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Adverse childhood experience (ACE) has become an alarming phenomenon exposing youth at a great risk of
developing mental health issues. Several studies have examined the mechanism by which ACE affects adoles-
cent’s engagement in risky behaviors. However, little is known about these associations in the Tunisian/African
context. We investigated the role of impulsivity in the link between ACE and health risk behaviors among
schooled adolescents in Tunisia.

We performed a cross sectional study among 1940 schooled adolescents in the city of Mahdia (Tunisia) from
January to February 2020. To measure ACE, we used the validated Arabic version of the World Health Orga-
nization ACE questionnaire. The Barratt Impulsivity Scale and the Internet Addiction Test were used as screening
tools for impulsivity and internet addiction.

A total of 2520 adolescents were recruited. Of those, 1940 returned the questionnaires with an overall
response rate of 77%. The majority (97.5%) reported experiencing at least one ACE. Emotional neglect (83.2%)
and witnessing community violence (73.5%) were the most reported intra-familial ACEs. Males had higher rates
of exposure to social violence than females. The most common risky behavior was internet addiction (50%, 95%
CI = [47.9-52.3%]). Our survey revealed that ACEs score predict problematic behaviors through impulsiveness
(% mediated = 16.7%). Specifically, we found a major mediating role of impulsivity between the exposure to
ACE and the risk of internet addiction (% mediated = 37.5%).

Our results indicate the role of impulsivity in translating the risk associated with ACE leading to engagement
in high risk behaviors.

1. Introduction

Adverse childhood experiences (ACE) including exposure to phys-
ical, emotional or sexual abuse and social violence are linked to wide
variety of harmful health effects in adolescence and later life (Witt et al.,
2019). Adolescence is a critical period for engagement in chemical and
behavioral addictions such as substance use and internet addiction,
which hold a defining role in adulthood (Throuvala et al., 2019; Li et al.,
2019). ACE exposure during this period may predispose individuals for
risk taking behaviors. Research conducted in the US with 8667 adults
revealed that increased number of childhood abuse categories was

associated to a decreased mental health quality (Edwards et al., 2003).
Numerous research focused on studying the relationship between ACEs
and substance use revealing that as the number of adversities increase,
the risk for drug use increase (ACE; Hughes et al., 2017) with significant
impact on the individuals and families (Kazdouh et al., 2019; Shore,
2015; Duke, 2018). However, few recent studies have explored ACE’s
contribution in increasing online behavioral addictions (Wilke et al.,
2020; Li et al., 2020). Internet addiction is a growing behavioral concern
particularly among adolescents (Li et al., 2020), and this may increase
risk for psychiatric disorders such as depression (Lam, 2014); physical
problems and poor academic performance (Li et al., 2019).
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The mechanism by which ACE affect adolescent’s behavioral prob-
lems have been well studied (Robles et al., 2019). Few mediators have
been investigated in current literature. One of the mechanisms that have
been evaluated is impulsivity, defined as actions without foresight that
are poorly conceived, prematurely expressed, unnecessarily risky and
inappropriate to the situation (Edition and Association, 2013). Research
suggest that inclusion of impulsivity may explain effects of ACE on
behavioral outcome later in life (Ziada et al., 2020). This may also apply
to adolescents’ behaviors (Abdelraheem et al., 2019). Also, a recent
study found an association between Post Traumatic Stress Disorder
(PTSD) symptoms and substance use mediated by impulsive personality
traits (Morris et al., 2020). Yet this connection has not been studies
outside of Western countries (Ziada et al., 2020). Most studies in Tunisia
(Feki et al., 2016; Khemakhem et al., 2017) and worldwide (Brumley
et al., 2017) have focused on impulsivity among youth with brain
damage but not in a community sample. Studying this issue is needed in
the Tunisian context in light of increased risk for exposure to violence (El
Mhamdi et al., 2017).

Examining the role of impulsivity as a contributing factor connecting
ACE to risk-taking behaviors among adolescents could enhance our
knowledge about ways to address the impact of ACE. To the best of our
knowledge, this is the first study in North Africa and Middle East world
that aimed at investigating the link between ACE and risk behaviors
(internet addiction and substance use) mediated by impulsivity among
adolescents in the city of Mahdia, Tunisia.

2. Methods
2.1. Study population and sampling

We performed a cross sectional study from January to February
2020, among adolescents enrolled in all secondary schools of the city of
Mahdia in Tunisia.

