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Abstract

Recent advances in the study of affective-cognitive regulation of aggressive behavior suggest posi-
tive correlations between poor executive capacities (ECF) and negative reactivity. If the global as-
sumption is correct what are the likely implications of predicted relation? The central issue in
present research is to verify this assumption and examine how situational characteristics can alter
executive performance in adults experiencing Civil War (Syrians students living in their country
or in a host country) and adults experiencing peaceful life (French students) to explore some of
the consequences of those modifications for aggressive and anxious tendencies. Precisely, we ex-
pect the positive correlations between poor executive performances and high dispositional as well
situational aggressive and anxious tendencies, specifically for adults exposed to warfare. In order
to assess executive capacities and dispositional as well as situational aggressive and anxious ten-
dencies, during one pilot and two comparative studies [pilot study: N = 60 female French students;
first comparative study: N = 60 French and N = 60 Syrian students of both sexes (50%); second
comparative study: N = 60 Syrian students of both sexes (50%) living in France] right-handed
French/Arabic-speakers participants complete twice, before and after completion executive tasks
(standard neuropsychological tests) under different experimental conditions (Aversive/Neutral
condition), a series of aggression and anxiety questionnaires. The results provide evidence of a
dispositional relationship between poor executive functioning and negative reactivity, and extend
it to situational level. For all participants, it shows that increases in impulsiveness (negative emo-
tionality and aggressive choices) due to an aversive noise (80 db) are concomitant with an inabil-
ity to focus individuals’ attention on ongoing tasks, specifically in those living directly or indirectly
stressful life-event.
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1. Introduction

Given their ability to adaptation, transactions between humans and environment have generally positive out-
comes. However, adaptation to environmental demands happen with costs and environmental challenges can
exceed individual capacities for successful adaptation. Considered as pervasive, environmental pollutants, such
as odor, heat, noise... have direct et/or indirect effects on various aspects of individuals’ physical and mental
functions, interfering adaptation processes. Suboptimal and imbalance environmental conditions caused by en-
vironmental pollutants, specifically noise exposure, are linked to stress and seem to be associated with physical
and psychological syndromes, such as chronic anxiety. On the other hand, stress research and anxiety study have
well-established their direct/indirect relationship with aggressive tendencies [1] [2]. As a matter of fact, there are
a variety of ways by which emotions and affective processes influence social behaviors, including aggression.
Nevertheless, the effects of environmental stressors on the regulatory processes of social behaviors have not
been clearly established, yet. The present research deals with the effects of environmental noise on various in-
dices of affective-cognitive regulation, focusing specifically on anxiety and its related behavior: aggression. The
main aim of the present study is to get some clearer answers about unsolved questions related to why and how
social and environmental pollutants do affect psycho-sociological well-being and social behavior.

Environmental Stressors

Given their physical and psychological components, physical environmental stressors have a wide range of ef-
fects on health and behavior, specifically in function of duration of stress exposure, either acute or chronic. Indi-
viduals’ ability to escape or to extinguish physical environmental stressors is limited, therefore exposure to en-
vironmental stressors is often chronic and their effects are more consequential. For example, biological study of
stress has established a reliable link between chronic stressors and impaired immunological responses, while
acute stressors seem to have few consequences [3]. Psychological study of stress has shown association between
air pollution and odor annoyance with physical and mental health, including depression and annoyance [4] [5].
Appraisal and motivational consequences of exposure to environmental stressors, such as crowding, traffic con-
gestion, and pollution in terms of learned helplessness have been mentioned, too. Accordingly, whenever re-
peated attempts to cope with such aversive environmental conditions fail learned helplessness and sometimes
depressive symptomatology [6] may occur. Among the consequences of learned helplessness are decrements in
learning new tasks, diminished feelings of control [7]. In several investigations, odeurs are associated with an-
noyance and negative evaluations of the immediate environment, depending on personal factors, such as age,
gender, affective style, as well as by attitudes towards industry and authorities in general, and the air pollution
source in particular [8]. Responses to the environmental stressors have been found to vary when situational fac-
tors are manipulated in order to change appraisals of those factors (e.g. when real or perceived opportunities for
control). In the same vein, excessive heat has been related to increased levels of aggression and hostility in an
inverted U-shaped relationship ([9] but sees [10]). In addition, the effects of chronic stress seem to be worst for
people at risk for developing physical as well as psychological or behavioral problems. For instance, if one has a
family history of health problems (e.g. heart disease, diabetes, high blood pressure...) or a personal history of
psychological (e.g., anxiety, anger, depression...) or behavioral problems (e.g. externalizing problems such as
aggression), then chronic stress may trigger these disorders.

2. Noise as Environmental Stressor

Like other physical environmental stressors, noise has both a significant physical component (unwanted) as well
as psychological component. However, its impacts differ, in some respects, from other environmental stressors.
Its physical characteristics, such as intensity (e.g. decibel), frequency (e.g. pitch), periodicity (continuous or in-
termittent), and duration (acute or chronic) are objectively perceived and treated by temporal lobe in the brain
[11]. However, unwanted sound interfering in ongoing activities and communications ([12], p. 375), noise could
be harmful for health with or without subjective perception. In addition, recurrent or persistent exposure to am-
bient noise seems to be more damaging. Given induced chronic stress responses, it can interfere with adaptation
process [11]. The research examining the effects of sound on health has shown that intermittent, high-frequency,
short-duration, intense sounds create greater disturbance and probably have larger effect on health than do con-
tinuous, low-frequency, long-duration, and low intensity sounds [13]. However, the effects of persistent noise
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have been related to feelings of annoyance and helplessness, too [14].

In addition to its physical characteristics (intensity, pressure level, frequency, periodicity, and duration), other
characteristics of noise are also important in determining the interpretation of the perceived sound. These in-
clude its psychological components such as predictability of noise; episodes (random or fixed interval); attitudes
to the noise source; the meaning of the noise; and the degree of personal control over it. However, it is difficult
to isolate the effect of particular sound on health because its psychological and physical components play a cen-
tral role in perceiving noise and most noises are a mixture of frequencies, more or less persistent [14]. The major
differences for noises from other environmental stressors are that it is readily perceived and that the source is
often identifiable, and associated with that, there may be particular attitudes related to the source of the noise.

Thus, given its dual component (physical and psychological), noise exposure can have wide range of effects
on health and behavior. There is evidence for raised high blood pressure and hypertension in relation to noise
[15]-[17], raised level of cortisol [18], and even a small contribution to the risk of myocardial infraction [19]. It
has been also linked to annoyance and sleep disturbance. Moreover, there is evidence that noise have effects on
children’s academic performances such as reading or episodic memory [12] [20] [21].

