p = 0.03) and epilepsy (x2 (3, n = 569) = 14.05, p = 0.003), each differing with a small
effect size (Figure 3).

For students in the PPA group the risk of having somatic complaints increased
significantly for many diseases. The risk of having thyroid disease was eight times higher
(RR: 8.11, p < 0.001) for them, while having complaints for migraine, epilepsy and gluten
intolerance each increased about five times (RRs: 5.19, 5.1, 4.65; p < 0.001, 0.001, < 0.001
respectively), and the risk of having skin disease almost doubled (RR: 1.78, p=0.006) for
these students. The risk that these adolescents (PPA) also have diarrhea/constipation problems

and headache increased about 50% (RRs: 1.56, 1.53; p=0.005, < 0.001; respectively).

This risk of having any of these somatic complaints did not increase significantly in
those students who belonged to the PAP group except of the risk of headaches (p=0.008),
which was increased with about 40% (RR = 1.38).

For those who reported the existence of both negative psychosocial problems
(PPA+PAP group) the risk of having somatic complaints increased also significantly for many
diseases. The risk of having migraine was seven times higher (RR: 7.3, p < 0.001), the risk of
having epilepsy was almost five times (RRs: 4.6, p =0.02) and thyroid disease four times

(RRs: 3.89, p =0.03) increased, while having problems with diarrhea/constipation was almost
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three times higher (RR: 2.8, p < 0.001), and the risk of headaches was almost doubled
(RR: 1.56, p=0.001) for the high school students belonging to PPA+PAP group.

mCG
= PAP
PPA
m PPA+PAP

o

o

Prevalence (%)
w b U1 O
o O

Figure 3: Prevalence of defined somatic symptoms in a sample of Moroccan high school
students according to psychosocial variable groups.
CG = Comparison Group
PAP = Adolescents reporting Parental Alcohol use Problems
PPA = Adolescents reporting the experience of Physical and/or Psychological Abuse
PAP+PPA = Adolescents reporting both PAP and PPA
* = p<0.05; Significant difference between the specific psychosocial group and CG.

Post hoc comparisons (Table 3) revealed that the adolescents belonging to the CG
reported significantly fewer problems with diarrhea/constipation (%2 (3, n = 528) = 18.32, p <
0.001), migraine (2 (3, n=571) = 58.68, p <0.001), headaches (¥2 (3, n = 563) = 30.03, p <
0.001) and thyroid disease (x2 (3, n =591) = 17.39, p < 0.001) than did the adolescents in the
other groups. Furthermore, the students reporting the experience of physical and/or
psychological abuse were significantly more likely to have migraine (y2 (3, n =571)=534,p
< 0.001), headache (¥2 (3, n =563) = 13.84, p = 0.003), gluten intolerance (}2 (3, n = 568) =
32.38, p <0.001) or thyroid disease (¥2 (3, n =591) = 30.36, p < 0.01) than were the students
not reporting parental alcohol use problems or those reporting neither of the two psychosocial
problems. In addition, the adolescents reporting both of the psychosocial problems
(PAP+PPA group) were significantly more likely to have migraine (¥2 (3, n = 571) = 39.56, p
< 0.001) and diarrhea/constipation problems (2 (3, n = 528) = 25.81 p < 0.001) than were
the students belonging to the CG, PAP or PPA groups (Table 3).
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Table 3: Post hoc analyses for the prevalence of defined somatic symptoms and diseases
according to psychosocial variable groups

CG PAP PPA PAP+PPA
(n=407) (n=61) (n=101) (n=44)
Adjusted Z scores -2.96 -0.64 3.17 1.58
Epilepsy X 8.76 0.41 10.05 25
p-value 0.03 0.94 0.02 0.48
Adjusted Z scores -7.66 -0.58 5.95 6.29
Migraine X 58.68 0.34 53.4 39.56
p-value <0.001 0.95 <0.001 <0.001
Adjusted Z scores -5.48 1.71 3.72 2.67
Headache X 30.03 2.92 13.84 7.13
p-value <0.001 0.4 0.003 0.68
Adjusted Z scores -4.28 0.43 2.69 5.08
Diarrhea/constipation X 18.32 0.18 7.24 25.81
p-value <0.001 1 0.26 <0.001
Adjusted Z scores -3.25 -1.6 5.69 -0.4
Gluten intolerance X 10.56 2.56 32.38 0.16
p-value 0.14 0.46 <0.001 0.98
Adjusted Z scores -1.52 -1.21 2.92 0.07
Skin disease X 2.31 1.46 8.53 0.005
p-value 0.51 0.69 0.036 1
Adjusted Z scores -0.5 -0.9 1.89 -0.74
Cancer X 0.25 0.81 3.57 0.25
p-value 0.97 0.85 0.31 0.91
Adjusted Z scores -0.97 0.26 1.58 -0.8
Diabetes X 0.94 0.07 25 0.64
p-value 0.81 0.99 0.48 0.89
Adjusted Z scores -1.56 0.48 1.33 0.41
Asthma X 243 0.23 1.77 0.17
p-value 0.49 0.97 0.62 0.98
Adjusted Z scores -0.3 -1.82 2.25 0.48
Allergy X 0.09 3.31 5.06 0.23
p-value 0.99 0.35 0.17 0.97
Adjusted Z scores -4.17 -1.02 5.51 0.93
Thyroid disease X 17.39 1.04 30.36 0.86
p-value <0.001 0.79 <0.001 0.83
Adjusted Z scores 1.88 -0.89 -1.17 -0.74
Tuberculosis X 3.53 0.79 1.37 0.55
p-value 0.32 0.85 0.71 0.9

Significance level set at p < 0.0125 after Bonferroni adjustment

CG = Comparison Group

PAP = Adolescents reporting Parental Alcohol use Problems

PPA = Adolescents reporting the experience of Physical and/or Psychological Abuse
PAP+PPA = Adolescents reporting both PAP and PPA
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5.2 Mental health and negative psychosocial factors in a sample of Moroccan high
school students (Paper II)
5.2.1 Mental health

Generally, in our study population, the Moroccan female high school students reported
higher psychological distress levels when compared to the male students. The female students
scored significantly higher on each primary symptom dimension, with the exception of the
“hostility” dimension where no significant difference was measured between the genders. The
generally higher psychological distress in the female students was also reflected in their
significantly higher General Severity Index (GSI) score. Figure 4 summarizes the mean values
for each primary symptom dimension of the BSI and for the GSI in this study’s Moroccan

high school student sample.

Means

B Females

m Males

BSI subscales

Figure 4: Self-reported mental problems in a sample of Moroccan adolescents (N=375).

GSI = General Severity Index
* = p<0.05, Significant difference between genders

5.2.2 Mental health of Moroccan high school students reporting alcohol problems of

their parents and/or the experience of physical and/or psychological abuse

Of the 375 high school students participating in this study, 18 did not answer one or
both questions about negative psychosocial factors in their life, and were consequently
excluded from the comparison analyses between groups. The answers of the remaining 357

students were classified into either of four groups: students not reporting having parents with
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alcohol use problems nor the experience of being abused (CG, n = 250); students reporting
having Parents with Alcohol use Problems (PAP, n = 33); students reporting the experience of
Physical and/or Psychological Abuse (PPA, n = 55); and students reporting both having
Parents with Alcohol use Problems and experience of Physical and/or Psychological Abuse
(PAP+PPA, n = 19). There were significantly more male than female students reporting
parental alcohol use problems (11% of the males and 7.8% of the females, p = 0.002), or
reporting both parental alcohol use problems and the experience of physical and/or
psychological abuse (9.8% of the males and 1.6% of the females, p = 0.03), while there were
more female than male students reporting the experience of physical and/or psychological
abuse, although this difference did not reach the significance level (13.4% of the males and
17.1% of the females, p = 0.36). Because of the differences in the gender distribution in

response to these questions, the level of psychological distress was analyzed separately.

In the PAP group (in both the male and female students), the scores for the nine
primary BSI symptom dimensions, as well as for the GSI, did not differ significantly from the

scores of the CG group (Figures 5 and 6).

HCG

Means

mPAP

mPPA

m PPA+PAP

BSI subscales

Figure 5: Self-reported psychological distress in a sample of Moroccan adolescent males
according to psychosocial variable groups.

CG = Comparison Group

PAP = Adolescents reporting Parental Alcohol use Problems

PPA = Adolescents reporting the experience of Physical and/or Psychological Abuse

PAP+PPA = Adolescents reporting both PAP and PPA

* p<0.05, Significant difference between the specific psychosocial groups and CG
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The male students who reported both parental alcohol use problems and the experience
of physical and/or psychological abuse (PAP+PPA group) scored significantly higher on the
somatization, hostility and anxiety primary symptom dimensions, as well as on the GSI, than

did the male students not reporting any of these problems (CG) (Figure 5).

The female students in the PPA group scored significantly higher in the somatization,
obsessive-compulsiveness, psychoticism and anxiety primary symptom dimensions compared
to the female students in the CG. The PPA group female students also indicated significantly
higher distress levels in the depression and hostility primary symptom dimensions, as well as

in the GSI, compared to the female students in both the CG and PAP groups (Figure 6).

mCG

m PAP

PPA

m PPA+PAP

BSI subscales

Figure 6: Self-reported psychological distress in a sample of Moroccan adolescent females
according to psychosocial variable groups.

CG = Comparison Group

PAP = Adolescents reporting Parental Alcohol use Problems

PPA = Adolescents reporting the experience of Physical and/or Psychological Abuse
PAP+PPA = Adolescents reporting both PAP and PPA

GSI = General Severity Index

* = p<0.05, Significant differences with comparison to CG
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5.3 Aggressive and antisocial behaviors and negative psychosocial factors in a sample
of Moroccan high school students (Paper III)
5.3.1 Aggressive and antisocial behaviors in a sample of Moroccan high school

students from an urban area

The study sample (n = 375) had a mean score of 8.64 (SD = 7.49) on the self-reported
measure of aggressive antisocial traits (LHA total) (Figure 7). The male high school students
(n = 165-169, depending on the subscales) had significantly (p < 0.001) higher scores on the
LHA total scale, as well as on both the Aggression subscale and the Antisocial Behavior
subscale, than did the female students (n = 196-204, depending on the subscales), whereas no
significant differences was measured between the genders on the Self-Directed Aggression
subscale (Figure 7). On the LHA total scale, 8.6% of the participants (6.1% of the males and
10.7% of the females) scored no points (0). On the subscale level, 9.1% (6.6% of the males
and 11.1% of the females) scored no points (0) on the Aggression subscale, 70.5% (71.4% of
the males and 69.7% of the females) scored no points (0) on the Self-Directed Aggression
subscale, and 74.3% (61.5% of the males and 84.8% of the females) scored no points (0) on

the Antisocial Behavior subscale.
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Figure 7: General description of self-reported aggressive antisocial behaviors in a sample of
Moroccan adolescents (N=375)
* = p<0.05 Significance level with Mann-Whitney U-test
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5.3.2 Self-reported aggressive and antisocial behaviors in high school students
reporting alcohol problems of their parents and/or the experience of

physical/psychological abuse

The results of the Kruskal-Wallis test showed a significance difference (p < .001)
between the groups (CG, PAP, PPA and PAP+PPA) in the LHA total scale and the subscale
scores (Figure 8). The students from each of the three groups (PAP, PPA and PAP+PPA)
scored significantly higher (»p <.001) on the LHA total scale (p = 0.001, p <0.001, p = 0.001,
respectively), and on the Aggression (p = 0.01, p < 0.001, p = 0.002, respectively) and
Antisocial Behavior (p < 0.001, p = 0.001, p = 0.01, respectively) subscales compared to the
students from the CG. On the Self-Directed Aggression subscale, the students reporting the
experience of abuse (PPA and PAP+PPA groups) had significantly higher scores (p <0.001, p
= 0.02, respectively) compared to the students in the CG. In addition, the students from the
PPA group had significantly (p = 0.02) higher scores than did the students in the PAP group.
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Figure 8: Level of aggressive and antisocial behaviors (measured by LHA and its subscales)
according to psychosocial variable groups in a sample of Moroccan high school
students

CG = Comparison Group

PAP = Adolescents reporting Parental Alcohol use Problems

PPA = Adolescents reporting the experience of Physical and/or Psychological Abuse
PAP+PPA = Adolescents reporting both PAP and PPA

LHA = Life History of Aggression

* = p<0.05 Significant difference with * Kruskal-Wallis test.
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6. Discussion

6.1 Somatic and mental health of Moroccan high school students and their level of

aggressive and antisocial behaviors

Previous studies, compared cross-culturally, have indicated big differences in the
frequency of somatic complaints. Whereas 80% of African-American (Kingery et al., 2007)
and over 70% of Moroccan (Paper I) sampled adolescents report the experience of at least
one somatic symptom during the past year, this frequency was 50% in the Croatian (Vuli¢-

Prtori¢, 2016) and ‘only’ 30% in the Swedish adolescent samples (Van Geelen et al., 2015).