We randomly selected fours classes from each educational level. All
students in selected classes who accepted to respond to the question-
naire were included.

The minimal sample size required for the study was 1068 adolescents
based on 0.05 probability of type one error (), an accuracy of 3% and
frequency of experiencing childhood adversities of 49.7% according to
literature (Adverse childhood experiences survey among university
students in Turkey, 2014).

2.2. Data collection and study instruments

Trained doctors were present in classrooms to explain the purpose of
the study and assist filling in the questionnaires. Incompletely filled-in
questionnaires were eliminated from the study.

2.2.1. Measurement of childhood adversities

Data were collected using the Adverse childhood experiences-
International Questionnaire (ACE-IQ) that was developed by the
WHO. In 2012, it was translated and validated in Saudi Arabia (Almu-
neef et al., 2014). It was also adapted to the Tunisian adolescent context
by modifying some words to make them consistent with the Tunisian
dialect.

The ACE-IQ is about adversities related to the respondents’ first 18
years of life. It includes nine categories divided in two sections:

Intra-familial ACEs (Six categories): including emotional and phys-
ical neglect; household dysfunction; emotional and physical abuse;
sexual abuse.

Social ACEs (three categories): including peer violence; witnessing
community violence and exposure to war/collective violence.

For each adversity, if the participant answered in the affirmative
(once, a few times or many times) this counts as a yes according to the
ACE scoring provided by WHO (5). Binary scores are then used to
compute the six intrafamilial ACEs and three social ACEs (ACE score
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range from O to 9).

2.2.2. Measurement of health risk behaviors

Internet addiction was evaluated via the validated Arabic version of
the Internet Addiction Test (IAT) (Hawi, 2013).

Substance use: The Arabic version of the ACE-IQ tool included the
CDC Health Appraisal Questionnaire (Al-Shawi and Lafta, 2015) which
contains questions about tobacco use, alcohol consumption and illicit
drug use (cannabis). Respondents report whether or not (yes/no) had
ever been a smoker or used cannabis.

2.2.3. Measurement of impulsivity and common mental health disorders

2.2.3.1. Impulsivity. -Impulsiveness can be assessed by self-report
questionnaires such as the Barratt Impulsivity Scale (BIS-11) showing
high convergent validity and commonly used in both research and
clinical settings (Patton et al., 1995). The BIS-11 is a 30 item question-
naire translated and validated in Tunisia (Ellouze et al., 2013).

-Responses were classified through a Likert-type scale ranging from
1 = Rarely/Never to 4 = Almost Always/Always. Total scores of 72 or
higher signify high impulsivity. Although the measure has several sub-
scales, the current study focused on participants’ total impulsivity score.

Depression and anxiety were screened using the validated Arabic
version of the Hospital Anxiety and Depression Scale (HADS) (Terkawi
et al., 2017). It consists of two scores for anxiety and depression, each
containing seven items on a 4-point Likert scale (0-3). HADS is scored by
summing up the ratings for the seven items of each subscale. The cut-off
is 11 for participants who screened positive for anxiety/depression.

2.3. Statistical analyses

Data analyses were conducted using SPSS version 21. Qualitative
variables were represented by absolute and relative frequencies and
quantitative ones were represented by means and standard deviations
(SD). Chi square and Student tests were used to compare percentages
and means, respectively.

The rate of each category of ACEs was assessed by gender. The
number of experiences was categorized into 0, 1-2, 3-4 and > 5.

Health risk behaviors (internet addiction and substance use) were
coded zero for people who did not experience any type of risky behavior
and one if experienced at least one. Missing data were excluded from
analyses.

A logistic regression analysis was used to estimate the crude likeli-
hood of having health risk behaviors by the number of ACEs; then
adjusted to demographic characteristics (age and gender) and to com-
mon mental disorders (anxiety and depression).