Childhood is a time of rapid growth and learning, which could be disrupted by environmental stressors, espe-
cially by the effects of noise, to which children are specifically vulnerable. In a large study around Heathrow
airport, Haines and his colleagues [22] [23] found an association between chronic aircraft exposure to noise and
increased hyperactivity [22] [23], without any consequent effect related to anxiety and depression. These find-
ings were replicated in other countries, too [24]. Children with attention-deficit hyperactivity disorder (ADHD)
are generally easily distracted, with a short attention span. External stimuli, such as aircraft noise, could there-
fore specifically interfere with their attention. However, it does not mean that aircraft noise is causing hyperac-
tivity, but it seems create additional problems for children already experiencing mental health difficulties, by
making an existing tendency worse. Nurmi and von Wright [25] have already noticed that noise during learning
impaired the subsequent recall performance of children with high neuroticism scores and with high score on
state-anxiety. These results and others do seem suggest associations between noise exposure and general indi-
viduals’ health vulnerability. The effects of noise exposure on psychosocial well-being seem to be facilitated by
other factors such as pre-dispositional and dispositional vulnerabilities [26]. Decline in well-being may be also
affected through disruptive effects of noise on sleep associated with aftereffects on mood, reaction time and
cognitive performance [27] [28].

Over all this suggests that environmental noise has a wide spectrum of effects across different areas of human
activity (rise to nausea, headaches, changing in mood, anxiety, irritability, [29]). High level of social conflicts at
work and home (absenteeism, [30]; illness-related absenteeism, [31]) have been found to be more frequent in
noisy rather than quiet industries and areas. However, the findings from these studies are difficult to interpret
because working or living in noisy areas may, among others, be selectively done by individuals who are not bo-
thered by noise [32]. Nevertheless, in spite of some criticisms considering these data as resulting from study of
“noise survivors”, it is important to better understand how do so called “noise survivors” regulate the effects and
aftereffects of noise exposure as well as psychological and/or physical recovery process triggered by it.

2.1. Theoretical Explanation

Potential mechanisms of noise effects on health is generally conceptualized as fitting the stress-diathesis model,
in which noise exposure increases arousal, and chronic exposure leads to chronic physiological change and sub-
sequent health effects [33]. In his early works, Cannon [34] has already noticed that animals and humans con-
fronting dangerous situations use “fight-or-flight” motivational strategies involving the activation of the sympa-
thetic-adrenal medullary (SAM) system which turns back to baseline only once the emergency situation has
passed (homeostasis process). Considered as the first step (alarm stage) of three-step pattern of “General Adap-
tation Syndrome (GAS)”, according to Selye [35] “fight-or-flight” responses to stress preceded a resistance
stage (physical adaptive coping) and then an eventual exhaustion stage during which physical depletion of regu-
latory resources may occur. The study of emotion regulation on a biological level using magnetic resonance im-
aging (MRI) strongly suggests existence of a neural basis supporting these classic results [36]. Sufficient evi-
dence has correlated emotion regulation to particular patterns of prefrontal activation, including the orbital pre-
frontal cortex, the ventromedial prefrontal cortex, and the dorsolateral prefrontal cortex. In addition, the amyg-
dala and the anterior cingulate cortex have been found to functionally contribute to emotion regulation. Each of
these structures is involved in various facets of emotion regulation and irregularities in one or more regions
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and/or interconnections among them are associated with failures of emotion regulation. An implication to these
findings is that individual differences in prefrontal activation predict the ability to regulate various aspects of
emotion [37].

Regarding mechanisms underlying the effects of noise on social psychological functions, there is no univer-
sally agreement but a solid hypothesis about its effects on psychological and cognitive processes underlying
social performance [38] [39]. The best known models supporting this hypothesis are the transactional model
developed by Lazarus and colleagues [40] [41], and its extended versions (e.g. [42]). Emphasized the conti-
nuous, reciprocal nature of the interaction between the person and the environment, according to transactional
model, stress is a particular relationship between the person and the environment that is appraised by the per-
son as exceeding his/her resources and threatening his/her well-being ([43], p. 19). However, appraisal of en-
vironmental demands and personal resources can change over time and through a particular sequence of events,
starting with perception of a real or imagined emotionally relevant situation, directed attention process towards
the emotional situation, its evaluation and interpretation in order to determine a relevant behavior strategy,
which can be focused either on problem solving, or on emotional soothing. Stress experiences and coping re-
sults bring along immediate effects, such as affects or physiological changes, and long-term results concerning
social and psychological functioning [41] [44]-[46]. Activated emotional and behavior responses, in turn, can
change perception, evaluation, and interpretation of the situation. Stress related processes are therefore recur-
sive, ongoing, and dynamics [47] which can be subjected to regulation strategies focused on antecedent of
emotional response or focused on generated emotional response [48]. Antecedent-focused strategies lead to
avoid or approach a situation, or modify it externally, direct attention toward or away from a situation (Distrac-
tion; [49]; Rumination; Worry; [50]; Thought suppression; [51]) or internally (Cognitive change, Reappraisal,
[48]; Distancing, [52]; Humor, [53]. Response-focused strategy involves attempts to directly influence re-
sponse systems (Experiential, behavioral, and physiological; [48]; Expression suppression, [54]; Drug use, [55];
Exercise, [47]).

Emotions as well as cognitions related to stress situation are therefore subject to continuous changes and their
meaning depend on their underlying context. As such, regulation of stress functionally refers also to processes
leading to focus one’s attention to an ongoing task, using the ability to suppress inappropriate behavior in a so-
cially tolerable manner. As an active process, stress should be analyzed and investigated through personal and
environmental variables in terms of short-as well as long-term effects. Stress regulation is therefore a highly
significant function in human life. In everyday life, people are continually exposed to a wide variety of poten-
tially stressful situations. Inappropriate or extreme reactions to such situations could inhibit functional fit within
society, through difficulties in controlling one’s affective expression, as well as, in organization and quality of
his/her thoughts and social behaviors.

2.2. Executive Regulatory Processes and Functions

Regulatory mechanisms refer to many processes by which the human psyche exercises control over its functions,
states, and inner processes [56]. Defined as capacities of individuals to symbolically plan, represent, and control
their thoughts and behaviors, regulation and self-regulation is emphasized to be fundamental to intrapersonal
and interpersonal behavioral adjustment [57]. Developed during interaction between the child and his/her social
environment (e.g. parents, peer), as a part of socialization process, all normal people are supposed to have regu-
latory capacities, including a strong subjective feeling of intention or voluntary control of their behavior [58].
Therefore, much of so called self-regulation in everyday terms involves conscious, effortful, and motivated ac-
tivities by which individuals try to bring their thoughts and behaviors into accord with consciously desired stan-
dards (e.g. [59]). It is also clear that many of the dynamic processes involved (e.g. spontaneous switching be-
tween multiple goals) are automatic and unconscious (e.g. [60]). Thus, regulation and self-regulation should be
defined as any conscious as well as unconscious processes involved in regulation and control of any human in-
ner states or responses, including thoughts, emotions, impulses, performance, as well as attention [56].