The somatic complaints included both the existence of physical diagnoses (e.g.
diabetes, epilepsy or tuberculosis) and the existence of complaints that are not medically
diagnosed (e.g. gastrointestinal complaints or headaches). However, although the physical
diagnoses may not be (should not be) culture-sensitive and should be diagnosed according to
the same medical criteria in all countries, the prevalence of complaints for digestion problems
or pain may be influenced by the culture and should be compared with caution between

different cultures (Peacock & Patel, 2008).

In regard to mental health, we find similar trends when comparing results from
different countries. A 25-year-old study (Canetti et al., 1994) comparing the psychological
distress levels of American and Israeli adolescents identified significant differences (the
American students reported higher distress levels), but also emphasized the need for culture-
specific norm data in adolescent populations. A comparison between the psychopathological
distress levels in the American and Israeli samples, and in our sample of Moroccan
adolescents, shows that the scores (and therefore the level of psychological distress and
mental ill-health) are the highest in Morocco. However, this comparison should be made with
great caution, due to the fact that the levels of psychological distress may have changed
substantially over time, and that the observed differences most probably cannot be explained

solely by cultural effects.

The present thesis also explored gender differences in terms of the adolescents’ self-
reported somatic and mental health profiles and their levels of aggressive and antisocial

behaviors.

The surveyed Moroccan adolescent females reported significantly more somatic

complaints, significantly higher levels of psychological distress (in all the BSI subscales,
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except hostility), and significantly lower levels of aggressive and antisocial behaviors than did
the male adolescents. These findings are generally consistent with previously described
gender differences, but also include some small — and for Morocco specific — divergences

from previous publications.

Previous research has linked the higher prevalence of somatic complaints in female
adolescents to their lower self-esteem and higher levels of perceived stress in the school
environment (Laftman er al., 2013; Aanesen et al., 2017), to sociocultural characteristics
associated with greater expression of emotions and concerns by females and, consequently,
easier seeking of medical care (Beck, 2007; Chaplin, 2015). It’s also linked to biological
changes, including pubertal maturity (Hama, 2004; Wiesenfeld-Hallin, 2005), and to
physiological and psychological differences manifested in females’ excessive attention to
well-being and sensitivity in perceiving and reporting symptoms of illness (Sweeting ef al.,
2007). The gender differences in the somatic health profile of Moroccan adolescents
mentioned above can also be noticed in their mental health profile. Gender differences in the
mental health profiles of adolescents may be explained by gender-specific genetic factors
(Kang et al., 2011; Qin et al., 2016), hormones (Seeman, 1997), brain structure, function,
circuitry and pharmacokinetics (Zahn-Waxler et al., 2008; Ruigrok et al., 2014), and by
environmental factors, for instance that males and females may be exposed to different levels
of the same environmental risk factors (Biederman et al., 2002; Zahn-Waxler et al., 2008). It
has also been suggested that males are less prone to acknowledge their mental health
problems and tend to hide said problems by manifesting externalizing disorders such as
substance abuse and antisocial personality (Rice et al., 2018; Van Droogenbroeck et al.,
2018). Females, when hiding their mental health problems, tend to manifest more
internalizing disorders such as anxiety and depression (Patel et al., 2007; Van Droogenbroeck

etal., 2018).

Furthermore, this thesis has identified a gender-specific health profile of Moroccan
adolescents in the form of gender-specific aggressive and antisocial behaviors. In accordance
with previous studies, the Moroccan male high school students in our study population
reported significantly higher levels of antisocial and aggressive behaviors than did their
female classmates. Various factors are hypothesized to explain both the quantitative and
qualitative differences in aggression levels, for instance potential biological, social and
evolutionary influences (Archer, 2004), differences in sensitivity and acceptance of

aggressive behaviors (Smith er al., 2009), associations between testosterone levels and
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aggressiveness during adolescence (Yi-Zhen & Jun-Xia, 2009), psychosocial health profiles
(Piko et al., 2006), and parental differential treatment of males and females (Mandara et al.,
2012). While this thesis reinforces the general finding that males engage in more frequent and
more serious extrovert aggressive acts compared to females, it is important to emphasize that
no gender differences could be measured in the frequency of self-harm behaviors in this
Moroccan sample. A previous Australian study suggested that self-harm behavior is more
frequent in females, which could be associated with the higher level of depression, anxiety,
social problems, high-risk of alcohol use, cannabis use, and cigarette smoking in female
adolescents (Moran et al., 2012). The absence of gender-specific differences in the frequency
of self-harm obtained in our study, despite the fact that the Moroccan high school females
sample reported higher levels of psychological distress (including anxiety and depression)
than did their male classmates, may be related to the collectivist Moroccan culture, which
may provide a protective factor against the manifestation of anxiety in the form of self-harm
behaviors.

While the prevalence of somatic and mental health problems may differ significantly
between studies from different nations, the types of the most common complaints in
adolescents are very similar. These complaints concern headaches (Ofovwe & Ofili, 2010;
Wober-Bingdl, 2013; Larsson & Fichtel, 2014), diarrhea and/or constipation problems
(Devanarayana et al., 2010; Zhou et al., 2011), memory problems, concentration difficulties,
restlessness, fear, nervousness and feelings of inadequacy during interpersonal interactions
(Costello et al., 2003; Lima, 2004; Bowker & Raja, 2011), and generally high frequency of
deviant behaviors (Van Lier et al., 2007; Damron-Bell, 2011). Each of these complaints can
be, at least and in part, associated to the school environment and to school-related stress.
However, these somatic, mental and behavioral symptoms often appear in adolescents
because of the psychobiological multifaceted vulnerability of this development period of

human ontogenesis.

Generally, our results strengthen previous models, emphasizing that health is
“culturally bounded”, where the values, traditions beliefs and experiences within a culture
interact with environmental conditions and opportunities, thus influencing the health status of

individuals at both group and individual level (Bullinger, 1997).

33



Zouini, 2019 Discussion

6.2 Somatic and mental health and the frequency of deviant behaviors in Moroccan

high school students reporting negative psychosocial factors in their life

The experience of negative psychosocial factors (such as physical and/or
psychological abuse or parental alcohol use problems) is positively associated with the
prevalence of somatic (Paper I) and mental health (Paper II) complaints/problems and with

increased levels of aggressive and antisocial behaviors in adolescents (Paper I1I).

This thesis shows that the prevalence of several self-reported somatic complaints (e.g.
thyroid disease, gastrointestinal problems, headaches or migraines), the level of psychological
distress (specifically higher scores in the somatization, hostility and anxiety dimensions of the
BSI), and the level of aggressive (including both extrovert and introvert aggression) and
antisocial traits are significantly increased in adolescents reporting the existence of negative
psychosocial factors, thus providing further proof that the environment (in this case both the
micro- and meso levels) has a major impact on adolescents’ health. As the relation between
the experience of these negative psychosocial factors and the decreased level of well-being
could be measured in the surveyed adolescents’ somatic and mental health, and also in their
aggressive and antisocial behavior, this thesis points to the importance and need of adequate
and holistic support and help from social, health care and educational actors in the life of an

adolescent.

The changes, associated with the experience of negative psychosocial factors, in the
somatic and mental health profiles of adolescents, may be explained generally with the
increased level of chronic stress experienced by the adolescents, which can alter the structure
and composition of their central and enteric nervous systems (Million & Larauche, 2016), as
well as the chemical composition of their endocrine and immunological systems (Chen et al.,
2003; Segerstrom & Miller, 2004). The experience of being abused, but also of living with
adults who have alcohol use problems, can be regarded as traumatic events and/or conditions
in an adolescent’s life and can result in changes in both brain structure and function (Ito et al.,
1993; Kaufman et al., 2000; Glaser, 2000; Coates, 2010), which in turn, increase the
prevalences of somatic complaints (Halpern et al., 2013; Tietjen et al., 2017; Tietjen &
Faedda, 2017), mental problems (anxiety, depression and obsessive-compulsive personality
disorders) (Jeffrey & Jeffrey, 1991; Anda et al., 2002; Lafleur et al., 2011; Barber et al.,
2014) and deviant behaviors (Zoroglu et al., 2003; Kendra et al., 2012; Auslander et al.,
2016).
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7.

Limitations

This study had a cross-sectional design; consequently, no conclusions about causal

associations (cause-and-effect relationships) should be drawn. The assessed data and the

analyses imply several limitations:

1.

The assessment method included self-reports. Such reports present well-known
limitations. Self-report questionnaires greatly rely on the respondent’s capability and
willingness to remember and admit the answer. Accordingly, answers may be distorted
by social desirability and recall biases.

It is known that hormonal changes during the female menstrual cycle have an effect on
the frequency of specific somatic complaints (e.g. headaches, migraine or
gastrointestinal problems) and even on some dimensions of psychological distress
(e.g. depression or interpersonal sensitivity). In the presented analyses there was no
possibility to ascertain whether the reported somatic or mental health problem(s) were
specifically coupled to the female students’ menstrual cycles.

The prevalence of medical diagnoses relied on self-reports and were not (could not be)
verified against medical records.

The assessment of the presence of parental alcohol use problems and/or of the
experience of physical and/or psychological abuse did not include any structured
measures, archive or register information; consequently, the assessment of abuse did
not include the degree or frequency of abuse, any associated disability, or information
on the specific type of abuse experienced by the adolescent. Respondents who had a
one-time experience of abuse could not be distinguished from respondents who had
experienced multiple abuse events.

Although the studies included data from almost 700 (Paper I) and 400 (Papers II and
III) high school students, it is a limitation that all the schools were from one city
(Tetouan), and that the study population size is only a small fraction of all high school

students in this city and, of course, in the whole country (Morocco).

These limitations relating to the data collection strongly restrict the generalizability of the

results.
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8. Conclusion

The present study provides the first insights into self-reported somatic and mental
health profiles, as well as antisocial and aggressive behaviors, in a sample of Moroccan
adolescents. This thesis highlights the need for exploratory studies about adolescents’ health
and well-being internationally, in particular in developing countries.

The majority of the surveyed Moroccan adolescents from four urban high schools
reported the existence of one or more somatic complaints (mainly headaches, diarrhea and/or
constipation, and allergies) and substantial levels of psychological distress (often related to
anxiety). The female students suffered from more somatic complaints and reported higher
psychological distress than did their male classmates. The previously reported male proneness
towards aggressive and antisocial behaviors, but not towards self-harm behaviors, was
confirmed in this Moroccan sample.

This thesis also confirms the positive association between the existence of negative
psychosocial factors in the adolescent’s environment and the increased probability of somatic
(Paper I) and mental (Paper II) health problems and aggressive and antisocial behaviors

(Paper III).

Our results strengthen previous findings and emphasize the importance of cooperation
between social support and healthcare staff when managing the recovery of adolescents who
are living in negative psychosocial environments. The present findings highlight the

importance of holistic screening, support and care.
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9. Implications and future perspectives

The overall aim of the MeSHe project, within which our research was carried out, is to
identify culture-specific personality, behavioral, physical or mental symptoms of problematic
substance use and of aggressive and antisocial behaviors in adolescents internationally, for
early detection and person-centered, optimal support and help. Our study stresses the
importance of taking into account future perspectives and needs in which cultural differences
in mental and behavioral measures should be acknowledged within health- and social care. In
addition, our results point to the importance of a salutogenic perspective in future research,
there the aim should be to identify those protective factors which have the capacity to prevent
the development of mental complains and deviant behaviors in the adolescents, and instead

would be coupled with increased wellbeing.

There are no medical or mental help units in Moroccan schools. Some high schools
provide “listening centers” where qualified teachers provide coaching and support to students
seeking help. There is a need for these centers to be extended to include multi-professional
support, with for instance health- and social caregivers, psychologists and special pedagogues,
in every high school in order to be able to identify adolescents who may need help and

support at an early stage.
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Abstract

Background: Adolescence is a distinct developmental phase characterized by multiple physical and psychological changes and
by an increased vulnerability to somatic and mental health problems. These risk and vulnerability factors are part of a complex
biopsychosocial matrix, encompassing multiple factors, such as inherited biological determinants and psychological, societal,
and cultural influences, which affect an adolescent’s overall wellbeing. In Morocco, similar to other developing countries,
adolescents (young people aged from |5 to |9years) constitute a substantial proportion of the population (almost 9%).
However, studies about adolescents’ health in developing countries are scarce. In this study, we describe adolescents’ somatic
health in a sample of high school students from the city of Tetouan, Morocco, and investigate how negative psychosocial
factors, such as parental alcohol use problems and/or the experience of abuse, may influence them.

