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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 15 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= 16.64 years, range = | 5—-18years) 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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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.!5-18

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,'®20 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,

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:


www.meshe.se

Zouini et al.

Table I. 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
t()}:es/no) geS/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 0.21

constipation 17.2 17.8

Allergy (5/25) (4/25) 0.56 060 0.14
16.7 13.8

Skin disease (8/23) (5/26) 063 038 0.14
25.8 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) (1/29) 0.04 097 0.03
3.2 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.
2n 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.2* Participation was voluntary, and
data were collected on anonymous survey sheets ensuring

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,?%?7 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 (p=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
57.5 51.8 62.8

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

constipation 30.3 22.6 378

Allergy (138/423) (53/221) (85/202) 7.67 0.020 0.11
24.6 19.3 29.6

Skin disease (107/492) (47/246) (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 15.3 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) 2.36 031 0.06
5.6 4.1 7

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

disease 4.3 24 6.1

Epilepsy (18/570) (11/271) (7/299) 436 0.11 0.08
32 3.9 2.3

Diabetes (11/580) (6/283) (5/297) 0.34 0.84 0.02
1.9 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) 3.76 0.15 0.08
.1 0.7 1.6

None of the (187/449) 108/203 791246 831 0.004 0.11

above 294 34.7 24.3

2n 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

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 (x*(2,
n=611)=9.28, p=0.02), skin disease (x*(2, n=606)=8.48,
p=0.01), epilepsy (}*2, n=602)=12.83, p=0.002),
migraine (x*(2, n=607)=54.16, p <0.001), headaches (x2(2,
n=607)=23.72, p<0.001), gluten intolerance (x2(2,
n=605)=32.3, p<0.001), or thyroid disease (x2(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 (x*(2, n=607)=38.07, p <0.001), headaches (x2(2,



Zouini et al. 5
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 32.30 <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 (x3(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 (x%(2, n=602)=12.82,
p=0.002), migraine (x%(2, n=607)=53.29, p<<0.001),
headaches (x2(2, n=607)=16.56, p<<0.001), gluten
intolerance (x2(2, n=605)=31.81, p<<0.001), skin dis-
ease (x3(2, n=606)=2.95, p=0.01), or thyroid dis-
ease (x%(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

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.2%-30 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.3?

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.?335 The presence of head-
aches in adolescents has previously been associated with
psychiatric illness and psychosocial problems,?¢-38 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,*** gastrointestinal
disorders,*647 and allergy.*$4° 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
x? 22.94 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 2.21
X2 0.27 3.46 4.88
p-value 0.87 0.18 0.09
Skin disease Adjusted Z scores -1.64 -1.21 2.95
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
x? 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 0.31 0.87 0.37
Thyroid Adjusted Z scores -4.24 -0.96 5.81
disease X2 17.98 0.92 33.76
p-value <0.001 0.63 <0.001
Epilepsy Adjusted Z scores -2.69 -0.52 3.58
x? 7.24 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 2.79 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.’1°2 As suggested by one of the Nordic studies, boys
seem to be more casual about the demands placed on them

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,*3>* 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.56->7
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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.>8-¢0

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).61:%2 In addition, PPA constitute stressful life
events that may play an important role in triggering or aggra-
vating skin problems and disorders.?6¢4

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.!>145-67 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.®8

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.'*70 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

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 737* or neglect’>7¢ and that, as a
result, these youngsters may develop stress-related health
problems like headaches and migraines.?%77

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.3483

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.?-87 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-).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.
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