In her works focused on Temperament viewed as “constitutionally based individual differences in reactivity
and self-regulation, in the domains of affect, activity, and attention” ([61], p. 100), Rothbart [62] distinguishes
two major components of temperament, one associated with reactivity and the other related to voluntary
self-regulation. In this view, reactivity refers to “responsiveness of emotional, activation, and arousal systems”
whereas self-regulation is viewed as “approach, avoidance, and attention that modulate reactivity” in function of



F. Pahlavan, M. Arouss

social demands of situation [63]. Eisenberg’s model of emotion-regulation [64]-[66] differentiates also between
reactive control and executive control. However, in her perspective, only the executive control is truly part of
emotion regulation. Accordingly, in contrast to executive controls, reactive controls are so automatic that they
often are not under voluntary control [64].

Working on attentional regulatory processes, Posner and colleagues try to bring a flexible and dynamic view
of the self-regulation mechanisms and propose to distinguish three attention networks in the brain serving dif-
ferent functions and having different neural anatomies (e.g. [67]-[69]). These networks are emphasized to be the
sources of attention and to operate in conjunction with other neuronal structures to regulate basic cognitive and
emotional processes, with which people cope in their everyday existence [66] [56]. The first network controls
Altering and provides achievement and maintenance of a state of high sensitivity to incoming stimuli involving
frontal and parietal region of right hemisphere. The second network Orienting allows selection of sensory in-
formation and involves superior parietal cortex, temporal parietal junction, frontal eye fields, and superior colli-
culus. The third, the Executive Attention network functions to monitor and resolve conflict involving the anterior
cingulated, lateral prefrontal cortex, and basal ganglia [69]. There is evidence that the prefrontal cortex, particu-
larly on the right side, is involved in control through inhibition of the competing systems (e.g. [70]). The execu-
tive attention network provides, therefore, executive functions [71] in order to facilitate or inhibit the functions
of other networks and to underlie self-regulation mechanisms (e.g. inhibition of an impulsive reaction to irrele-
vant stimuli while pursuing a cognitively represented goal; [72]-[74]. For example, one of the main neural
structures of the executive attention network (the anterior cingulated gyrus), is linked to specific functions re-
lated to self-regulation [75] [76] including the control of working memory, response to error, monitoring of con-
flict, and also regulation of emotion. In emotion studies, this neural structure is often seen as part of a neural
network (the orbital frontal cortex and amygdale) that regulates emotional responses to sensory information. Ac-
tivation of this neural structure is observed whenever people are asked to control their automatic reactions to
strong positive [77] or negative [78] emotions.

Thus, conceptually, it is conceivable to expect both reactive and cognitive controls to be involved in individu-
als’ behavioral regulation because behavioral problems (e.g. externalizing problems such as aggression) are of-
ten defined partly in terms of problems in controlling emotion (e.g. displaying high level of anger or anxiety).
Nevertheless, some forms of behavioral problems, involving disorders of affect, may be best conceptualized as
disorders of the context regulation of affect [75]. That is, the emotion characterizing these disorders would be
normative and appropriate in certain contexts. For example, anxiety disorders typically involve the expression of
normal emotion in inappropriate or non-normative contexts. Therefore, appropriately contextual regulation of
emotional behavior might involve both reactive and cognitive controls.

Indeed, the role of context in terms of executive functions and affective regulation is relatively understudied.
For Davidson, Fox, and Kalin [75] the contextual regulation of emotion is assumed to proceed relatively auto-
matically. Thus, regulation of emotion may sometimes demand precedence over other aspects of self-regulation.
However, emotions do not uniformly affect individuals’ self-regulatory capacities. While some emotions (both
positive and negative) can cause individuals to ignore relevant information, other emotions may mobilize their
attentional capacities. Failure to allocate attention and to regulate cognitive processes in order to incorporate all
the relevant information, may contribute to self-defeating behavior as well as to unrealistic vision of the social
world [79]. In the same line, the acute bad feelings may stimulate the desire to make them stop to a degree that
can cause self-regulation failure in the long run [80]. In all cases the individuals apprehend context based on
their analysis of current context, and they try to adjust their behavior in an apparently appropriate way regarding
current context. Thus, study the role of context in affective and cognitive processes could lead to discover dif-
ferent causal pathways leading to the self-regulation success or failure.

2.3. Age and Gender Related Differences in Executive and Reactive Regulations

In Rothbart’s approach, self-regulation is considered as a major part of developmental organization of tempera-
ment and personality, which follows a course of development and coincides with increased ability to regulate
internal states and reactions to external events. Some of these self-regulatory mechanisms accompany the matu-
ration of attentional mechanisms [74]. In fact, emotional-regulation, specifically stress-regulation efforts during
childhood manifesting as an approach towards pleasant and an avoidance of unpleasant stimuli, seems to be
guided primarily by physiological response systems [81]. Nevertheless, rapid development of executive func-
tions, during the first and second years of life, allows development of volitional skills, which by practice become

O



F. Pahlavan, M. Arouss

less controlled and more automatic [69]. A three-month baby is able to engage in self-soothing behaviors like
sucking and reflexively to react to feelings of distress [82]. Between three and six months, basic motor and at-
tentional mechanisms allow child more effective affective approach/avoidance regulation in relevant situations
[83]. Engaging in self-distraction and help-seeking behaviors, at one year, children are able to explore their sur-
roundings more actively and with greater flexibility appreciating their caregivers’ abilities to provide them sup-
port and attention [84]-[86]. The caregivers’ emotion regulation strategies to attenuate distress or to comfort
children impact deeply their emotional and behavioral development and regulation [87] [88]. Two-year children
are capable of actively regulate their emotions and employ regulation strategies and tactics to influence various
emotional states [89] [82]. In addition, given maturation of brain functioning, their linguistic and motor skills
permit them to manage and control more effectively their emotional and behavioral reactions [69]. Between six
and 10 years, children begin to apprehend the contexts in which expression of certain emotions are socially ap-
propriate and therefore there is a trend towards the use of more cognitive emotion regulation strategies instead of
more basic ones [90]. During these years, children who are frequently exposed to negative emotion at home will
be more likely to have difficulties in regulation of negative emotion [91] [94]. At adolescence, regulatory capac-
ities and spontaneous use of cognitive emotion-regulation strategies increase. In addition, taking into account the
social context and the significance of interpersonal outcomes (e.g. sympathy expectation), decision making be-
come more complex in adolescence [95] [96].