Methods: The study sample included 655 adolescents (315 boys and 340 girls, M= 16.64years, range= |5—|8years) from
conviniently selected classes of four high schools in the city of Tetouan in Morocco. The students responded to a survey that
assessed the prevalence of somatic complaints/disorders. They also indicated whether they had ever experienced physical
and/or psychological abuse and whether they had parents with alcohol use problems.

Results: More than half of the adolescents suffered from headaches and one-third had substantial problems with diarrhea or
constipation. Both problems were more common in female students. The third most frequent somatic problem, affecting one
in four in both genders, was allergy. Almost one-third of Moroccan adolescents (significantly more boys than girls; p =0.004)
reported no somatic complaints. In adolescents who reported parental alcohol use problems and/or experience of physical
and/or psychological abuse, the prevalence of several somatic complaints (epilepsy, migraine, headache, diarrhea/constipation,
gluten intolerance, allergy, and skin or thyroid disease) increased highly significantly compared to the adolescents who
reported no such psychosocial environmental factors.

Conclusion: The results suggest that only 3 in 10 urban-living Moroccan adolescents are free of somatic complaints, while
the majority suffer from some somatic problems, most often headaches and diarrhea/constipation. The association of certain
negative psychosocial factors with adolescents’ somatic health suggests the need of a holistic approach to the treatment of affected
adolescents.
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adolescents, Morocco, parental alcohol use problems, physical or psychological abuse, somatic health
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of the population (8.9% in Morocco in 2014).* The promotion
of adolescents” health is a priority matter at both national and
international levels. In Morocco, the Ministry of Health and
the Ministry of Education work closely together to improve
the psychosocial development of Moroccan adolescents.’
Nevertheless, there are few scientific studies that explore the
actual health profile of Moroccan adolescents. This study aims
at providing a general picture of the somatic health of a sample
of high school students living in a city in northern Morocco.

The brain has an adaptive function through which it adjusts
to environmental demands. This adaptive function accelerates
during adolescence.® The environmental demands can vary
considerably across individual environments and cultures.”
The demands and the related risks are parts of a complex
biopsychosocial matrix, encompassing multiple factors, such
as inherited biological determinants and psychological, soci-
etal, and cultural influences, which affect an adolescent’s
behavior, somatic and mental health, and overall wellbeing.

During adolescence, the brain undergoes significant
development and re-wiring. Frequently used synapses
become stronger, whereas less used ones are progressively
eliminated. The cerebral cortex becomes thinner and more
efficient during this period in life.® The environment and
experiences to which adolescents are exposed play an impor-
tant role in determining which synapses are eliminated and
which ones are strengthened.’ It has been shown that trau-
matic childhood events are linked to specific changes in cer-
tain brain areas.'®'2 For example, children and adolescents
with posttraumatic stress disorder have been found to mani-
fest significant volume reductions of their temporal lobe,
prefrontal cortex, and areas of the corpus callosum and its
subregions.!* The alterations of these brain regions can
extend to other functionally connected areas, especially the
limbic areas, and potentially cause dysregulation of cogni-
tive, emotional, behavioral and biological functions, which
may manifest itself in the form of insecure attachment'* and
mental and somatic health problems.!>-18

Previous studies have shown that traumatic, stressful life
events, such as growing up in a family with alcoholic parents
and/or experiencing physical and/or psychological abuse
(PPA), increases the probability of somatization, in particu-
lar as regards the frequency of gastrointestinal problems,
migraine, headaches,'*?° thyroid dysfunction,?' chronic
lung-, liver-, and vascular diseases, and even cancer.'?

In this study, we aim to (1) investigate the frequency of
defined somatic symptoms/disorders in a sample of urban
Moroccan adolescents and (2) define the prevalence of
somatic complaints in adolescents who report parental alco-
hol use problems and/or the experience of PPA.

Methods
Study population

Data collection was carried out within the framework of the
“Mental and Somatic Health without borders (MeSHe)” project,
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which is an international project identifying culture-specific
aspects of mental and somatic health in adolescents for early
identification of substance abuse and aggressive, antisocial
behaviors.??

The population of this study included students (N=655;
315 boys and 340 girls) from the 10th (n=250), 11th
(n=287), and 12th (n=118) grades of four high schools in
the city of Tetouan. Tetouan is located in the far north of the
African-Arabic country of Morocco, about 20km from the
Strait of Gibraltar. During the 2013/2014 academic year,
data were collected from one high school, comprising a total
of 50 10th, 11th, and 12th grade classes. Four classes from
each grade were selected to participate in the study. In these
12 classes, there were 456 students, of which 280 (61%)
completed the survey. During the 2014/2015 academic year,
data collection continued and three additional high schools
were included in the study. These high schools comprised a
total of 97 10th, 11th, and 12th grade classes. Two classes
from each grade and from each school were selected by con-
venience to participate in the study. In these 24 classes, there
were 876 students, of which 375 (43%) completed the
survey.

The students received oral and written information about
the study (background, aim, and content). Those students
who agreed to participate completed the survey individu-
ally in a classroom without any outside disturbance. Only a
research assistant remained in the room to answer any
questions.

The overall study sample represents 4.2% of the total high
school student population in the city of Tetouan (N=15,506
students in 17 high schools). The age range in the study pop-
ulation was 15-18years, and the mean age was 16.64
(SD=1.0)years.

Measures and study design

The overall aim of the “Mental and Somatic Health without
borders” (MeSHe) study (www.meshe.se) is to identify cul-
ture-specific risk and protective factors pertaining to adoles-
cent health. Data are collected by means of the MeSHe
survey, which comprises several validated measures and a
background questionnaire that assesses basic sociodemo-
graphic data, self-declared somatic health complaints, and
the presence of specific negative psychosocial factors in the
respondent’s life. The validated measures included in the
MeSHe survey are the following ones: (1) the Life History of
Aggression Inventory, which measures the occurrence of
aggressive and antisocial behaviors; (2) the Brief Symptom
Inventory, which measures the degree of psychological dis-
tress; (3) the Alcohol Use Disorder Identification Test is used
to assess alcohol consumption, drinking behaviors, and alco-
hol-related problems; (4) the Drug Use Disorder Identification
Test assesses an individual’s illicit drug use and related con-
sequences; (5) the Positive Affect and Negative Affect
Schedule Expanded Form 30 items questionnaire measures
two general affective states distributed over four dimensions:
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Table |. Test—retest reliability of the MeSHe background
questionnaire assessed in a class of high school students (N=31)
with a 2-week interval.

Time | Time 2 Chi-square test
S%):es/no) ‘(}Zes/no) X2 p-value Cramer’s V

Headaches (14/13) (10/20) 065 034 0.16
51.8 333

Diarrhea/  (5/24) (5/23) 1.13 040 021

constipation 17.2 17.8

Allergy (5/25) (4/25) 056 060 0.14
16.7 13.8

Skin disease (8/23) (5/26) 063 038 0.14
258 16.1

Migraine (3/28) (2/29) 023 081 0.09
9.7 6.4

Asthma (2/29) (2/29) 0.15 088 0.07
6.4 6.4

Epilepsy (1/30) (1729) 0.04 097 0.03
32 33

Gluten (1729) (0/29) No statistics computed

intolerance 3.3 0

Diabetes (0/29) (0/29) No statistics computed
0 0

Cancer (0/31) (0/31) No statistics computed
0 0

Tuberculosis (0/31) (0/31) No statistics computed
0 0

Thyroid (0/31) (0/31) No statistics computed

disease 0 0

MeSHe: Mental and Somatic Health without borders.
n includes those answering yes or no to the question.

positive (activated and deactivated) and negative (activated
and deactivated) affect; (6) the Godin Leisure-Time Exercise
Questionnaire, which measures frequency and intensity of
leisure-time physical activity; and (7) the Temperament and
Character Inventory (TCI) capturing individual differences
in personality traits.

The questionnaire about self-reported somatic complaints
was developed by the project leader (N.K.) based on a simi-
lar questionnaire used in the Child and Adolescent Twin
Study in Sweden.?? The test-retest reliability of the question-
naire was tested in this study, showing no significant differ-
ences in the reports of any of the items (p-values between
0.34 and 0.97; Table 1).

Two items of the questionnaire assess the presence of
negative psychosocial factors: “Have you ever been physi-
cally and/or psychologically abused?” and “Do you have a
parent who has problems with alcohol?”

Ethical considerations

The survey was designed and used in accordance with the
Declaration of Helsinki.>* Participation was voluntary, and
data were collected on anonymous survey sheets ensuring
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that the answers provided would in no way affect the
respondent’s academic evaluation. All participants received
a written and an oral presentation of the MeSHe project and
its aims and were given the opportunity to ask questions
about the project and discuss their participation with a
researcher.

Completion of the survey was considered as consent to par-
ticipate. The survey was approved with the registration num-
ber 85, by the Regional Directorate of the Ministry of National
Education in Tetouan, responsible for managing and directing
all matters concerning students from primary to high school
education at Tetouan province. The use of the survey also was
approved by the Faculty of Science, University Abdelmalek
Essaadi, by the concerned high schools’ directors and by the
high schools’ parent associations.

Statistical analysis

The sample characteristics were defined by descriptive statistics
using the Statistical Package for the Social Sciences (SPSS)
21.0 (IBM) software tool. The chi-square test was applied to test
the association between group membership and the defined
somatic symptoms and diseases. Significance was set at
p<0.05. The strength of the statistically significant relationship
was evaluated using Cramer’s V effect size with the following
measure of association: values from 0.07 to 0.21 indicate a
small effect, values from 0.21 to 0.35 indicate a medium effect,
and values greater than 0.35 indicate a large effect.

Subsequently, contingency square analysis was per-
formed to assess the relationship within groups. The adjusted
Z scores were calculated and transformed to chi-square by
multiplying them with each other. Corrections for type I
errors were made using the Bonferroni correction,?*?” setting
the significance cut-off at a/n (0.05/3=0.017), where n
refers to the number of compared groups.

To determine the test-retest reliability for the background
questionnaire, one class was selected. The students in this
class (N=31; 8 boys and 23 girls; M=17.10years; SD=0.47)
completed the questionnaire twice with a 2-week interval.
Chi-square analysis was performed to compare any differ-
ences in the prevalence of each somatic complaint.

Results

Prevalence of somatic health problems in a
sample of urban Moroccan high school students

The detailed prevalence of defined somatic symptoms and
diseases is presented in Table 2. The most prevalent somatic
problem was headaches, which was reported by 57.5% of the
total sample (62.8% in girls, 51.8% in boys), followed by
problems with diarrhea or constipation, reported by 30.3%
(37.8% in girls, 22.6% in boys), and allergy reported by
24.6% (29.6% in girls, 19.3% in boys).

In general, girls reported headaches, allergy, and diarrhea/
constipation significantly more often than boys (»=0.002,
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Table 2. Prevalence of defined somatic symptoms and diseases in a sample of Moroccan adolescents (N = 655).
Total sample Boys (yes/no)* Girls (yes/no)? Chi-square test
(yes/no)? % %
% X2 p-value Cramer’s V

Headaches (335/248) (146/136) (189/112) 12.6 0.002 0.14
575 51.8 62.8

Diarrhea/ (166/382) (61/209) (105/173) 15.12 0.001 0.15

constipation 30.3 226 37.8

Allergy (138/423) (53221) (85/202) 7.67 0.020 0.11
246 19.3 29.6

Skin disease (107/492) (471246) (60/246) 1.52 0.46 0.05
17.9 16 19.6

Migraine (85/503) (44/243) (41/260) 24 0.30 0.06
14.5 153 13.6

Gluten (41/547) (15/272) (26/375) 5.12 0.08 0.09

intolerance 7 52 6.5

Asthma (33/557) (12/278) (21/279) 236 0.31 0.06
5.6 4.1 7

Thyroid (26/580) (7/287) (19/293) 5.09 0.08 0.09

disease 43 24 6.1

Epilepsy (18/570) (27 (71299) 4.36 0.11 0.08
32 39 23

Diabetes (11/580) (6/283) (5/297) 0.34 0.84 0.02
19 2.1 1.7

Cancer (8/609) (5/302) (3/307) 1.46 0.48 0.05
1.3 1.6 |

Tuberculosis (7/602) (2/295) (5/307) 376 0.15 0.08
1.1 0.7 1.6

None of the (187/449) 108/203 79246 83l 0.004 0.11

above 294 347 243

n includes those answering yes or no to the question.