2.3.1. Mediation analysis (Fig. 1)

The mediation analysis is one of the more practical ways to investi-
gate the indirect effect of an independent variable on a dependent var-
iable through a mediator. Impulsivity (Barratt scale) as a continuous
variable was explored as potential mediator in this analysis. Spearman
correlations were used to assess the zero-order relationships among
ACE, Impulsivity and health risk behaviors. Mediation modeling was
performed to determine the presence of a significant mediation (or in-
direct effect) of impulsivity in the relationship between ACE and health
risk behaviors. Impulsivity was considered as a potential mediating
variable when its inclusion into the model resulted in a partial or total
diminution of the relationship between ACE as the independent variable
and risky health behaviors was the dependent variable (Baron and
Kenny, 1986). Mediation analyses were conducted using SPSS version
21 and the PROCESS macro developed by Andrew F. Hayes (Hayes and
Rockwood, 2017). Results were also adjusted to age, gender, and com-
mon mental health disorders. Verification of the indirect effect was
assessed using the Sobel test (Dudley et al., 2004).
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patha Pathb
Impulsivity (M)

Healthrisk behaviors
amongadolescents (Y)

ACEs(X)

Pathc’ (pathc)

Fig. 1. Diagram of the theoretical relationship between ACEs (cummulative
number of Adverse Childhood Experiences) and health risk behaviours with
impulsivity as mediator.

To apply the mediation model, some criteria must be satisfied. First,
the relationship between the independent variable (ACE) and the
dependent variable (risky health behaviors) must be significant in
separate models (pathway c); second, the variable of mediation
(impulsivity) must be significantly associated with risky health behav-
iors (pathway b); and finally, the relationship between ACE and
impulsivity must be significant (pathway a). Significant mediation oc-
curs when pathway c is reduced significantly (partial mediation) or no
longer significant (full mediation) by the inclusion of the mediator into
the assessment of pathway c (pathway c /).

2.3.2. Ethical considerations

The study protocol was approved by the Ethics Committee at the
University Hospital of Mahdia (Tunisia). Approval number: PO1 M.P.C-
2020

Authorizations were requested from headmasters of the participating
schools. Before data collection, the use of test results for research was
sufficiently explained to adolescents and their parents. They were free to
refuse participation.

The questionnaire was self-administered anonymously and super-
vised by trained doctors. No teacher or administrative agents were
present during data collection. Data entry was conducted by a separate
trained member.

3. Results
3.1. Characteristics of the study sample and ACE:

A total of 2520 schooled adolescents in 22 public and three private
secondary schools were recruited. Of those, 1940 returned the ques-
tionnaires (response rate = 77%). The respondents’ mean age was 17 +
1.5 and ranged from 14 to 23 years. Females represented 66.3% (n =
1278) of the study sample.

The distribution of characteristics of the study sample is presented by
gender in Table 1.

Impulsivity and anxiety were more prevalent in females than in
males (47.2% vs 36.3%, P < 0.0001; 49.3% vs 28.5%, P < 0.0001,
respectively) (Table 1).

The overall majority of adolescents (97.5%) reported experiencing at
least one ACE. Table 2 summarizes the distribution of intra-familial and
social ACEs. Emotional neglect was the most common intra-familial ACE
category (83.2%) followed by household dysfunction (80.5%). Physical
abuse was more prevalent in males than in females (61% vs 54.1%, P =
0.004) (Table 2).