Emotional regulation focuses therefore on providing the appropriate emotion in the appropriate circumstances.
This skill, although apparent throughout all cultures [97], has been shown to vary in successful application at
different age groups. It seems with time people develop a better ability to regulate their emotions. This ability in
adults allows individuals to react in a more appropriate manner in some social situations, and therefore to avoid
adverse situations that could be detrimental [98]. Failure in emotional regulation is associated with psychosocial
and emotional dysfunctions [99] caused by traumatic experiences due to an inability to regulate emotions. At an
early age, these traumatic experiences could be sometimes associated with bullying. Children who can’t proper-
ly self-regulate express their emotions in a variety of ways, including screaming, lashing out with their fists, or
bullying other children. Behavior problems are, in general, characterized by negative reactivity [100]. High
negative reactivity could diminish capacity to attend social cues, leading to misinterpretation and incorrect
processing of social information (e.g. Hostile attribution bias; [101]), with the risk for psychopathology such as
externalizing disorders [102]. Indeed, externalizing/internalizing behavioral problems are based on individuals’
reactions to stressors. Externalizing behaviors are primarily characterized by actions such as antisocial behavior,
hostility, and aggression which may, in some cases, coincide with the inhibitory problems of attention-defi-
cit’/hyperactive disorder (ADHD; [103] [104]).

There is therefore evidence suggesting age as moderator of relation between behavioural problems and the
development of executive control. However, there is debate about the moderator role of gender (but see [105]).
In terms of general cognitive abilities, despite differences noted on specific ability tests, males and females seem
do about the same. In addition, analyses of trends over time suggest that gender differences in scores on cogni-
tive ability tests decrease over the years [106]. There is only some agreement in regard to the eventual effects of
the differences in information processing (such as attention and perception). In fact, researchers have consis-
tently found that males show an advantage in visual-spatial abilities [107]-[112], and females show an advantage
for verbal abilities [107] [108] [113] [114]. Thus, many researchers emphasize that there are more similarities
than differences between the cognitive and affective abilities of males and females (see [115]). There is also
much variability within gender groups, particularly for males [108], males are over-represented, with higher
percentages identified as having disabilities, including dyslexia, delayed speech, and attention deficit/hyperac-
tivity disorder, as well as giftedness. However, there is also evidence that methodological bias plays a role in
undercounting females with dyslexia [116], as well as females who are gifted. For Stenberg [115], gender dif-
ferences refer only to average and they may originate from a number of factors, many of which change over
time.

Behaviourally, because of the higher prevalence of serious externalizing problems among males than females,
most of the extant literature in this area has been conducted with male sample. Thus, it is not clear whether links
between poor emotion regulation (anger burst) and externalizing behaviour (particularly reactive aggression)
apply similarly to females. In females, research has documented significantly lower rates of overt aggression,
but higher rates of relational aggression (for example, indirectly retaliating against a peer by gossip), suggesting,
among others, a methodological bias of traditional studies of aggression [117].
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For both sexes, executive changes over time are therefore highly sensitive to environmental influences and
socialization, suggesting a fundamental continuity in development, with social and emotional development at
childhood laying the groundwork for adult functioning (see [61] [105] [118] [119]). There is also growing evi-
dence of typically association between externalizing problems and negative emotionality such as anger, frustra-
tion, and anxiety [61] [64] [120] [123]. Such feelings may motivate externalizing behaviors, and externalizing
children, especially if aggressive, may become more angry and anxious over time because they tend to be re-
jected and victimized by peers [124]. However, the question regarding stability or variability of these relations at
older ages is not established, yet.

3. Present Research

As an obvious feature of normal socialization, and in sense of resisting temptation (voluntarily control of current
impulses for the sake of expected future benefits), self-regulation capacities could be therefore of specific inter-
est to understand social behaviors such as aggression and its contextual adjustment. Indeed, there is growing
evidence that individual differences in cognitive functioning is a risk factor for aggressive behavior at disposi-
tional level, that is some people’s behavior may be chronically influenced by impulsive processes across time
and situations (e.g. [64] [125] [130]). However, one of the important challenges to better understanding self-
regulation of aggressive behavior is to determine implication and role of different contexts in activating affective
and cognitive processes leading to such behavioral choices. Only few studies have directly focused on situation-
al differences in aggression related to higher order regulatory processes in terms of executive functions (e.g.
[131] [133]). If aggressive tendencies depend on chronic or contextual alteration of executive functions, the im-
provement of executive controls by training programs should be of utmost importance for patients with psycho-
pathology such externalizing disorders or with brain injury associated with Dysexecutive Syndrome (DES) as
well as for professional such as health care workers with the risk of burnout.

As a matter of fact, the existing literature in these area shows that in spite of the early-development of the ex-
ecutive attention network (between ages 2 and 7), with practice, the ability to self-regulate can be contextually
improved and trained. Actually, the results of our own research [132] analyzing effects of situational characte-
ristics (experimental feedbacks: success, neutral, failure) on executive performance and affective reactivity in
persons with Dysexecutive Syndrome (DES) and healthy adults (students, health workers) showed for all par-
ticipants that increases in impulsiveness (negative emotionality and aggressive choices) due to a negative feed-
back were concomitant with an inability to focus individuals’ attention on ongoing tasks. In addition, recent
training programs have resulted in improved executive control and behavioral adjustment within special popula-
tion (patient with specific brain injury; [134]; ADHD, [69] [135] [136]) and domains (attention process, working
memory), even in animal [137].

3.1. Overview

The present research was designed to test the link between executive functions, and chronic/contextual aggres-
sive tendencies using an aversive stimulation (noise of 80 dB), in adult populations from France and Syria. The
central issue was to examine whether contextual characteristics could alter executive controls, and to explore the
behavioral consequences of these executive alterations in adults exposed to stressful life-event. We focused on a
variety of executive functions thought to be relevant to control of attention, resistance to interference, error de-
tection/correction, and response inhibition. Given the lack of critical pieces of information regarding the situa-
tional differences in aggression related to higher order regulatory processes, one pilot and two two-part compar-
ative studies were conducted. The first part basically dealt with relatively stable individual differences linked to
aggressive tendencies. The second part of the study would look at externally activated processes, primed by
aversive stimulation (presence vs. absence of a noise of 80 dB) that might contribute to depletion of executive
capacities as well as augmentation of aggressive tendencies.