0.02, 0.001, respectively). The prevalence of epilepsy, diabe-
tes, and cancer was low (3.2%, 1.9%, 1.3%, respectively),
and 1% of the students reported a diagnosis of tuberculosis
(two boys and five girls). Significantly, more boys (34.7%)
than girls (24.3%) reported having none of the defined
somatic symptoms or diseases.

Somatic complaints in adolescents reporting
parental alcohol problems or experience of being
abused

Of the 655 students participating in this study, 42 (6.4%) did
not answer one or both of the following questions: “Have
you ever been physically and/or psychologically abused?”
and “Do you have a parent who has problems with alcohol?”
Of the remaining 613 students, 44 (7.2%, 12 girls and 32
boys) answered “Yes” to both questions.

To determine the association of each negative psychoso-
cial factor with somatic health separately, the answers of
the remaining 569 students were classified into three
groups: adolescents not reporting having parents with alco-
hol problems (PAP) nor the experience of being abused
(comparison group (CG); n=407), adolescents reporting
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having PAP (n=61, 10%); and adolescents reporting the
experience of PPA (n=101, 16.5%). There were 44 stu-
dents reporting having both PAP and the experience of
PPA. We decided not to create a PAP + PPA group of these
students, because in addition to its low prevalence (6.7%),
no significant divergency in the prevalence of any somatic
complain was found in this group.

The comparison of the frequencies of somatic complaints
between the three groups (CG, PAP, and PPA) revealed sig-
nificant interaction (Table 3). The prevalence of allergy
(x*(2, n=605)=7.17, p=0.03), diarrhea/constipation (x3(2,
n=611)=9.28, p=0.02), skin disease (x2(2, n=606)=8.48,
p=0.01), epilepsy (x*(2, n=602)=12.83, p=0.002),
migraine (x3(2, n=607)=54.16, p < 0.001), headaches (x2(2,
n=607)=23.72, p<0.001), gluten intolerance (x3(2,
n=605)=32.3, p<0.001), or thyroid disease (x3(2,
n=606)=33.74, p<0.001) differed significantly between
the groups, each differing with a small to moderate effect
size (Cramer’s V between 0.13 and 0.32; Table 3).

Post hoc comparisons revealed that adolescents belong-
ing to the CG reported significantly fewer problems
with gluten intolerance (x*(2, n=605)=13.22, p=0.001),
migraine (x3(2, n=607)=38.07, p <0.001), headaches (x3(2,
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Table 3. Prevalence and risk ratio (RR) of defined somatic symptoms and diseases according to psychosocial variable groups.

CG (n=407) PAP (n=61) PPA (n=101) Chi-square test

% % RR % RR X2 p-value Cramer’s V
Headaches 49.20 67.80 1.38 75.30 1.53 23.72 <0.001 0.21
Diarrhea/constipation 24.50 30.20 1.23 39.80 1.56 8.00 0.020 0.13
Allergy 24.50 15.30 0.62 34.50 1.41 7.17 0.030 0.12
Skin disease 16.10 12.10 0.75 28.60 1.78 9.28 0.010 0.13
Migraine 6.80 12.30 1.81 34.70 5.10 54.16 <0.001 0.32
Gluten intolerance 4.30 1.70 0.39 20.00 4.65 3230 <0.001 0.25
Asthma 4.70 7.10 1.51 8.70 1.85 2.53 0.28 0.07
Thyroid disease 1.80 1.70 0.94 14.60 8.11 33.74 <0.001 0.25
Epilepsy 1.60 1.80 1.12 8.30 5.19 12.83 <0.001 0.16
Diabetes 1.10 1.80 1.64 3.10 2.82 2.23 0.33 0.06
Cancer 1.00 0.00 0.00 3.10 1.78 3.49 0.17 0.08
Tuberculosis 1.80 0.00 0.00 0.00 0.00 2.80 0.25 0.07

CG: comparison group; PAP: adolescents reporting parental alcohol use problems; PPA: adolescents reporting the experience of physical and/or

psychological abuse.

n=607)=22.94, p<0.001), or thyroid disease (x2(2,
n=606)=17.98, p<0.001) than the adolescents belonging
to the PAP or PPA groups.

The adolescents reporting the experience of PPA were sig-
nificantly more likely to have epilepsy (x3(2, n=602)=12.82,
p=0.002), migraine (x3%(2, n=607)=53.29, p<0.001),
headaches (x%(2, n=607)=16.56, p<0.001), gluten
intolerance (x*(2, n=605)=31.81, p<0.001), skin dis-
ease (x*(2, n=606)=2.95, p=0.01), or thyroid dis-
ease (x2(2, n=606)=33.76, p<<0.01) than the adolescents
reporting parental alcohol use problems or reporting none of
the psychosocial problems considered (Table 4).

In those who reported the experience of PPA, the risk of
having somatic complaints increased significantly for sev-
eral of the defined complaints. The risk of having thyroid
disease was eight times higher for the PPA group (risk ratio
(RR)=8.11), while the risk of having complaints for
migraine, epilepsy, or gluten intolerance increased about five
times in these students (RR=5.19, 5.1, and 4.65, respec-
tively). The risk that these adolescents (PPA) also have dia-
betes almost tripled (RR=2.82), and their risk of having
asthma almost doubled (RR=1.85). The risk of having any
of these somatic complaints did not increase significantly in
the adolescents who reported parental alcohol use problems
(PAP group), with the exception of the risk of headaches,
which increased about 50% (RR=1.53; Table 3).

Discussion

To the best of our knowledge, the present work is the first
explorative study focusing on a sample of Moroccan adoles-
cents. Only about a third of the 15- to 18-year-old high
school students reported no somatic complaints at all; conse-
quently, the vast majority (over 70%) of the students from
this urban area in Morocco suffered from some kind of
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somatic condition. Our finding is in line with some previous
results showing that 83% of African-American adolescents
reported at least one somatic symptom in 2007.28 However,
studies in Swedish and Croatian adolescent populations have
reported relatively low prevalences (30%-50%) of somatic
symptoms.23° While the physical diagnoses may not be cul-
ture sensitive (epilepsy, diabetes, and tuberculosis, for
instance, should be diagnosed according to the same medical
criteria in all countries), the prevalence of complaints for
digestion problems or pain (such as headaches) may be influ-
enced by the culture and should be compared with caution
between different countries.’’ However, the finding that
almost 1% of Moroccan adolescents living in an urban area
still suffer from tuberculosis should be noted and discussed
in the light of lacking medical resources for monitoring and
control of this disease in Morocco.??

Although the prevalence of somatic problems may differ
significantly between studies from different countries, the
type of the most common somatic complaints in adolescents
is very similar. This study showed that headache was the
most prevalent somatic problem reported by over half of the
Moroccan adolescent sample, in line with earlier surveys
conducted in different countries.’* 35 The presence of head-
aches in adolescents has previously been associated with
psychiatric illness and psychosocial problems,*3% and with
the presence of other somatic complaints.”

Importantly, the sample consisted of high school students.
Although the school environment promotes the development
of the adolescent, it also places constraints and demands on
them that may entail stress.*’ A series of studies have impli-
cated stress in the development and maintenance of health
complaints,*"#} especially headaches,**5 gastrointestinal
disorders,*#7 and allergy.***° Consequently, the most preva-
lent somatic problems reported by the adolescent students in
this study, namely headaches, diarrhea and/or constipation
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Table 4. Post hoc analyses for prevalence of defined somatic symptoms and diseases according to psychosocial variable groups.

CG (n=407) PAP (n=61) PPA (n=101)
Headaches Adjusted Z scores -4.79 1.98 4.07
X2 2294 3.92 16.56
p-value <0.001 0.14 <0.001
Diarrhea/ Adjusted Z scores -2.55 0.43 2.69
constipation X2 6.50 0.18 7.24
p-value 0.04 0.91 0.03
Allergy Adjusted Z scores -0.52 -1.86 221
X2 0.27 3.46 4.88
p-value 0.87 0.18 0.09
Skin disease Adjusted Z scores -1.64 =[i21 295
x? 2.69 1.46 8.70
p-value 0.26 0.48 0.013
Migraine Adjusted Z scores -6.17 -0.02 7.30
X2 38.07 0.0004 53.29
p-value <0.001 1.00 <0.001
Gluten Adjusted Z scores -3.65 -1.63 5.64
intolerance X2 13.22 2.66 31.81
p-value 0.001 0.26 <0.001
Asthma Adjusted Z scores -1.54 0.52 1.40
X2 237 0.27 1.96
p-value 031 0.87 037
Thyroid Adjusted Z scores -4.24 -0.96 5.8l
disease X2 17.98 0.92 3376
p-value <0.001 0.63 <0.001
Epilepsy Adjusted Z scores -2.69 -0.52 3.58
X2 724 0.27 12.82
p-value 0.03 0.87 0.002
Diabetes Adjusted Z scores -1.34 0.18 1.43
X2 1.79 0.03 2.04
p-value 0.40 0.98 0.36
Cancer Adjusted Z scores -0.82 -0.94 1.75
X2 0.67 0.88 3.06
p-value 0.71 0.64 0.21
Tuberculosis Adjusted Z scores 1.67 -0.92 -1.23
X2 279 0.85 1.51
p-value 0.25 0.65 0.47

CG: comparison group; PAP: adolescents reporting parental alcohol use problems; PPA: adolescents reporting the experience of physical and/or psycho-
logical abuse.
Significance level set at p < 0.017 after Bonferroni adjustment.

problems, and allergy, in that order of importance, may be at
least, in part, associated to the school environment and more
specifically to school-related stress.

We found that adolescent females from an urban area of
Morocco report more somatic complaints compared to their
male classmates, which is in line with other international
studies on adolescent health.??% In two Scandinavian stud-
ies, lower self-esteem and higher levels of perceived stress
in the school environment could partially explain the
increased prevalence of health complaints reported by
girls.’%2 As suggested by one of the Nordic studies, boys
seem to be more casual about the demands placed on them
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by their school and be more relaxed about ideal body stand-
ards, whereas girls seem to be under the double pressure to
conform to the ideal body image and to perform well at
school. >

The observed gender differences may be related to bio-
logical changes, including pubertal maturity,53* physiologi-
cal, and psychological differences, such as females being
more attentive to their wellbeing and more sensitive in per-
ceiving and reporting symptoms of illness,* and to sociocul-
tural characteristics associated with greater expression of
emotions and concerns by females and, consequently, easier
seeking of medical care.5657
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Negative psychosocial environmental factors and
adolescent somatic health

Our study suggests that the experience of physical and/or
psychological abuse (PPA) has a dramatic effect on the
somatic health of adolescents. The prevalence of thyroid dis-
ease was significantly increased in the group of adolescents
who reported the experience of PPA. This result may also be
associated with the chronic stress caused by the experience
of abuse. Indeed, thyroid function is usually down-regulated
during such stressful conditions.?! Stressful life events may
cause alteration in serum thyroid hormone levels and initiate
the synthesis of anti-thyroid antibodies, causing autoimmune
thyroiditis.’% 60

Another significantly increased somatic complaint in
adolescents reporting this negative psychosocial factor in
their life was skin problems. Earlier research indicates that
skin problems are often comorbid with psychiatric disorders
(anxiety, depression, and obsessive—compulsive personality
disorders).®!%2 In addition, PPA constitute stressful life
events that may play an important role in triggering or aggra-
vating skin problems and disorders.6>-

Adolescents belonging to the PPA group had a substan-
tially increased risk of having neurological complaints (like
migraine and epilepsy) and gastrointestinal complaints (diar-
rhea/constipation and gluten intolerance).

As regards neurological complaints, this study showed a
strong and significant increase in the prevalence of epilepsy
in adolescents with experience of PPA compared to those not
reporting having parents with alcohol use problems or the
experience of being abused. Similar results have been found
by various studies explaining the negative effect of sexual
abuse on brain development, resulting in changes in both
brain structure and function.!2!465-67 This increase of epi-
lepsy prevalence among adolescents who reported the expe-
rience of PPA may also be explained by the fact that negative
life events, such as PPA, may increase the probability of hav-
ing a greater response to stressors, which in turn increases
the probability of inducing epileptic activity.®®

The risk of having migraine and headaches in students
who reported experience of PPA was also significantly
increased compared to their classmates without such experi-
ences. This finding is in accordance with a recently pub-
lished retrospective study, which found that young adults
having experienced any of the three types of abuse (i.e. phys-
ical, emotional, or sexual) are twice as likely to suffer from
migraine than their non-abused peers.®” Moreover, increased
prevalence of migraine and headaches in adult survivors of
physical abuse has been documented?® and has been sug-
gested to be linked to the neurological effects of abuse on
brain functions.'*” Early stress has been found to be
involved in the pathogenesis of migraine and headaches.”"7

We also found that the risk of having headaches was
almost doubled among adolescents who reported that they
have a parent with alcohol use problems. In fact, the increased
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prevalence of headaches in adolescents with this kind of
familial problems could be environmental. For instance, it
has been noted that children of alcoholic parents are often
victims of physical abuse 7>7* or neglect’>7¢ and that, as a
result, these youngsters may develop stress-related health
problems like headaches and migraines.2077

In adolescents belonging to the PPA group, the preva-
lences of gluten intolerance and complaints for diarrhea/con-
stipation were significantly increased. The relationship
between abuse history and gastrointestinal problems may be
explained by the fact that abuse history, by virtue of its multi-
component psycho-physiological effects, can influence gas-
trointestinal reactivity, either directly or indirectly as a
consequence of psychological comorbidities.”® This can
occur via changes in gut motility, especially as there are a
variety of neural and humoral pathways that link brain and
gut, which may be influenced by the exposure to stress.”