Witnessing community violence was the most reported social ACEs
among schooled adolescents (73.5%). Cyber bullying was the most
frequent type of peer violence, reported by 647 students (33.4%). Ac-
cording to gender, males had higher rates of exposure to social violence
than females in all types of social ACEs (Table 2).
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Table 1
General characteristics of adolescents by gender.
Characteristics Total (n = Male (n = Female (n = P value
1940) 662) 1278)
Age, mean (SD) 17+ 1.5 17.2+1.4 17.3 +1.3 0.09
Secondary education 0.01
level
First level, n (%) 559 (29.1) 206 353 (27.6)
(31.6)
Second level, n (%) 458 (23.6) 169 (26) 289 (22.6)
Third level, n (%) 449 (23.3) 142 307 (24)
(21.8)
Fourth level, n (%) 463 (24) 134 329 (25.7)
(20.6)
Parental marital status 0.98
Married, n (%) 1748 590 1158 (90.6)
(90.6) (90.6)
Single parent family, n 181 (9.4) 61 (9.4) 120 (9.4)
(%)
Risky behaviors among
family members
Tobacco use, n (%) 1262 430 832 (65.3) 0.72
(65.5) (66.1)
Alcohol consumption, n 578 (30.2) 206 372 (29.3) 0.25
(%) (31.8)
Cannabis use, n (%) 177 (9.2) 67 (10.4) 110 (8.7) 0.22
Mental health issues
Impulsivity, n (%) 827 (43.5) 232 595 (47.2) <0.0001
(36.3)
Anxiety, n (%) 807 (42.3) 183 624 (49.3) <0.0001
(28.5)
Depression, n (%) 316 (16.6) 95 (14.8) 221 (17.5) 0.14
Table 2
Distribution of reported ACEs and risky behaviors by gender.
Categories of ACEs, n Total (n = Male (n = Female (n = P value
(%) 1940) 662) 1278)
Exposure to intra- 1786 (94.5) 608 (95.8) 1178 (93.9) 0.2
familial ACEs
Emotional neglect 1601 (83.2) 538 (83.8) 1057 (83.1) 0.6
Household 1534 (80.5) 499 (78.5) 1030 (81.7) 0.09
dysfunction
Physical abuse 1082 (56.3) 391 (61) 687 (54.1) 0.004
Emotional abuse 594 (30.8) 197 (30.6) 394 (31) 0.8
Physical neglect 469 (24.4) 173 (26.9) 293 (23.1) 0.06
Sexual abuse 257 (13.4) 93 (14.5) 162 (12.8) 0.2
Exposure to social 1648 (86.9) 589 (92.5) 1059 (84) <0.0001
ACEs
Community violence 1417 (73.5) 541 (84) 870 (68.3) <0.0001
Peer violence/ 1224 (64.1) 437 (68.5) 784 (62.1) 0.006
Bullying
Collective violence 359 (18.6) 188 (29.2) 169 (13.3) <0.0001
Health risk behaviors
Internet addiction 962 (50) 353 (54.4) 609 (47.7) 0.006
Substance use 318 (16.6) 261 (40.4) 57 (4.5) <0.0001
Current cigarette 239 (12.4) 207 (31.8) 32 (2.5) <0.0001
smoking
E-cigarette smoking 316 (16.4) 212 (32.6) 104 (8.2) <0.0001
Alcohol consumption 190 (9.9) 158 (24.4) 32 (2.5) <0.0001
Cannabis consumption 131 (6.8) 115 (17.8) 16 (1.3) <0.0001

ACEs: Adverse Childhood Experiences

3.2. Prevalence of health risk behaviors

Table 3 shows the prevalence of internet addiction and substance use
in the sample by gender. The most common risky behavior was internet
addiction (50%) followed by substance use (16.6%). Males were more
likely to report all types of problematic behaviors (Table 2).



1. Mlouki et al.

Table 3
Crude (OR) and adjusted odds ratio (ORa) (95% confidence intervals (IC)) for
the association of the number of ACEs with risky behaviors among adolescents.

Crude OR (IC) Adjusted for age and  Adjusted for A +
gender (A) Anxiety/Depression
Health risk
behaviors

0 ACE 1

1-2 ACEs 1.51 1.51 (0.74-3.05) 1.41 (0.61-2.80)
(0.75-3.04)

3-4 ACEs 3.21 3.02 (1.54-5.93)c 2.66 (1.34-5.26)b
(1.64-6.24)c

>5ACEs 7.18 6.59 (3.83-12.81)c 5.32 (2.70-10.41)c
(3.70-13.91)c

Internet

addiction

0 ACE 1

1-2 ACEs 1.38 1.39 (0.69-2.80) 1.31 (0.64-2.64)
(0.68-2.77)

3-4 ACEs 2.62 2.57 (1.32-5.07)b 2.22 (1.13-4.37)a
(1.34-5.11)b

>5 ACEs 4.94 4.81 (2.48-9.31)c 3.79 (1.93-7.43)c
(2.55-9.56)c

ACEs: Adverse Childhood Experiences
a: P < 0.05b: P < 0.01c: P < 0.001

3.3. Regression analysis of ACEs and risky health behaviors among
adolescents

Table 3 indicates that the crude odds of having risky behaviors
increased when the number of ACEs increased. When demographic
characteristics (age and gender) and common mental disorders (anxiety
and depression) were taken in account in the adjusted model, we found
that the risk of having risky health behaviors increased in case of
exposure to three or four ACEs (ORa = 2.6, CI = [1.34-5.26]) and in case
of experiencing at least five ACEs (ORa = 5.3, CI = [2.70-10.40])
(Table 3).