The first comparative study was designed to assess in a student sample, a) whether there was a positive rela-
tion of deficits in executive controls and aggressive tendencies after receiving an aversive stimulation; b) if this
relation was found in absence of the aversive stimulation; c) in French as well as Syrian participants. The second
comparative study was a replication of the first one and examined the same issues in two Syrian samples: a
sample of students arrived in France before (indirectly exposition to the Syrian Civil War) and a sample arrived
after outbreak of the Syrian Civil War by July 2011 (directly exposition to the Syrian Civil War). The specific
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objective of the second study was focused on comparison of the data from individuals directly exposed (arrived
in France after beginning of the Civil War) to those indirectly exposed (arrived in France before beginning of
the Civil War) to warfare in function of aversive noise (presence vs absence of a noise of 80 db) as an aspect of
living extreme adverse situations.

The case of Syrians living in France is of particular importance for our research because of their direct vs. in-
direct ongoing experience of extreme stressful situation that might be associated with extreme depletion of ex-
ecutive capacities as well as highest aggressive tendencies given their used strategies to cope with extreme con-
flict situations. According to studies published to date, many of the anxiety symptoms can be seen as a direct
result of exposition to stressful situations. We believe that comparative studies of the relation between affective
and cognitive behavioral regulations in such cases might provide new perspectives on intervention programs in
social health sectors.

3.2. Hypotheses

Based on our prior findings [132] and the notion that negative emotionality involves executive control (e.g. [64]
[100]), we hypothesized that executive deficits would be positively correlated with aggressive tendencies (Cor-
relative Hypothesis), and these relations would be observed for all participants. That is, some individuals’ be-
havior may be chronically influenced more by impulsive processes independent of any experimental manipula-
tions. However, because executive control may be dynamically modulated by characteristics of current context,
the effect of its deficits on aggressive tendencies was predicted to become stronger for participants in aversive
condition (Causal Hypothesis). Finally, our last hypothesis was gender related individuals’ differences. Given
controversial issue regarding gender as moderator of executive functions, our gender-related hypotheses was
based only on gender-differences regarding relations of experimental conditions and aggressive tendencies.
More precisely, (Gender-related Hypothesis) we expected more aggressive behavioral intention in men and
higher emotional negativity in women, particularly in aversive condition.

However, as specific hypothesis, for Syrian participants (exposed to civil warfare and experiencing extreme
stressful life-event) we hypothesized that causal effect of experimental aversive stimulation would be, chroni-
cally and contextually, highest particularly in the case of those experiencing warfare directly (psychological
warfare).

3.3. Method

3.3.1. Ethical Issues

We give careful consideration to the ethical issues surrounding the use of our experimental procedure in terms of
aversive stimulation (presence/absence of aversive noise). Given lack of a formal research Ethics Committee for
non-clinical research project involving human participants, we recruited only participants who agreed a consent
form in accordance with the ethical principles of the American Psychological Association. In addition, we in-
cluded participants who reported no recent traumatic events, informing them by consent form that they were free
to withdraw at any time.

3.3.2. Pilot Study

Participants

From February to March 2012, sixty female students of psychology aged between 18 and 25 years (M = 19.55
years, SD = 1.52) from University Paris-Descartes were recruited, through a convenience sampling technique.
They were recruited via announcement put up around Faculty. Participants were all French speakers, and none
reported any neuropsychological or developmental disorder. They participated on a voluntary basis, and after
having read and signed a double informed consent form before starting and after finishing the experimental ses-
sions. Participants were randomly assigned to one level of the experimental condition (presence/absence of
aversive stimulation).

Experimental Conditions

There were two experimental conditions (presence, and absence of aversive stimulation). During completion
of French-version of a battery of tests currently used to evaluate executive capacities, a half of the participants
were exposed, through a headphone, to a continuous noise of 80 dB in intensity, while the other half accom-
plished executive tasks without any disturbing noise. Induction of experimental stimulation was verified using a
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check experimental procedure. Participants were asked to indicate on a 4-point intensity scales ranging from 0
(not at all) to 4 (extremely) the extent to which they were disturbed by noise during completion the experimental
tasks.

3.3.3. Material and Measurement

Assessment of Executive Function

In order to evaluate executive capacities we applied a digitalized version of a battery of worldwide standar-
dized neuropsychological tests currently used by French specialists in the field. The choice was based on the
nature of the investigated executive functions. We chose the executive capacities of inhibition, initiation, plan-
ning, and selective attention or mental flexibility, which are currently used to assess inhibitory control [138]. For
having a pure measure of selective attention and inhibition control, we used a task of reaction time (Go-No/go)
and Modified Card Sorting Test (WCST; 139). In addition, for measuring planning and selective attention
(mental flexibility) we used respectively Tower of Hanoi, and Trail Making Test Part A-B.

Measurement of Inhibitory Control

For assessment of inhibition controls we used two tests: Modified Card Sorting Test (WCST; [139] and
Go/No-go tasks.

The Wisconsin Card Sorting Test (WCST) is a neuropsychological test of categorization, measuring the abil-
ity to display flexibility whenever rules of categorization changes. Initially, a number of stimulus cards are pre-
sented to the participant. For digital version, 4 stimulus cards were presented on the screen all the time. For each
trial one to-be-matched card was presented and participant had to touch one of the 4-stimulus cards as being
matched (because of the shape, color, or number of shape on the to-be-matched card) with the trial card. In the
case of the non-clinical population or a sample of persons with slight or moderate Dysexecutive Syndrome (DES)
the flexibility measure is not useful, because the number of accomplished categories is always maximal. There-
fore, we analyzed only inhibitory capacity or perseveration errors measured during this task (preservation errors;
[140] [141]).

Go/no-go test refers to a pass/fail test (or check) principle. In psychology Go/No-go tests are used to measure
a participant’s capacity for sustained attention and response control. In the case of our studies, during Go test
participants were required to press a button each time a centered black circle of 2 cm diameter was presented on
the screen (given stimuli: press a button-Go) for a number of trials. During No-go, the participants were asked to
inhibit that action under the same condition (not press that same button when the black circle was presented-
No-Go). Scoring was based on the time spent to accomplish trials under each condition. Go condition score was
considered as a measure of selective attention, and No-go condition score as inhibitory capacity.

Measurement of Mental Flexibility and Selective Attention

The Trail Making test (part A and B) is a test of speed, and the examiner takes into account both the time
taken and efficiency to carry out the test. Part A consists of encircled numbers from 1 to 25 randomly spread
across a sheet of paper. Respondents are required, to connect the numbers in order, beginning with 1 and ending
with 25, as fast as possible. Part B requires the respondents to connect numbers and letters in an alternating pat-
tern (1-A-2-B-3-C, etc.) as fast as possible. Participants were required to draw, as fast as possible, links between
numbers and letters on a page in an alternating sequence. In general, scores are calculated by adding the time
taken by the respondents to complete both Parts.