Furthermore, exposure to stress results in an alteration of
the brain—gut interactions.®® This alteration in the gastroin-
testinal system is among the predisposing factors that
may contribute to the development of gluten intolerance
symptoms.®! In addition, stress alters the structure and com-
position of the enteric nervous system that orchestrates vari-
ous gastrointestinal functions.®?> Consequently, changes of
the enteric nervous system may also be associated with gas-
trointestinal disorders.*?

We also found that the risk of diabetes was tripled for
adolescents in the PPA group. This result may be explained
by the fact that stressful experiences may lead to the activa-
tion of the hypothalamic—pituitary—adrenal (HPA) axis, lead-
ing in turn to various endocrine abnormalities (such as high
cortisol) and cytokine-mediated immunologic responses,
which may play an important role in the development of dia-
betes by contributing to insulin resistance.®*%

Finally, our results showed that the risk of asthma was
one and a half times increased in those reporting a parent
with alcohol use problems and nearly doubled in those
reporting the experience of PPA. Again, stressful life events
have been identified as a risk factor affecting the onset, pro-
gression, and severity of asthma in adolescents.¢%7 The rela-
tionship between stressful life events and asthma may be
associated with the alteration of immune function through
the release of HPA’s and sympatho medullary pathway’s hor-
mones, as well as of inflammatory cytokines (IL-5, IL-13,
IL-4, and IFN-y).88:89

Conclusion

A majority of Moroccan adolescents from urban high schools
report the existence of some somatic complaint. The most
frequent complaints are headaches, diarrhea and/or constipa-
tion, and allergies. Female students suffer from somatic
complaints more often than their male classmates. The expe-
rience of PPA is associated with increased prevalence of
somatic problems.
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The present findings highlight the importance of screen-
ing for parental alcohol use problems and for the experience
of PPA when treating adolescents with somatic health prob-
lems. Our results strengthen previous findings and empha-
size the importance of cooperation between social support
and healthcare personnel when managing the recovery of
adolescents who have experienced abuse.

Limitations

The study had a cross-sectional design; consequently, no
conclusions about causal associations should be drawn.
Headaches and constipation/diarrhea were the most fre-
quently reported somatic problems among Moroccan adoles-
cents; however, these complaints may vary greatly in the
same individual over a short time period, which may affect
the reliability of the report. A respondent who has experi-
enced headaches or gastrointestinal problems just before
answering the questionnaire may be more prone to acknowl-
edging the existence of these problems during the past year.
Conversely, the absence of these complaints during the
recent past may lead the respondent to forget about them and
deny the existence of these complaints when assessed over a
12-month perspective. This tendency was recognized by our
test—retest assessment as well, which found that these items
varied the most (but not significantly) over a 2-week inter-
val. The reliability of the assessment of these complaints
over a l-year period should therefore be interpreted with
caution.

Moreover, the higher prevalence of headaches and gas-
trointestinal problems may be coupled to the menstrual
cycle of girls, for which no correction was made in this
study.

The assessment of the presence of parental alcohol use
problems or the experience of PPA did not include any
structured measures or archive or register information; con-
sequently, the assessment of abuse did not consider the
degree or frequency of abuse, any associated disability, or
information on the specific type of abuse experienced by
the adolescent.

Furthermore, due to the anonymous data collection
method and the lack of healthcare registers in Morocco, the
prevalence of the medical diagnoses among the surveyed
adolescents relied on self-reports and could not be checked
against actual medical records.

It is noteworthy that, based on the recognized limitations
of the assessed data, an improved version of the survey has
been developed for future use in the MeSHe project.

Compliance with ethical standards

All procedures performed in the course of this study involving
human participants were carried out in accordance with the ethical
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Abstract

Background: Studies on mental health are scarce from Arab countries, especially studies focusing on adolescents. In
addition to the neurobiological and physiological changes that occur during adolescent development, psychological,
societal and cultural influences have strong effects on adolescents’behavior and on their somatic and mental health.
The present study aimed (1) to describe the mental health profile, operationalized as psychological distress, of a sam-
ple of Moroccan adolescents, and (2) to investigate how specific psychosocial factors (parental alcohol use problems
and the experience of physical and/or psychological abuse) may affect adolescents’ mental health.

Methods: The sample included 375 adolescents from conveniently selected classes of four high schools in the city
of Tetouan in Morocco. The participants responded to an anonymous survey containing, beside other inventories,
the Brief Symptom Inventory (BSI) and identified those reporting parental alcohol use problems and/or the previous
experience of abuse. The sample characteristics were defined using descriptive statistics. The effects of the defined
psychosocial factors were identified using the Kruskal-Wallis test, followed by the post hoc Fisher’s least significant
difference test.

Results: The most common problems found in high school students from an urban region of Morocco were memory
problems, concentration difficulties, restlessness, fear, nervosity and feelings of inadequacy during interpersonal inter-
actions. The female students reported significantly higher psychological distress levels when compared to the male
students (p <0.001). The adolescents reporting parental alcohol use problems and the experience of physical/psycho-
logical abuse showed significantly higher levels of psychological distress (p=0.02), especially symptoms of somatiza-
tion (p<0.001), hostility (p=0.005) and anxiety (p=0.01), than those not reporting any of these psychosocial factors.
Conclusion: The mental health profile of female adolescents from an urban area of Morocco is worse than that of
their male fellow students. Adolescents reporting parental alcohol use problems and/or the experience of physical/
psychological abuse need synchronized support from social- and healthcare services.

Keywords: Adolescents, Brief Symptom Inventory, Experience of abuse, Mental health, Morocco, Parental alcohol use
problems
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Introduction

Adolescence is a period of life with specific health and
developmental needs. It is one of the most rapid phases
of human development, during which adolescents
form their identity, learn how to control their emo-
tions and relationships, and acquire various abilities
and attributes, such as self-reliance, work orientation,
social commitment, openness to sociopolitical change,
and tolerance of individual and cultural differences [1],
as well as skills that can be important for their well-
being [2]. In the adolescent brain there is a heightened
responsiveness to stimuli (positive and negative) and to
socioemotional contexts, while impulse control is still
relatively immature [3]. Therefore, this period of life
is characterized by various vulnerabilities for the ado-
lescent. The vulnerabilities include both risky behav-
iors, such as drug abuse or violence, and vulnerability
to psychiatric problems [4, 5]. In Morocco, 8.9% of the
population, almost three million individuals, are aged
between 15 and 19 years [6]. According to a report by
the Moroccan Ministry of Health [7], almost every sec-
ond adolescent (48.9%) has a problem with insomnia,
anxiety and/or depression. One in five children and
adolescents in Morocco suffers from a mental disorder;
in half of these cases the age of onset was 14. These fig-
ures can explain why mental health recently emerged as
one of Morocco’s main health objectives [7, 8].

The lifestyle of an adolescent’s parents has a sig-
nificant effect on his or her well-being [9]. Adoles-
cents whose parents have alcohol use problems are
exposed to an increased risk of developing alcohol or
drug use problems themselves, as well as an increased
risk of encountering serious psychological problems
[10]. Indeed, these adolescents report higher levels of
depression, anxiety and/or stress than do adolescents
whose parents do not have alcohol use problems [11,
12].

Furthermore, the experience of physical and/or psy-
chological abuse during adolescence may be associated
with general psychological distress, conduct problems,
and aggression [13-17], as well as with increased risk of
severe substance abuse problems [13, 18]. Such abuse is
often combined in adolescents with lower self-esteem
and higher levels of major depression, anxiety disorder
and self-harm behavior [13, 19, 20]. In addition, ado-
lescents with a combined history of physical and sexual
abuse show higher scores on dissociation and somatiza-
tion problems than do adolescents without any history of
such abuse [21, 22].

The present study describes the psychological distress
level in a sample of adolescents from an urban area in
Morocco (the city of Tetouan), and investigates the rela-
tion between negative psychosocial factors (parental
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alcohol use problems and/or the experience of physical/
psychological abuse) and the adolescents’ mental health.

Methods

Study population

This study was carried out within the framework of the
“Mental and Somatic Health without borders” (MeSHe)
project. MeSHe is an international project focusing on
culture-specific patterns of mental health profiles cou-
pled to substance abuse and aggressive antisocial behav-
ior in adolescents [23]. The study population included
students (N=375; 170 males and 205 females) from
conveniently selected tenth-, eleventh- and twelfth-
grade classes at four high schools in the city of Tetouan,
Morocco. With the authorization of the four school
directors, data collection was done in the course of the
2014/15 school year. In total, the four high schools had
97 classes. Two classes from each grade and from each
school were selected to participate in the study. In the
24 conveniently selected classes there were 876 students
enrolled, of which 375 (43%) participated and completed
the survey, representing 2.42% of the entire high school
student population in the city of Tetouan (N=15,506 stu-
dents spread across 17 high schools). The age range in the
study population was 15 to 18 years old and the mean age
was 16.56 (SD =1.04) years.

Measures

MeSHe background inventory

The MeSHe survey includes, beside a list of validated
measures of drug and alcohol abuse, antisocial aggres-
sive behavior, and psychological distress, a detailed
background questionnaire assessing the respondent’s
age, gender, and presence of clinically diagnosed physi-
cal health problems. The background section of the
questionnaire also contains items about environmen-
tal, psychosocial factors. Two of these items are stated
as follows: “Have you ever been physically and/or psy-
chologically abused?” and “Do you have a parent who
has problems with alcohol?”. Based on their answers to
these two questions, the responding adolescents in this
study were classified into either of four groups: Adoles-
cents not reporting having parental alcohol use problems
nor the experience of being abused (comparison group:
CG) (n=250); adolescents reporting parental alcohol
use problems (PAP) (n=33); adolescents reporting the
experience of physical and/or psychological abuse (PPA)
(n=55); and adolescents reporting both parental alco-
hol use problems and the experience of physical and/or
psychological abuse (PAP + PPA) (1 =19). Of the 375 stu-
dents participating in this study, 18 did not answer one or
both of these questions, and were consequently excluded
from the comparison between groups.
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Brief Symptom Inventory

The MeSHe survey includes the Brief Symptom Inventory
(BSI), which is a brief form of the Symptom Checklist
Revised (SCL-90-R) [24, 25], a self-reporting inventory
developed to measure an individual’s level of psychologi-
cal distress [26]. The BSI has been translated into over
24 languages, including Arabic [27]. In this study, the
responding adolescents were asked to rate the general
influence of each item on their well-being over the past
year.

The BSI contains 53 items, each of which is rated on a
five-point Likert scale ranging from 0 (“not at all”) to 4
(“extremely”). Nine primary symptom dimensions of psy-
chological distress are assessed within the BSI, namely
somatization (SOM), obsessive compulsiveness (OBS),
interpersonal sensitivity (INS), depression (DEP), anxiety
(ANX), hostility (HOS), phobic anxiety (PHOB), para-
noid ideation (PAR), and psychoticism (PSY). In addition
to the nine symptom dimensions, the Global Severity
Index (GSI), an indicator of the current overall level of
distress, can be calculated [28].

The BSI can also be used in non-psychiatric adult pop-
ulations [29, 30] and adolescents [31]. The BSI's accept-
able or good validity and its reliability measures have
been established [32, 33]. In this study, the internal reli-
ability of the primary symptom dimensions and the GSI
was tested using internal consistency (Cronbach’s a); it
was found to be acceptable for all dimensions and ranged
from 0.71 (PSY) to 0.85 (DEP).

Ethical considerations

The MeSHe survey was designed in accordance with the
Helsinki Declaration [34] and its completion is voluntary
and anonymous. The use of the survey was approved by
the parent associations at each of the four high schools
included in the study, by the Regional Directorate of the
Ministry of National Education in Tetouan (with the
registration number 85), responsible for managing and
directing all matters concerning students from primary
to high school education at Tetouan province, and by
the Faculty of Science, University Abdelmalek Essaadi.
Completion of the survey was considered as consent to
participate.