3.4. Mediation analysis

All variables included in the mediation analysis were correlated
(Table 4). Results of the mediation model are displayed in Table 5. After
adjustment for covariates (age, gender, and common mental disorders)
and accounting for the indirect effect of impulsivity, partial mediation
effect was observed for the cumulative number of total ACEs as the
exposure variable and risky behaviors as the outcome variable (P <
0.001; % mediated = 16.7%).

Intra-familial ACEs (P < 0.001; % mediation = 27.8%) demon-
strating the most mediation by impulsivity followed by exposure to
extra-familial ACEs (P < 0.001; % mediation = 10.5%) (Table 5).

There were interactions between ACE and impulsivity in terms of
their impact on internet addiction (P < 0.001; % mediation = 37.5%)
and substance use (P = 0.03; % mediation = 4.7%) (Table 6).

Table 4
Zero-order relationships between ACEs, impulsivity and health risk behaviors
among adolescents.

@ (2
Number of total ACEs 0.29¢ 0.33c
(1) Impulsivity - 0.22¢
(2) Risky health behaviours - -
Number of intrafamilial ACEs 0.27¢ 0.23c
Number of extrafamilial ACEs 0.22¢ 0.36¢

ACEs: Adverse Childhood Experiences
c: P < 0.001
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4. Discussion

This survey was conducted to examine the role of impulsivity in
mediating the effects of early life adversity on behavioural risk factors,
namely addictive behaviors. The survey not only reveals that ACE pre-
dict problematic behaviors indirectly through impulsiveness (% medi-
ated = 16.7%) but also highlights the major contribution of impulsivity
in mediating the effect of exposure to intra-familial violence on risk for
internet addiction. To date, only few studies in the world have assessed
the relationship between exposure to early life adversities and harmful
behaviors through impulsivity.

Males were more prevalent than females in the first education level
in our sample. However, Females were more prevalent in the fourth
level. This can be explained by the notable female predominance (54.6%
in 2018) in schooling in Tunisia (Statistics of Education). According to
statistics of the Tunisian Ministry of Education, 15.2% of boys left
schools in 2018 (vs 9.9% of girls) (Statistics of Education).

The prevalence of ACE in the current sample is relatively high
(97.5% of participants reported at least one ACE). Nearly half (46.5%) of
adolescents who consulted the National Addiction Treatment Center in
Singapore and 69% of youth in Slovakia have been exposed to at least
one ACE (Lackova Rebicova et al., 2019; Gomez et al., 2018). These
recent studies showed that negative effects on health caused by ACE may
already start in adolescence (Lackova Rebicova et al., 2019). However,
we could not find any North African or Tunisian studies tackling ACE
among adolescents. Our results are in agreement with those of few
eastern studies also based on the ACE-IQ and conducted in Arabia Saudi
(Almuneef et al., 2016) and Tunisia (EI Mhamdi et al., 2017) among
university adults which reported approximately similar rates (82%,
74.8% respectively).

The most common intra-familial violence category in our study was
emotional neglect (83.2%), followed by household dysfunction (80.5%).
These rates varied from those reported in Western studies. In the 2016
Minnesota school-based survey (N = 126 868), the most common abuse
among youth was household dysfunction with lower rates ranging from
16.5% t0 9.8% (Duke, 2018). A study including 2531 adults in Germany
showed that 43.7% reported at least one intra-familial ACE and
emotional neglect was reported in only 13.4% of cases (Witt et al.,
2019). An alarming figure found when analysing our data is that 257
students (13.4%) reported being sexually abused with no gender dif-
ferences. The finding prevalence is lower than the one reported by a
national survey conducted among adults in Saudi Arabia (20.8%) and in
the United States (28% for women and 16% for men) (Almuneef, 2019;
Felitti et al., 1998). This huge difference across studies might be
attributable to differences in measuring tools and cultures. These find-
ings should alarm decision makers to investigate thoroughly child abuse,
its characteristics and try to prevent it. Regarding extra-familial adver-
sities, exposure to community violence was the most reported social ACE
among adolescents (73.5%). This could be explained by the particular
context related to the Tunisian revolution that released intensive street
demonstrations and unrest since January 2011. Thus, it is important to
highlight that the current sample of adolescents was aged between 5 and
14 years during the revolution period.