Measurement of Planning

The Tower of Hanoi task involves reaching a goal state through the execution of a series of moves. The ob-
jective is to move a pyramid of variously sized disks from one peg (start peg) to another (goal peg). Only one
disk could be transferred per move and it had to be smaller than the disk underneath. Participants are required to
accomplish the task with the minimum of moves (three-disk: 7 moves; four-disk: 15 moves). Each participant
was shown the materials and told the rules. The experimenter then demonstrated how the problem could be re-
solved with 3 disks. The participants were told that they had to solve the same problem with 4 discs.

Performance indices for all used tests were the times spent by participants to complete each test, except for
The Wisconsin Card Sorting Test. The order of tests and tasks was as follow: each session started with The
Wisconsin Card Sorting Test and Go/No-go tasks followed by Tower of Hanoi tasks and The Trail Making test
part A-B. The presentation of a digitized version of the tests, collection of responses, and latency of the res-
ponses were controlled and recorded by an IBM compatible computer, except for The Trail Making test which
was presented in its original version (paper/pencil version).
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Assessment of Dispositional and Situational Aggressive Tendencies

To measure aggressive tendencies before experimental stimulation (dispositional measure) and after (situa-
tional measure) we used the self-reporting method developed by O’Connor, Archer, & Wu ([142] APQ). The
Aggressive Provocation Questionnaire or APQ is a widely used measure. In the present study we used the
French version of APQ. The French version of APQ is available in two formats: a short (12 vignettes; validated
by [143]) and a long (24 vignettes; [144]) versions. Following the APQ’s general instructions, the participants
were asked to imagine being in a series of situations and to indicate (a) how s/he would feel in each situation
(angry, frustrated, or irritated), measured on a 5-point intensity scale ranging from 0 (not at all) to 4 (extremely),
and [2] how s/he would react to each situation by choosing one of five randomly-ordered action responses
(avoidance, denial, distant anger, assertive behavior, or aggressive behavior). Following the O’Connor et al.
procedure, the participants’ behavioral scores were calculated adding up the number of situations checked for
each behavioral choice (only one choice out of 5 per situation) and dividing this sum by the total number of
items (12 scenarios for each experimental session). Emotional scores were equal to the sum of the intensity val-
ue on each emotional dimension. Given our hypotheses and objectives, in the case of the present study we cal-
culated and analyzed anger and aggression scores.

Assessment of Trait and State of Anxiety

In the present study, we used the French version of the State-Trait Anxiety Inventory (STAI, [145]) in order
to measure participants’ level of anxiety at dispositional (Trait) as well as situational (State) levels. The State-
Trait Anxiety Inventory is a two-part self-report questionnaire. The standardized version of the Trait-Anxiety
Scale contains 20 items. For each item, the respondent was asked to indicate on a 4-point scale from “never” to
“always” how frequently s/he would feel in that way, in general. The standardized version of the State-Anxiety
Scale contains 20 items, too. For each item, the respondent was asked to indicate on a 4-point scale from “not at
all” to “very much so” how s/he feels in that way, right now, at this moment.

For this two-part questionnaire a low score on each scale corresponds to a low level of felt anxiety as a per-
sonality trait or state.

3.3.4. Procedure

After having been introduced to the experimental box, the participants were invited to sit in a chair facing a un-
iformly gray computer screen. The experimenter adjusted a headphone to the participant’s head. All experimen-
tal instructions were transmitted via the headphone to the participant. After having been informed of the appar-
ent goal of the experiment, participants read and signed the first part of an informed consent form. Then, during
a first session (20 - 30 minutes), they completed a questionnaire measuring aggressive tendencies (12-items
APQ). In the second experimental session (30 - 45 minutes) participants performed the executive tests and fill-
ing out the questionnaire measuring aggressive (12-items APQ) and anxiety (STAI) tendencies. At the end of the
second experimental session, participants were asked to indicate on a 4-point intensity scales ranging from 0
(not at all) to 4 (extremely) the extent to which they were disturbed by noise during completion of experimental
tasks. Then after, they probed for suspicion and skepticism, but none reported knowledge of the study’s purpose.
Finally, they signed the second part of an informed consent form before being thoroughly debriefed and
thanked.

3.4. Statistical Analysis

We checked the distribution of the data and tested for variance heterogeneity. The data were normally distrib-
uted and analyses did not provide evidence that the assumption of homogeneity of variance had been violated.

3.4.1. Results

Experimental Stimulation Check

Before testing our research hypotheses, participants’ scores on disturbing effects of noise were analyzed in
order to verify the effect of experimental condition. ANOVA with one factor was used. Analysis of ratings re-
vealed significant effect of experimental condition, F (1, 58) = 6.36, p < 0.02, #* = 0.10, with the highest distur-
bance score for participants in aversive condition (M = 3.17 vs M = 2.43).

Relationship between Impaired Executive Performances and Aggressive Tendencies

As shown in Table 1, measures of negative reactivity (APQ-aggressive, and STAIl-anxiety tendencies) and
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impaired executive performance were generally positive but not significantly correlated, except between anger
with perseveration, on the one hand (r = 0.25, p < 0.05), and on the other hand with planning (r = 0.25, p < 0.05).
In the same vein, correlation between Trait-Anxiety and executive inefficiency in terms of mental flexibility was
significantly positive (r = 0.25, p < 0.05). In contrast, the level of anxiety tendencies (Trait-Anxiety;
state-anxiety) were negatively correlated with impaired executive performance in terms of planning (respective-
ly r=-0.21, p > 0.05, r = —0.26, p < 0.05). Thus, for all participants, impaired executive performance in terms
of inhibition and planning was higher in angry individuals. In the same vein, more anxious individuals seemed
to have more difficulty to follow new rules and instructions. However, to plan a goal-directed-action, more an-
xious individuals (Trait as well as State anxiety) seemed to be more resourceful than less anxious ones.

Therefore our results are partially consistent with those reported in the studies published to date. In sum, con-
sistent with our hypothesis 1, impaired executive scores (executive inefficiency on inhibition, planning) were
observed for more angry individuals. For more anxious impaired executive concerned rather mental flexibility.

Effects of Experimental Stimulation on Negative Reactivity and Executive Performances

Given small sample size, study’s design, and also as an exploratory step of our research, we analyzed the data
using a Multivariate factorial plan with one factor (Experimental condition). Multivariate analysis of the scores
on APQ scales, STAI, and those on executive performances showed a significant effect involving experimental
condition, F (1, 48) = 5.81, p < 0.0001, = 0.57.

Univariate analyses of these effects revealed only two significant main effects related to experimental stimu-
lation for planning (Hanoi) capacity and intensity of anger (APQ). As shown in Table 2, compared to neutral
condition, participants in aversive condition seemed to have more difficulties to plan goal-directed actions. In
addition, they expressed more felt anger facing conflict situations of APQ. No other significant effect related to
experimental design was found.