All potential participants received a short written and
oral presentation of the MeSHe project and its aims, and
were given opportunity to discuss the project and their
eventual participation with a responsible researcher; they
were also offered the opportunity to leave the classroom
if they did not want to participate in the study. The stu-
dents were assured that their decision whether or not to
participate would have no effect on their school record.
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The data from the responding students were collected on
anonymous survey sheets.

Statistical analysis

The sample characteristics were defined through descrip-
tive statistics using SPSS version 21.0 (IBM). Because the
scores of the BSI dimensions were not normally distrib-
uted in the study population, non-parametric statistical
analyses were used. The Mann—Whitney U/ test was used
to compare the scores of male and female students. The
Kruskal-Wallis test was applied to compare the means
ranks between the adolescents not reporting parental
alcohol use problem nor the experience of abuse, the ado-
lescents reporting parental alcohol use problems, the ado-
lescents with experience of physical and/or psychological
abuse, and the adolescents reporting both problems.

Post hoc (Fisher’s least significant difference) tests were
applied for multiple testing regarding the differential
interactions between the student groups. All the analyses
were two-tailed and the significance level was defined at
p<0.05.

Results

Mental health of Moroccan adolescents from an urban area
Table 1 summarizes the mean values for each of the
nine primary symptom dimensions of the Brief Symp-
tom Inventory (BSI) and for the General Severity Index
(GSI) in the Moroccan student sample. Generally, the
responding Moroccan female students reported higher
psychological distress when compared to their respond-
ing male fellow students. The female students scored sig-
nificantly higher on all but one of the primary symptom
dimensions; the exception being the “hostility” dimen-
sion where no significant difference could be measured
between the genders. The generally higher psychological
distress level in the female students is reflected also in
their significantly higher GSI score.

Mental health of Moroccan adolescents reporting parental
alcohol use problems or the experience of abuse

The majority of the responding high school students did
not report the experience of physical nor psychological
abuse (80.5%) and had no parent with alcohol use prob-
lems (86.4%). Nevertheless, a substantial number of
adolescents reported the experience of physical and/or
psychological abuse (14.7%) or the presence of at least
one parent with problematic use of alcohol (8.8%). Of
the students, 5.1% (n=19) reported that they had expe-
rienced both physical and/or psychological abuse and
a parent with alcohol use problems. There were signifi-
cantly more male than female students reporting paren-
tal alcohol use problems (males: 11%; females: 7.8%;
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Table 1 Self-reported psychiatric problems in the general population of Moroccan adolescents (N=375)

BSl subscales Moroccan adolescents

Male (n = 144-169)

Female (n=163-199)* P

M (SD) M (SD) M (SD)
Somatization 1.25 (0.83) 0.99 (0.78) 147 (0.81) <0.001
Obsessive compulsiveness 1.73 (0.83) 1.53(0.82) 1.90 (0.81) <0.001
Psychoticism 1.39(0.87) 1.26 (0.81) 1.50(0.9) 0.02
Depression 1.22 (0.89) 1.07 (0.81) 1.34(0.94) 0.01
Interpersonal sensitivity 1.52 (0.94) 1.17(0.83) 1.81(0.92) <0.001
Hostility 1.29(0.82) 1.19(0.76) 1.38 (0.86) 0.06
Phobic anxiety 1.16 (0.82) 0.96 (0.78) 1.34(0.82) <0001
Anxiety 1.58 (0.87) 1.24(0.74) 1.84 (0.88) <0.001
Paranoid ideation 148 (0.83) 1.36(0.81) 1.59(0.83) 0.02
GSI 1.38 (0.68) 1.20(0.67) 1.54(0.65) <0.001

* The number of responses varies for the different subscales of the BSI

p=0.002), or reporting both parental alcohol use prob-
lems and the experience of abuse (males: 9.8%; females:
1.6%; p=0.03), whereas there were more female than
male students reporting the experience of physical and/
or psychological abuse, although this difference did not
reach the significance level (females: 17.1%; males: 13.4%;
p=0.36). Because of the differences in the gender distri-
bution in the responses to these questions, the level of
psychological distress was analyzed separately.

In the PAP group (in both male and female stu-
dents reporting parental alcohol use problems) none of
the nine primary symptom dimension scores differed
from the scores of the comparison group (CG).

The male students who reported both parental alco-
hol use problems and the experience of physical and/or

psychological abuse (the PAP + PPA group) scored signif-
icantly higher than the male students not reporting any of
these problems (CG) in the somatization (p<0.001), the
hostility (»=0.005) and the anxiety (»p=0.01) primary
symptom dimensions, as well as in the GSI (»p=0.01)
(Table 2). The female students from the PPA group scored
significantly higher in the somatization (p<0.001), the
obsessive-compulsiveness (p=0.01), the psychoticism
(p=0.003), and the anxiety (p=0.04) primary symptom
dimensions compared to the female students in the CG;
they also indicated significantly higher psychological dis-
tress levels in the depression (p=0.01) and the hostility
(»=0.03) primary symptom dimensions, as well as in the
GSI (p=0.005), compared to the female students in both
the CG and PAP groups (Table 3).

Table 2 Self-reported psychological distress in adolescent Moroccan males by psychosocial variable groups

CG(n=108) PAP(n=18) PPA(n=22) PAP+PPA(n=16) Difference between groups
M (SD) M (SD) M (SD) M (SD) Test-stat(H) pvalue Posthoc
Somatization 090 (0.71) 0.94 (0.94) 1.07 (0.72) 1.63(0.87) 1042 0.02 CG < PAP + PPA*
PAP < PAP + PPA*
PPA < PAP + PPA*
Obsessive compulsiveness 147 (0.80) 1.65 (1.08) 1.53(0.92) 1.75 (0.50) 1.73 063 NS
Psychoticism 1.17 (0.80) 1.3(1.00) 146 (0.77) 1.55(0.75) 485 0.18 NS
Depression 1.01 (0.82) 1.17 (1.00) 1.07 (0.83) 1.27 (049) 285 041 NS
Interpersonal sensitivity 1.13 (0.83) 1.15 (0.89) 1.00 (0.77) 1.55 (0.89) 393 0.27 PPA < PAP + PPA*
Hostility 1.10(0.72) 1.21(0.93) 1.18 (0.69) 1.67(0.79) 7.26 0.06 CG < PAP + PPA*
PPA <PAP + PPA*
Phobic anxiety 0.89 (0.74) 091 (0.83) 1.04(0.81) 1.25 (0.90) 249 048 NS
Anxiety 16 (0.70) 1.22 (0.82) 125(0.75) 1.69 (0.79) 593 0.11 CG < PAP + PPA*
Paranoid ideation 1.26 (0.73) 1.35(0.89) 1.60 (1.00) 1.61(0.86) 385 0.28 NS
GSI 1.12(0.66) 1.28(0.8) 1.19(0.7) 1.56 (0.54) 6.28 0.10 CG < PAP+ PPA*

CG comparison group, PAP adolescents reporting parental alcohol use problems, PPA adolescents reporting the experience of physical and/or psychological abuse,
PAP+ PPA adolescents reporting both parental alcohol use problems and the experience of physical and/or psychological abuse

*p<0.05
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Table 3 Self-reported psychological distress in adolescent Moroccan females by psychosocial variable groups
CG(n=142) PAP (n=15) PPA (n=33) PAP+PPA (n=3) Difference between groups
(Min-Max) (Min-Max) (Min-Max) (Min-Max) Test-stat (H) p value Post hoc
Somatization 1.40 (0.83) 141 (0.77) 1.79(081) 1.76 (0.44) 6.84 008 CG< PPA*
Obsessive compulsiveness 1.83 (0.81) 1.56 (0.85) 223(0.74) 2.11(092) 9.04 0.03 CG < PPA*
PAP < PPA*
Psychoticism 1.40 (0.91) 1.31(0.52) 1.92 (0.86) 0.80 (0.69) 1223 0.01 CG<PPA*
PAP < PPA*
Depression 1.22 (0.90) 1.12(0.62) 1.87(1.02) 0.94 (0.35) 1237 0.01 CG < PPA**
PAP < PPA*
Interpersonal sensitivity 1.73 (0.90) 149 (0.61) 2.03(0.99) 2.25 (0.66) 6.13 0.10 NS
Hostility 1.27 (0.86) 1.24 (0.60) 1.83(0.81) 1.40 (0.92) 1239 001 CG < PPA**
PAP < PPA*
Phobic anxiety 1.31(0.83) 1.23(0.82) 1.50(0.84) 0.80 (0.00) 294 040 NS
Anxiety 1.77 (0.88) 1.59 (0.61) 2.12(0.94) 2.22 (0.36) 499 0.17 CG<PPA*
Paranoid ideation 1.53(0.84) 1.38(0.58) 1.77 (0.87) 1.27 (0.46) 26 046 NS
GSI 1.45 (0.64) 1.37 (049) 192 (0.63) 1.52(0.16) 1313 <001 CG < PPA**
PAP < PPA*

CG comparison group, PAP adolescents reporting parental alcohol use problems, PPA adolescents reporting the experience of physical and/or psychological abuse,

PAP + PPA adolescents reporting both parental alcohol use problems and the experience of physical and/or psychological abuse

*p<0.05; **p<0.001

Discussion studies. In the absence of such data, our only conclusion
Mental health of Moroccan adolescents from an urban can be that adolescents living in a Moroccan urban area
region in 2014-2015 reported more symptoms and higher levels

To the best of our knowledge, this study is the first to
investigate the self-reported mental health of Moroccan
adolescents. To measure mental health and symptomatic
behavior, the well-known clinical instrument known as
the Brief Symptom Inventory (BSI) [24, 26] was used.
Although this instrument is most often used in clini-
cal populations to measure treatment effects by assess-
ing the patient’s feelings, it is also often used to measure
mental health profiles in non-clinical populations as
well. For instance, the BSI was used in a study assess-
ing an adolescent sample of the general population in
Israel [31]. Said study emphasized the need for culture-
specific BSI norm-data in adolescent populations, as sig-
nificant differences could be shown between American
and Israeli adolescents’ scores in somatization, hostility,
phobic anxiety, paranoid ideation and psychoticism, and
between the two group’s overall distress score (GSI), with
the American students reporting higher psychological
distress levels [31, 35]. When we compare the levels of
psychological distress reported in this study’s sample of
Moroccan adolescents with the levels found in American
and Israeli adolescents, we note that the Moroccan scores
are the highest. However, this comparison should be han-
dled with caution as the data from studies performed so
far apart in time. To be able to establish culture-specific
differences in adolescents’ psychological distress levels,
we would need to compare our data with more recent
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of psychological distress than did adolescents in devel-
oped or developing countries 10-20 years ago.

In line with previous studies [36-41], the scores of
the male and female students in the present study dif-
fered significantly, with female students reporting more
symptoms on all the BSI subscales, with the exception of
hostility. Other studies have suggested that being female
is associated with a higher prevalence of auditory verbal
hallucinations, earlier onset of psychotic illness, greater
affiliative need, and greater sensitivity to both conflict
and rejection within interpersonal relationships [42-45].
These gender differences in the mental health profile of
adolescents may be explained by gender-specific genetic
factors [46—-48], hormones [49], brain structure, function,
circuitry, and pharmacokinetics [50, 51], but also by gen-
der-specific exposure levels to the specific psychosocial
environmental risk factors [50, 52].

Mental health of Moroccan adolescents reporting parental
alcohol use problems or reporting the experience of abuse
In the present study, we found that significantly more
male than female students reported having parental alco-
hol use problems. These male students also reported
high levels of psychological distress, manifested by
their higher scores in the somatization, hostility, and
anxiety dimensions of the BSI, when compared to their
male classmates not reporting any of these problems
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(comparison group). These results may be explained by
the fact that children of parents with alcohol use disorder
exhibit a large probability of an earlier onset of substance
use [11], of suffering from neglect [53], and of having
cognitive deficit, behavioral and emotional difficulties,
and psychosocial adjustment problems [54-57], and of
having mental disorders [58]. Consequently, the pres-
ence of traumatic experiences in addition to the presence
of a parent with problematic alcohol use may increase
the risk of neurodevelopmental impairment [59]. Previ-
ous research has shown that abused children and adoles-
cents are at higher risk of exhibiting aggression [60-62]
and deficits in their emotional regulation [63]. Generally,
emotional dysregulation is positively correlated with hos-
tility [64] and represents a risk factor for internalizing
problems, such as anxiety and somatic complaints [65].
Our results also show that the female students who
reported the experience of physical/psychological abuse
also reported higher levels of psychological distress, cap-
tured by significantly higher scores in the somatization,
obsessive compulsiveness, psychoticism, anxiety, depres-
sion and hostility dimensions of the BSI, than did their
female classmates in the comparison group. Previous
research has found similar results, suggesting that the
experience of abuse by female adolescents is significantly
associated with anxiety, depression, dissociative disorder,
and aggressive behavior [66—68]. Furthermore, previous
research has shown that abuse of female adolescents may
be associated with dysregulation of their emotional pat-
terns [69], post-traumatic stress disorders [70], and low
self-esteem [71], which are strongly linked to internaliz-
ing and externalizing behaviors, and negative affect such
as depression, anxiety, hostility, somatization and psy-
choticism [72-74]. In our study population there were
significantly more male than female students reporting
both parental alcohol use problems and the experience
of abuse. This may be an effect of the Islamic culture
and education, which dissuades Arab female adoles-
cents from reporting being physically or psychologically
abused within their family, which may increase their feel-
ings of solitude and isolation, which in turn are strongly
associated with various psychiatric disorders [75-77].