Based on our results, the most prevalent risk-taking behavior was
internet addiction (50%). Males were more likely to be problematic
users than females (54% vs 47.7%; P = 0.006). Our results are consistent
with a recent Tunisian study (Ben Thabet et al., 2019) revealing 43.9%
of internet addiction among adolescents with an increased risk for
males. This reflects the high risk of cyber-addiction among Tunisian
adolescent compared to others in Portugal and China (19% in 2017,
11.3% in 2018 respectively) (Ben Thabet et al., 2019). This high rate
could be related to the liberalization and increased access to the internet
access after the Tunisian revolution. Indeed, the internet and social
platforms were instrumental in enhancing networks among the youth
and facilitated the revolution, and has been since an instrument for
promoting civic engagement in Tunisian social and political life.
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Table 5
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Adjusted mediation model of the relationship of ACE’s types on risky behaviors with impulsivity as a mediator among adolescents (n = 1823).

Coefficients* Sobel test % Mediated*>°*h
Mediator®>o*H a b c c SE
(Standard error) 14
Type of ACEs:
Total ACEs 1.22 0.02 0.14 0.12 0.02 <0.001 16.7
Intra-familial ACEs 1.09 0.02 0.07 0.05 0.02 <0.001 27.8
Social ACEs 1.46 0.01 0.27 0.24 0.03 <0.001 10.5

“ For total Adverse childhood Experiences (ACEs): Model adjusted to age, gender and common mental disorders (Anxiety and depression). For intra-familial ACEs:
Model adjusted to age, gender and common mental disorders (Anxiety and depression) and social ACEs. For social ACEs: Model adjusted to age, gender and common

mental disorders (Anxiety and depression) and intra-familial ACESs.
&boxvh; % Mediated = ¢ - ¢’/c

&boxvili Mediator: Impulsivity

Table 6

The indirect effect of ACEs on different types of risky behaviors through impulsivity among adolescents (n = 1823).

Coefficients* Sobel test % Mediated*>**"™
Mediator®PoxH a b c c SE (Standard error) P
Internet Addiction:
Total ACEs 1.22 0.07 0.24 0.15 0.01 <0.001 37.5
Substance Use:
Total ACEs 1.21 0.01 0.42 0.41 0.02 0.03 4.7

ACEs: Adverse Childhood Experiences

* Model adjusted to age, gender and common mental disorders (Anxiety and depression).

&boxvh; % Mediated = ¢ - ¢’/c

&boxvH; pediator: Impulsivity

The second addictive behavior we focused on in our sample was
substance use which consisted of tobacco use (12.4%; 95% CI =
[11-14%]), alcohol consumption (9.9%; 95% CI = [8.7-11.3%]) and
cannabis use (6.8%; 95% CI = [5.7-8%]). Likewise, it was found in a
Tunisian study that the most prevalent drug on initiation of substance
addiction was cannabis (38.8%) and alcohol (32.9%) (Sellami et al.,
2016). Males self-reported higher substance use. Tobacco consumption
data of school-adolescents in Sfax (Tunisia) (Ayed et al., 2020) revealed
nearly the same rate (13.9%). According to published reports between
2007 and 2018 in Saudi Arabia, the prevalence of smoking among youth
ranged from 9.72% to 37% (Alasqah et al., 2019). Multiple factors may
explain this rapidly growing epidemic of substance use in North African
and Middle East countries yet to be scientifically identified, although
there are indication that availability of drugs with an affordable price
has increased (Elamouri et al., 2018).

We found out that impulsivity (43.5%) was mostly prevalent among
students. Lower rate (29.6%) was found in a 2016-study (Charfi et al.,
2019) among Tunisian adolescents, but the prevalence remains high.
Females were more likely to be impulsive than males in our sample.
Gender and culture analyses found no clear evidence of higher or lower
impulsivity rates in Arabic samples compared to Western samples (Ziada
et al., 2020). To have more robust and valid results, the inclusion of
large representative samples from Arab-Muslim countries is required. It
is believed that high levels of impulsivity are often associated with
childhood maltreatment. This relationship was investigated in the
United States (Shin et al., 2018) as well as Pakistan (Haaris Sheikh et al.,
1978), showing that young adults exposed to multiple ACE reported
increased levels of impulsive self-control. On the other hand, impulsivity
is a vulnerability marker for addictive behaviors among youth such as
substance use (Charfi et al., 2019) as well as internet addiction (Li et al.,
2019).