3.4.2. Discussion
Consistent with studies published to date and our past study [132], our pilot study confirmed partially relationship

Table 1. Observed inter-correlations for negative reactivity, and executive functions scores.

1 2 3 4 5 6 7 8 9 10
1. Perseveration (WCST) 1.00
2. Attention (Go) 0.08 1.00
3. Inhibition (No-Go) 0.03 0.04 1.00
4. Planning (Hanoi) 0.39 —-0.02 0.16 1.00
5. Attention (TMTA) 0.03 -0.14 0.07 —-0.10 1.00
6. Mental Flexibility (TMTB) -0.03 —-0.04 0.04 —-0.07 0.06 1.002
7. Anger (APQ) 0.25 0.00 —-0.07 0.25 —-0.01 0.10 1.00
8. Aggression (APQ) 0.06 —-0.03 —0.04 0.06 -0.12 0.10 0.20 1.00
9. Anxiety State (STAI) -0.10 002 -014 -022 0.07 0.08 -006 -021 1.00
10. Anxiety Trait (STAI) -0.07 0.04 -0.07 —0.26 0.12 0.25 0.04 -0.21 0.70 1.00

Note: r > 0.24 are significant at p < 0.05.

Table 2. Les différences entre les deux groupes expérimentaux selon la condition expérimentale experimental groups/
measures.

Bruit Perseverance Attention Inhibition Planning” Flexibility Anger”  Aggression Anxiety  Anxiety
(WSCT) (GO) (NO-GO) (Hanoi) (TMTB) (APQ) (APQ) State Trait

Sans 99,087 ms 102,708 ms 112,143 ms 55,753 ms 108,472 ms 28.33 0.136 41.17 47.07

Avec 114,778 ms 97,402 ms 112,729 ms 75,881 ms 99,760 ms 32.70 0.131 40.23 44.47

Note: Measurement unites for executive performances are expressed in Millisecond. *: Significant effect = or < 0.05.
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between poor executive functioning and negative reactivity in an experimental condition. It showed that an aver-
sive noise interfered significantly with participants’ performance in terms of planning and fostered anger feel-
ings. This fact may in part explain why individuals who grow in adverse environmental might develop poor ex-
ecutive capacities, and be emotionally vulnerable and more akin to anger and antisocial behavior. As mentioned
by Kochanska [146], development of executive controls and self-regulations is a crucial step of socialization.
However, in spite of an early-development of these capacities, our data showed that situational characteristics
could alter individuals’ reactivity and control capacities in adulthood. Adults are supposed to be able to regulate
their affective experiences and shift their attention away from the negative cues related to anger or other impacts
of immediate self-threatening environment. Nevertheless, our data showed that regardless of age or develop-
mental step of individual, self-threatening context could cause a deficit in social information processing, which
could contribute to a high emotional reactivity.

However, the results of our pilot study established that relations between executive controls and affective re-
activity were not due solely to the individual dispositional in a sample of female students, as the most conven-
ient population. Yet, given the nature of our research and our objectives, further studies with other populations
would be of great important. In this vein, we realized two comparative studies in order to extend our finding to
populations exposed to extreme stressful situations, Syrian student samples living in their country or in France.

3.5. Comparative Studies

The results of the pilot study has supported our preparatory work and provided convincing evidence that the
work has been thoroughly thought through. However, few methodological problems subsisted regarding adapta-
tion of the experimental material and procedure for our comparative studies. Therefore, for our comparative stu-
dies we developed a Syrian version of used tests and self-reporting questionnaires. Otherwise, the procedure
represented a replication of the pilot study, and used the same paradigm (aversive stimulation vs. neutral condi-
tion), material, and procedure. In addition, given critical condition in Syria and difficulties to accessing the Sy-
rian students living in Paris, we applied a convenience sampling technique in order to recruit our participants,
without any calculation for sample size.

Principal objective of our comparative studies was to reassess and extend the results of the pilot study.
Therefore, its’ primary aim was to examine the relation between executive performance and affective reactivity
(aggressive and anxiety tendencies) using an aversive experimental stimulation through two studies: French-Sy-
rian and Syrian-Syrian comparative studies. Therefore, for first comparative study, our samples were composed
by French and Syrian students living in their respective countries. The French part of study was conducted in
September/December 2014. The Syrian part took place in December 2014/January 2015. For the second com-
parative study, our samples were composed by Syrian students arriving in France, as host country, before or af-
ter beginning of Syrian Civil War (about July 2011), and it took place in February/April 2015. Based on prior
findings and the results of our pilot study, for all participants we predicated the same correlative relation be-
tween executive deficits and negative reactivity measured before and after inducing experimental stimulation
(Correlative Hypothesis), and causal effect of aversive stimulation on those relations (Causal Hypothesis). We
also examined our gender-related hypothesis related to aggressive tendencies. As specific hypothesis, for Syrian
participants (exposed to civil warfare and experiencing extreme stressful life-event) we hypothesized that causal
effect of experimental aversive stimulation would be, chronically and contextually, highest particularly in the
case of those experiencing warfare directly (psychological warfare).

3.5.1. Method

For our comparative studies we used the French/Arabic (respectively for French and Syrian participants) digita-
lized versions of executive tasks, self-reporting questionnaires, and check experimental procedure. Otherwise,
the procedure represented a replication of the first study, and used the same material.

3.5.2. Participants

French-Syrian Comparative Study

Participants: Sixty French students (female = 30, male = 30) aged between 18 and 38 years (M = 21.85 years,
SD = 3.79) of the Montpellier University in France, from September to December 2014, and 60 Syrian students
(female = 30, male = 30) aged between 18 and 35 years (M = 22.10 years, SD = 3.63), of the Tartous University
in Syria, from December 2014 to January 2015, participated in this study. They were recruited via announce-
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ment put up around faculty. Participants were all right-handed native French/Arabic speakers, and none reported
any neuropsychological or developmental disorder.

All subjects from both countries participated on a voluntary basis, and after having read and signed the same
double informed consent form used for our pilot study before starting and after finishing the experimental ses-
sions. Participants were randomly assigned only to one level of the experimental condition.

Syrian-Syrian Comparative Study

Participants: Sixty Syrian students (female = 30, male = 30) aged between 18 and 35 years (M = 23.41 years,
SD = 4.05) from different Parisian Universities in France took part in this study, conducted from February to
April 2015. They were recruited via internet or phone call by one of the authors given her origin (Melana
Arouss). They were all right-handed native Arabic speakers, and none reported any neuropsychological or de-
velopmental disorder. All subjects participated on a voluntary basis, and after having read and signed the same
double informed consent form used for our pilot study before starting and after finishing the experimental ses-
sions. Participants were randomly assigned only to one level of the experimental condition.