Conclusion

The present study provides the first insights into the self-
reported mental health profiles of Moroccan adolescents
and underlines the need for new assessments in order to
make international comparisons.

The study provides evidence that female high school
students report higher psychological distress levels
compared to their male classmates. Furthermore, the
study confirms the serious and diverse negative rela-
tion between parental alcohol use problems and/or of
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the experience of physical/psychological abuse and the
mental health of adolescents. Interventions and support
for these adolescents from both social- and healthcare
organizations are warranted.

Limitations

The study had a cross-sectional design not allowing any
causality analyses. Despite including data from almost
400 adolescents, the study’s generalizability is limited;
the study population represented only a fraction of all
adolescents in Morocco and was selected from schools
in only one city. The study’s use of self-reporting entails
well-known limitations, namely that self-report question-
naires depend on the respondent’s ability and willingness
to remember and answer truthfully; responses may be
distorted by social desirability and recall biases [78].

The assessment of the physical and/or psychological
abuse did not include the degree or frequency of abuse,
any associated disability, or information on the specific
type of abuse experienced by the adolescent. It is note-
worthy that, based on this limitation and other rec-
ognized limitations of the assessed data, an improved
version of the survey has been developed for future use in
the MeSHe project.
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The aims of the present study were to map the level and distribution of aggressive and
antisocial behaviors in a sample of Moroccan high school students and to define the level of
these behaviors in adolescents who reported parental alcohol use problems and/or experienced
abuse. In total, 375 high school students completed the “Mental and Somatic Health without
borders (MeSHe)” survey that includes the Life History of Aggression scale. Male students had
significantly higher scores for aggression and antisocial behaviors than female. The students
who reported experience of abuse or parental alcohol use problems scored significantly higher
for aggression, self-directed aggression, and antisocial behaviors compared to students not
reporting these negative psychosocial factors. Previously shown gender-specific patterns in
aggressive and antisocial behaviors, but not in self-harm behaviors were confirmed in these
Moroccan high school students. Reported experience of abuse and/or parental alcohol use
problems were associated with increased frequency of aggressive and antisocial behaviors.
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Highlights:

* Male students reported higher levels of aggressive and antisocial behaviors
than their female classmates.

* No gender differences in self-harm behaviors were observed.

* Aggressive and antisocial behaviors were positively associated with the
experience of physical and/or psychological abuse and with parental alcohol
use problems.

* Students reporting the experience of physical and/or psychological abuse
also reported significantly more frequent self-harm behaviors compared to
their classmates.
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In Morocco, over three million individuals are aged between 15 and 19
years (High Commission for Planning, 2014). Compared to the population
age distributions observed in Western countries, this percentage represents a
substantial proportion of Morocco’s population, namely 8.9% (High Commission
for Planning, 2014). Consequently, the promotion of the health of adolescents is
a major focus of several Moroccan government bodies, such as the Ministry of
Health and the Ministry of Education and Youth, working together to improve the
psychosocial development (United Nations Educational, Scientific and Cultural
Organization, 2012). During adolescence, individuals adopt and develop skills
for adult life that allow them to make decisions about their lifestyle, learning,
relationships and self-autonomy (i.e., Greenberger, 1984; Zarrett & Eccles,
2006). This period of personal development includes several risk factors and
increased vulnerability to the possible development of negative life styles,
substance use, destructive behaviors and mental ill-health (i.e., Schulte-Ko6rne,
2016; Welsh et al., 2017). Despite its importance, the mental health and well-
being of Moroccan adolescents is literally unexplored.

During childhood, the level of aggressive antisocial behavior is measured
by the presence of physical aggression, lying, cheating, vandalism, and violation
of rules, and is labeled as conduct disorder (Kim-Cohen et al., 2005; Searight
et al., 2001). Aggressive behavior is often associated with mental disorders,
for instance attention deficit/hyperactivity disorder and autism spectrum
disorder (Macmillan, 2014; Kerekes et al., 2014). This association can be
explained mainly by the distinct social interaction problems experienced by
these youngsters (Kerekes et al., 2014). Childhood and adolescent aggressive
and antisocial behaviors have been also associated with defined negative
psychosocial factors in the youngster’s life. Physical or psychological abuse
of children may entail the development of various forms of psychopathology,
including both internalizing and externalizing symptoms (Alizzy, Calvete, &
Bushman, 2017; De Bellis, 2001; De Sanctis et al., 2012; Jung et al., 2017).
Numerous studies have demonstrated that adolescents who experienced abuse as
children were more likely to exhibit internalizing problems, such as depression
(e.g., Fergusson, Horwood, & Lynskey, 1996; Moylan et al., 2010; Widom,
2000; Wolfe et al., 2001), as well as externalizing behavior problems, such as
delinquency and violent criminality (Fergusson, Horwood, & Lynskey, 1996;
Fergusson & Lynskey, 1997; Herrenkohl, Egolf, & Herrenkohl, 1997; McCabe et
al., 2005; Moylan et al., 2010; Smith & Thornberry, 1995; Widom, 2000; Wolfe,
1999). The experience of parental alcohol use problems during childhood, with
or without the experience of abuse, has also been found to be associated with
conduct and emotional problems (Christensen & Bilenberg, 2000), as well as
a variety of internalizing and externalizing behaviors (Hussong et al., 2008;
Hussong et al., 2010).

In the present study we aimed to define the level, type and gender-specific
distribution of self-reported aggressive and antisocial behaviors in an urban
sample of Moroccan high school students. In addition, the aim was to analyze
the associations between parental alcohol use problems or experiencing physical/
psychological abuse and levels of aggressive and antisocial behaviors.
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Study Population

This study was carried out within the framework of the “Mental and Somatic Health
without borders” (MeSHe) project (http://meshe.se), which is an international project focusing
on culture-specific patterns of mental health coupled to substance use and aggressive
antisocial behavior in adolescents. The study population included high school students (N =
375; 45.3 % male) conveniently selected from classes including the 10", 11", and 12" grades
of four high schools in the Moroccan city of Tetouan. During the academical year of 2014/15
data was collected from four high schools, which housed 97 classes of 10", 11" and 12
grades. Two classes from each grade and from each school were selected to participate in the
study. In these 24 classes there were 876 students enrolled, of which 375 (43%) completed
the survey.This sample represents a conveniently selected 2.42% of the high school student
population in Tetouan (N = 15 506 students spread across 17 high schools). The age range of
the participants was from 15 to 18 (M = 16.56 SD =1.04) years.

Measures

Background inventory. Age, gender, the presence of clinically diagnosed somatic
and/or mental health problems, and psychosocial environmental factors were assessed by a
background questionnaire. Two questions of importance for the present study were “Have you
ever been physically and/or psychologically abused?” and “Do you have a parent who has
problems with alcohol?”.

Life history of aggression. The Life History of Aggression scale (LHA; Coccaro,
Berman & Kavoussi, 1997) measures the occurrence of aggressive and antisocial behaviors
from the age of 13 years. For the data collection in the Moroccan high school student
population, the Arabic version of the MeSHe survey was used including the Arabic translation
of the LHA. The translations were performed in two steps: the first step was to translate LHA
from English to Arabic and the second step was a back-translation by an independent translator
from Arabic to English. After several adjustments, the project leader (NK) approved a final
version of the Arabic LHA. The LHA total scale consists of three subscales: (1) a five-item
Aggression subscale (measuring temper tantrums, verbal aggression, fighting, physical assault,
and destruction of property); (2) a four-item Antisocial Behavior subscale (assessing school
behavioral problems, problems with supervisors, antisocial behavior not involving the police,
and antisocial behavior involving the police); and (3) a two-item Self-Directed Aggression
subscale (reporting suicidal and self-harm behavior). All items are scored on a six-point
Likert scale based on the total number of occurrences of the behavior. The scores are coded
as follows: 0 = no occurrences, 1 = one occurrence, 2 = two or three occurrences, 3 = four to
nine occurrences, 4 = 10 or more occurrences recalled, or 5 = more occurrences than can be
counted. In this study, the LHA total scale’s Cronbach’s alpha for internal consistency was .74.

Ethical Considerations

The MeSHe survey is designed in accordance with the Helsinki declaration (World
Medical Association, 1964) and its completion is voluntary and anonymous. All potential
participants received a short written and oral presentation of the MeSHe project and its aims. They
were offered opportunities to discuss the study and their participation therein with a responsible
researcher. They were also informed that they were free to leave the classroom if they did not
wish to participate in the study, and they were assured that their decision whether to participate
in the study would in no way affect their academic file. The data were collected on anonymous
survey sheets in order to guarantee the respondents’ anonymity. Completion of the survey was
considered as consent to participate. The survey was approved with the registration number 557,
by the Regional Directorate of the Ministry of National Education in Tétouan, responsible for
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managing and directing all matters concerning students from primary to high school education at
Tetouan province and by the Faculty of Science, University Abdelmalek Essaadi. The use of the
survey also was approved by each high school's director and parents' association.

Statistical Analysis

Sample characteristics were described by descriptive statistics. Because LHA scores
were not normally distributed in the study population, non-parametric statistical analysis was
used. The Mann-Whitney U-test was used for comparing LHA scores for males and females.
The Kruskal-Wallis H-test was applied to compare the means ranks between adolescents
reporting neither parental alcohol use problems or experience of abuse (CG), adolescents
reporting parental alcohol use problems (PAP), adolescents reporting experience of physical
and/or psychological abuse (PPA), and adolescents reporting both parental alcohol use
problems and some form of abuse (PAP + PPA). Of the 375 students participating in this
study, 18 did not answer one or both of the psychosocial environmental questions and were
therefore excluded from the comparison between groups. Based on their answers to these
two questions the adolescents were classified into either of four groups: (1) high school
students not reporting having parents with alcohol problems or the experience of being abused
(Comparison Group, CG; » = 250); (2) high school students reporting having parents with
alcohol problems (PAP; n = 33); (3) high school students reporting the experience of physical
and/or psychological abuse (PPA; n = 55); or (4) high school students reporting both parental
alcohol use problems and the experience of physical and/or psychological abuse (PAP + PPA;
n =19). Post hoc (Fisher’s least significant difference) tests were applied for multiple testing
regarding the differential interactions between these groups. All the analyses were two-tailed,
and the significance level was defined at p < .05.

Results

The mean LHA total score was 8.64 (SD = 7.49; Table 1) for the
entire sample. Males (n = 165-169, depending on the subscales scores) had
significantly (p < .001) higher LHA total scores, as well as the Aggression
subscale and Antisocial Behavior subscale scores compared to females (n =
196204, depending on the subscales). There were no statistically significant
differences in the Self-Directed Aggression subscale score (Table 1). On the
LHA total scale, 8.6% of the participants (6.1% of the males and 10.7% of the
females) scored zero. On the subscale level, 9.1% (6.6% of the males and 11.1%
of the females) scored zero on the Aggression subscale, 70.5% (71.4% of the
males and 69.7% of the females) scored zero on the Self-Directed Aggression
subscale, and 74.3% (61.5% of the males and 84.8% of the females) scored zero
on the Antisocial Behavior subscale.