Given that ACE appears to be related to higher levels of impulsivity,

and impulsivity is a risk factor for many harmful behaviors, it follows
that impulsivity could be a major mediator linking childhood adversities
and problematic practices during adolescence (Wardell et al., 2016).
However, much less attention has been paid to this specific meditational
pathway among youth worldwide. The present study demonstrated
significant mediation part of impulsiveness with exposure to intra-
familial violence (% mediation = 27.8%) higher than extra-familial
violence (% mediation = 10.5%). Due to the lack of literature reviews
which only focusing on impulsivity as a mediator between intra-familial
adversities and substance use, it may be hard to compare our results.
Considering each type of risky behaviors, only few studies have exam-
ined the mediation role of impulsive behaviors on internet addiction
among youth. It is evident that there are a variety of possible risk factors
contributing to understand the etiological pathway of cyberaddiction
(Lam, 2014). The Problem Behavior Theory is one recent possible
explanation that suggests the presence of three systems in the conceptual
structure of risky behaviors, especially among adolescents, namely the
personality, environment and the behavioural systems (Lam, 2014).
Thus, any involvement in problematic behavior such as internet addic-
tion is determined by the balance among risk and protective factors in
the three systems. A potential explanation suggested in a 2020-study
conducted in the United States, is that people exposed to ACE may
develop insecure attachment as well as impulsive behavior. Conse-
quently, those individuals with higher impulsivity may have difficulties
with face-to face interactions and prefer to interact in media settings
(Wilke et al., 2020). The present survey extends these prior studies by
showing a great partial mediation (% mediation = 37.5%) of the effect of
ACE on cyberaddiction through impulsiveness. This detrimental asso-
ciation should be subjected to special concern by the Ministry of Edu-
cation in Tunisia. More research is needed to further clarify this link.
Our study also provides initial evidence that childhood maltreatment
has an indirect influence on substance use via impulsivity (% mediation
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= 4.7%). Despite differences of methodologies used, our results are
consistent with previous international literature in Canada, United
States and Korea. Current analyses of various facets of impulsivity as a
mediator in simultaneous mediation models (Wardell et al., 2016; Shin
et al., 2015) showed that intra-familial childhood maltreatment was a
predictor of both alcohol problems and cannabis use through negative
and positive urgency facets of impulsivity. Specifically, it was found that
emotional abuse is indirectly related to alcohol use via urgency (Ram-
akrishnan et al., 2019; Oshri et al., 2018). This can be attributable to the
fact that emotionally abused children, who later develop impulsive be-
haviors, are engaged in risky practices like substance use in order to
avoid negative emotionality (Kim et al., 2018).

4.1. Study limitations and strengths

First, the cross-sectional nature of the data provided no insight into
the temporal association among adverse experiences, impulsivity, and
risky behaviors. Future studies should examine these variables in a
longitudinal prospective design to elucidate the direction of this asso-
ciation. Second, it is known that self-reported ACE are subject to recall
and social desirability bias. However, our population sample is nearly
still in the range age of childhood adversities which leads to relatively
less bias. Third, our target population consisted only of schooled youth
who are generally at lower risk of harmful practices compared to out-of-
school adolescents. Several recent research examined the relationship
between adverse experiences and juvenile delinquency (Leban and
Gibson, 2020; Pechorro et al., 2021; Jones and Pierce, 2020), which is an
important fact to assess, considering the generality of early life adver-
sity. Unfortunately, we were unable to measure delinquency because it
was easier to screen students in schools since the out of school ones are
generally not attainable. Furthermore, the present study was conducted
in only one Tunisian governorate which limits the representativeness of
our results. However, it is important to note that this survey is part of a
national project and will be repeated among schooled youth in different
regions in Tunisia. Finally, knowing that there are several impulsivity
aspects, we only focused on total impulsivity score in mediation models.
It is highly recommended that further research by child and adolescents
psychiatrists extend on the current findings to explore the role of various
impulsivity facets on the relationship between ACE and several risky
practices amongst adolescents.

4.2. Conclusion

These dangerous impacts of ACE as well as impulsivity on youth
well-being have both public health and societal implications. In view of
this high prevalence of ACE and the lack of national program targeting
adolescent’s mental health wellbeing, further work appears to be timely
to identify appropriate ACE prevention strategies in Tunisia.
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