Table 1

Mean (SD) values of the Life History of Aggression (LHA)

Score Total Males Females U-test 7
M (SD) M (SD) M (SD)

Total 8.64 (7.49) 10.53 (8.31) 7.05(6.31) 11991 <.001

Aggression 6.93 (5.35) 8.16(5.75) 5.9 (4.77) 12677.5 <.001

Self-Directed Aggression  0.76 (1.52)  0.73 (1.4) 0.8 (1.62) 16651.5 78

Antisocial Behavior 0.93 (2.35) 1.63(3.17) 0.34 (1.01) 12921.5 <.001

Note. LHA = Life History of Aggression.
*significance by Mann-Whitney U-test
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In overall, 55 (15.4%) students reported the experience of physical and/
or psychological abuse, while 33 (9.2%) reported having at least one parent
with problematic use of alcohol. Of all, 19 (5.3%) students reported to have
experienced both physical and/or psychological abuse and having at least one
parent with alcohol use problems. The results of the Kruskal-Wallis test showed
significance difference (p < .001) between the groups (CG, PAP, PPA and
PAP+PPA) in the LHA total scale and the subscales scores. Students from each
of the three groups (PAP, PPA, and PAP+PPA) scored significantly higher (p <
.001) on LHA total (p = .001, p < .001, p = .001, respectively), Aggression (p
=.01, p <.001, p = .002, respectively), and Antisocial Behaviors (p <. 001, p =
.001, p = .01, respectively) subscales compared to students from the CG (Table
2). On the Self-Directed Aggression subscale students reporting the experience
of abuse (belonging to the PPA or PAP+PPA groups) had significantly higher
scores (p < .001, p = .02, respectively) compared to the students in the CG. In
addition, students from the PPA group had significantly (p = .02) higher scores
than students in the PAP group (Table 2).

Table 2
Life History of Aggression scores according to different groups

Sco CG PAP PPA  PAP+PPA Difference between groups
re

(n=250) (n=33) (n=55) (n=19) H Post hoc analysis: p*

M 702 1138 1293 13.06 CGrys FAR: (001

Total 4236 *** CG vs. PPA: <.001
(SD) (648)  (8.6) (8.5) (8.05) CG vs. PPA+PAP: .001

; M 593 839 9.67 9.89 CG vs. PPA: <001

pe 3051 % CGvs. PAP: 01

sul sca.e (SD) (4.9 (5.77)  (5.67) (5.69) CG vs. PAP+PPA: 002

Self-Dlrgcted M 0.53 0.81 1.58 1.37 CG vs. PPA: <.001
Aggression 28.83***  CG vs. PPA+PAP: .02

subscale (SD) (131)  (L5)  (212)  (157) PAP vs. PPA: .02

Antisocial M 0.55 2.06 1.65 1.95 CG vs. PAP: <.001

Behavior 27.94*** CG vs. PPA: .001
subscale (SD)  (1.68) “) (3.04) (2.86) CG vs. PAP+PPA: .01

Note. CG = Comparison Group; PAP = High school students reporting Parental Alcohol use Problems;
PPA = High school students reporting the experience of Physical and/or Psychological Abuse; PAP+PPA
= High school students reporting both PAP and PPA.

**p<.001

*significance by Post Hoc test

Discussion

Moroccan male high school students reported significantly higher levels
of antisocial and aggressive behaviors than their female classmates. This
gender aspect of aggressive and antisocial behaviors has been observed long
ago. In the 1980s, it was commonly agreed that males exhibit greater levels
of aggression than females (e.g., Maccoby & Jacklin, 1980). In the 1990s, the
argument was made that males and females express aggression in different ways
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and that one should view the matter of gender-specific aggression more in terms
of qualitative than quantitative differences (e.g., Bjorkqvist, 1994). Nowadays,
a softer conclusion is drawn from ongoing sociopsychological studies, namely
that males are slightly more aggressive than females (Finigan-Carr et al., 2016;
Shaheen & Jahan, 2014). Various factors are hypothesized to explain both
the qualitative and quantitative differences in aggression levels, for instance
potential biological and evolutionary influences (Archer, 2004), associations
between testosterone levels and aggressiveness during adolescence (Yi-Zhen &
Jun-Xia, 2009), psychosocial health profiles (Piko, Keresztes, & Pluhar, 2006),
and parental differential treatment of males and females (Mandara et al., 2012).

The scores in terms of aggressive and antisocial behaviors in our sample
showed a strongly skewed distribution. Most of the students scored zero or only
a few points while there were few students with high scores. The mean of the
Aggression and Antisocial Behavior subscales’ score (M = 7.86; SD = 6.68)
found in the present study was very similar to that obtained in 18 years old
Swedish twins (M = 7.90; SD = 6.45) (Hovey et al., 2016). The general lack
of relevant comparison data internationally points to a need for further studies
on aggressive and antisocial behaviors, in order to be able to describe cultural
differences in the general population and, particularly, in young adults.

The present study reinforces the general finding that Moroccan males
engage in more frequent and more serious extrovert aggressive acts compared to
females (i.e., Finigan-Carr et al., 2016; Shaheen & Jahan, 2014; Yi-Zhen & Jun-
Xia, 2009), but no gender differences could be measured in the frequency of self-
harm behaviors, which seems to contradict a previous report. Among Australian
adolescents, self-harm behavior was significantly more frequent in females
(10%) than in males (6%) (Moran et al., 2012), whereas in the Moroccan sample
we did not find any significant difference in the frequency of self-harm behavior
between male (0.73%) and female (0.76%) students. The higher incidence
of self-harm in Australian females during adolescence was independently
associated with the presence of depression, anxiety, social problems, high-risk
alcohol use, cannabis use, and cigarette smoking (Moran et al., 2012). The
absence of gender-specific differences in the frequency of self-harm obtained
in the present study despite the fact that Moroccan high school females report
a higher level of psychological distress, including anxiety and depression,
than their male classmates (Zouini et al., submitted), may be related to the
collectivist Moroccan culture, which may provide a protective factor against the
manifestation of anxiety in the form of self-harm behaviors. In fact, it has been
found that belief in Islam reduces suicide rates (Shah & Chandia, 2010), and
that these considerably lower rates of suicide and self-directed aggression seen
generally in Muslim population could be explained by respect for the normative
structures of collectivism, which values the acceptance of traditional authority,
and the adherence to religious and moral traditions (Kemmelmeier et al., 2002).

The question whether aggressive and antisocial behaviors in adolescents
are related to psychosocial factors is of major importance. Various studies in this
area have shown positive associations between parental alcohol use problems/
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dependence and conduct disorder or severe aggressive and antisocial behaviors
in children (Finan et al., 2015; Gabel & Shindledecker, 1993; Keller et al., 2011).
Our results agree with these studies. We found that students who reported that
they had at least one parent with alcohol use problems also reported increased
levels of aggressive and antisocial behaviors, overt aggression, and norm-
breaking behaviors in comparison to students who did not report parental alcohol
use problems. These results may be explained by the fact that parental alcohol
use is often combined with family discord and dysfunction (Dube et al., 2001;
Rothenberg, Hussong, & Chassin, 2017), paternal criminality or antisocial
behavior (Corman & Mocan, 2015; Hammerton et al., 2017), parental psychiatric
illness (Grant et al., 2015), and child abuse (Dube et al., 2001). These parental
factors (including parental alcohol use problems) affect the child’s socioemotional
and cognitive development and may provide the foundation for the development
of an aggressive, antisocial behavior pattern in the youngster (Barnow et al.,
2002; Bennett et al., 1988; Jansen et al., 1995; Keller et al., 2008).

Our results also show that students reporting the experience of physical and/
or psychological abuse scored significantly higher in the self-reported measure of
aggressive and antisocial traits, overt aggression and norm-breaking behavior, than
those not reporting these negative experiences. These results may be explained
by the “cycle of violence theory” (Widom, 1989a), which suggests that exposure
to abuse in childhood increases the risk of engaging in violent criminal offenses
or aggressive behavior in adolescence (Widom, 1989b), and by the fact that
the experience of childhood abuse may be heavily involved in a developmental
pathway leading to the possible onset of post-traumatic stress disorder and
depression (Powers et al., 2015; Wielaard et al., 2018), consequently increasing
future levels of aggressive and antisocial behaviors (Auslander et al., 2016;
Kendra, Bell, & Guimond, 2012). However, the connection between childhood
abuse and adolescent aggression has also been explained by social learning theory
hypotheses suggesting that aggression may be a learned behavior through direct
or observed violent interactions (Burton, Miller, & Shill, 2002). According to this
explanation, the more frequent and intense the adolescents’ traumatic events are,
such as physical or psychological abuse, the more likely it is that they learn to
engage in aggressive behavior. Similarly, adolescents may choose to be aggressive
towards themselves or others, in order to cope with their own feelings, thus
repeating what they have learned from their attackers (Felson & Lane, 2009).

The frequency of self-harm behavior in students reporting the experience
of physical and/or psychological abuse was also significantly higher when
compared to students who did not report any negative psychosocial factors,
but also when compared to those who reported parental alcohol use problems.
Indeed, Zoroglu et al. (2003) found a significant relationship between the number
of different types of abuse (emotional, sexual, physical) and self-harm behaviors
in Turkish high school students. The rate of suicide attempts and self-mutilation
behaviors was increased 7.6 and 2.7-fold, respectively, in abused Turkish high
school students compared to those not reporting any type of abuse (Zoroglu et al.,
2003). The significant increase in self-harm injuries in abused adolescents was
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associated with adverse contextual factors, including the family environment,
the characteristics of the adolescents’ relationship with their parents, and the
characteristics of the perceived parenting style, as well as psychiatric ill-health
in the adolescent (the existence of diagnoses such as depression, disruptive
behavior disorders, and/or substance abuse and dependence) (Brown et al., 1999;
BureSova et al., 2015; Kaplan et al., 1997).

Interventions focused on enhancing prosocial skills and preventing the
development of persistent aggressive and antisocial behavior may be important
for promoting behavioral adjustments and increased well-being in adolescents
living in negative psychosocial environments.

Limitations

Several limitations of the study must be discussed. First, the study has
a cross-sectional design not allowing causality analyses. In addition, although
the study included data from high school students conveniently selected, it
is a limitation that all the schools were from one city (Tetouan) and that the
study population size is only a small fraction of all high school students in this
city and in the whole country. These limitations relating to the data collection
strongly restrict the generalizability of the results. Furthermore, the assessment
method included only one self-report. Similarly, the assessment of the negative
psychosocial factors (presence of parental alcohol use problems or the experience
of physical and/or psychological abuse) did not include any structured measures,
archive or register information; consequently, the assessment of abuse did not
include the degree or frequency of abuse, any associated disability, or information
on the specific type of abuse experienced by the high school students.

Conclusion

Our results from a population of Moroccan high school students confirmed
the previously reported gender differences in aggressive and antisocial behaviors,
but not in regard to self-harm behaviors. The study also showed that parental
alcohol use problems or the experience of physical and/or psychological abuse
are associated with increased levels of aggressive and antisocial behaviors, while
the experience of abuse is coupled to increased proneness to self-harm behavior.
These results emphasize the need for support for adolescents with experience of
abuse and/or parental alcohol use problems. Future studies confirming our data
and addressing the limitations of this study should further extend the findings in
order to draw valid recommendations for interventions.
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Samoprocena agresivnog i antisocijalnog ponasanja
kod marokanskih srednjoskolaca

Btissame Zouini', Meftaha Senhaji', and Néra Kerekes?

'Department of Biology, Faculty of Sciences,
Abdelmalek Essaadi University, Tetouan, Morocco
’Department of Health Sciences, University West, Trollhdittan, Sweden

Ciljevi ove studije su bili mapiranje nivoa i distibucije agresivnog i antisocijalnog ponasanja
kod marokanskih srednjoskolaca (Maroko je drzava u severozapadnoj Africi, prim. prev.) i
odredivanje prisustva ovih ponasanja kod adolescenata koji su naveli da njihovi roditelji imaju
probleme vezane za upotrebu alkohola i/ili da su bili zlostavljani. Ukupno 375 srednjoskolaca
je ucestvovalo u studiji “Mentalno i telesno zdravlje bez granica” (eng. Mental and Somatic
Health without borders; MeSHe) u okviru koje su, izmedu ostalog, odgovarali i na Skalu
zivotne istorije agresivnosti (eng. Life History of Aggression scale). Ucenici su postigli
znacajno vise skorove na agresivnosti i antisocijalnom ponasanju od ucenica. Ucenici koji
su naveli da su njihovi roditelji imali probleme vezane za upotrebu alkohola ili da su bili
zlostavljani imali su znacajno viSe skorove na agresivnosti, agresivnosti usmerenoj prema
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sebi i na antisocijalnom ponasanju u odnosu na ucenike koji nisu izvestili 0 ovim negativnim
¢iniocima. Prethodno utvrdeni polno specifi¢ni obrasci agresivnog i antisocijlanog ponasanja
su potvrdeni kod ovih marokasnkih srednjoskolaca. Postojanje polno specifi¢nih obrazaca
nije potvrdeno kada je u pitanju samopovredivanje. Navodenje (u upitniku iz studije, prim.
prev) da su bili zlostavljani i da roditelji imaju probleme vezane za upotrebu alkohola bili su
povezani sa nivoom agresivnosti ucenika.

Kljuc¢ne redi: adolescenti, agresija, antisocijalno ponasanje, zlostavljanje, rod, roditelji koji
koriste alkohol.
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