3.5.3. Development and Validation of Arabic Version of Material and Measures

Measures of Executive Functions

We used the digital version of the same neuropsychological tests (WCST, Go/No-go tasks planning: Tower of
Hanoi, selective attention: Trail Making test Part A-B) to measure the same executive capacities (inhibition con-
trols, selective attention, planning, mental flexibility) in French and Syrian samples. For Arabic-version of the
used tests all the French instructions were changed and replaced by Arabic ones.

Scoring was the same and based on the time spent to accomplish each tests under each condition, except for
The Wisconsin Card Sorting. The order of tests and tasks was also the same (The Wisconsin Card Sorting and
Go/No-go tasks followed by Tower of Hanoi task and The Trail Making test part A-B).

The presentation of the digitized version of the tests, collection of responses, and latency of the responses
were controlled and recorded by an IBM compatible computer.

Measures of Dispositional and Situational Anxiety Tendencies

The validated and standardized Syrian-version of the State-Trait-Anxiety Scales (STAI-T, STAI-S Anxiety
scales; 140) was developed by Amtanios (2003). The Cronbach’s alpha estimated of internal consistency of the
Syrian version for the Anxiety Scales was high [147], and in line with the reliability data provided by literature
(o = 0.88 for the Trait-Anxiety and a= 0.86 for the State-Anxiety Scales). In the case of the present research, in-
ternal reliability (Cronbach’s alphas) was high (« = 0.92 for the Trait-Anxiety and a« = 0.97 for the State-An-
xiety Scales), and closed to those observed by Amtanios (2003).

Measures of Dispositional and Situational Aggressive Tendencies

Given the lack of a validated Syrian-version of the APQ, one study was conducted with 60 (30 male and 30
female) Syrian students from Tichreen University in Syria in order to develop a Syrian version of the APQ, and
examine its psychometric properties. Four bilingual (French-Arab) professors from Tichreen University in Syria
took part in development of Syrian-version of the 24-items of the APQ. Two out of four were informed experts
and translated all the items from French to Arabic language, and two others were non-informed experts only in
charge to back-translation procedure (from Arabic language to French). Each version was then reviewed and
compared with another version after being back-translated by the native Arabic-Speaking author. The finalized
Arabic version of the APQ was administered to 60 Syrian students (50% female) in order to examine its psy-
chometric properties (internal reliability). Given critical condition of the country, we were not able to verify its
test-retest reliability. The analyses of data for 60 Syrian students who agreed to complete the questionnaire
showed in line with the reliability data provided by O’Connor and his colleagues (anger = 0.94) high internal re-
liability (Cronbach’s alphas) for anger emotional subscale specifically for females participants. In addition, the
results showed that the APQ-anger subscale measures were positively correlated with the APQ’s (a = 0.86)
measure of aggressive reaction (r = 55). These results were in line with the reliability data observed for our
French sample (anger a = 0.89, Anger-aggression r = 0.56), too. Therefore, internal reliability validity of the
APQ-anger subscale is acceptable and in the predicted direction.

3.5.4. Procedure

After having been introduced to the experimental box, the participants were invited to sit in a chair facing a un-
iformly gray computer screen. The experimenter adjusted a headphone to the participant’s head. All experimen-
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tal instructions were transmitted via the headphone to the participant. After having been informed of the appar-
ent goals of the experiment, participants read and signed the first part of an informed consent form. Then, during
a first session (20 - 30 minutes), they completed a questionnaire measuring aggressive (12-items APQ) and an-
xiety (STAI-Trait) tendencies. In the second experimental session (30 - 45 minutes) participants performed the
executive tests and filling out the questionnaire measuring aggressive (12-items APQ) and anxiety (STAI-state)
tendencies. At the end of the second experimental session, participants were asked to indicate on a 4-point in-
tensity scales ranging from 0 (not at all) to 4 (extremely) the extent to which they were disturbed by noise during
completion of experimental tasks. Then after, they probed for suspicion and skepticism, but none reported
knowledge of the study’s purpose. Finally, they signed the second part of an informed consent form before being
thoroughly debriefed and thanked.

3.6. Statistical Analyses

Given small sample size and study’s design (Gender x Nationality (experience of War) X Experimental stimula-
tion) we performed factorial analyses of variance on our data. For each comparative study, before testing our
correlative and causal hypotheses, participants’ scores on noise disturbance scale were analyzed in order to ve-
rify the effect of experimental stimulation using a 2 x 2 x 2 (Gender x Nationality (experience of War) X Expe-
rimental stimulation) ANOVA was used. Then we analyzed relationship between impaired executive perfor-
mances and negative reactivity, in order to test our correlative hypothesis, and after we used a 2 x 2 x 2 (Gender
X Nationality (experience of War) X Experimental stimulation) ANOVA in order to verify our causal hypothes-
es.

Results

France-Syria Comparative Study

Experimental Condition Check

Participants’ scores on noise disturbance scale were analyzed using a 2 x 2 x 2 (Gender x Nationality X Ex-
perimental stimulation) ANOVA in order to verify the effect of experimental stimulation. Analysis of ratings
revealed a significant second order interaction between nationality and gender of the participants, F 1, 112 =
188.45, p < 0.000, 5% = 0.63, and two main effects of Experimental condition, F 1, 112 = 4.80, p < 0.03, 5% =
0.04, and gender, F 1, 112 = 18.22, p < 0.000, #* = 0.14. Configuration of the data for main effects revealed the
highest felt disturbance score for participants in aversive condition (M = 2.43 vs. M = 0.36), and for women (M
= 1.66 vs. M = 1.05). Effect of interaction correspond to the highest disturbance felt by women, specifically
French ones (French: Mwomen = 1.80 vs. Mmen = 0.86 vs. Syrian: Mwomen = 1.53 vs. Mmen = 1.23). Thus,
experimental manipulation produced groups that differed substantially in their average felt disturbance induced
by aversive stimulation.

Relationship between Impaired Executive Performances and Negative reactivity

As shown in Table 3, for the all participants the measures of negative reactivity (aggressive and anxiety ten-
dencies) were positively correlated with impaired performance on the executive function tests. More time was
observed for more angry and more aggressive individuals. However, regarding anxiety tendencies, only state of
anxiety induced by experimental condition were highly and significantly correlated with impaired executive
performances. Therefore our results for both samples are consistent with those reported in existing literature, and
confirm those we found in the case of our last research and our pilot study. In sum, consistent with our correla-
tional hypothesis, higher executive scores (higher performance on perseveration, planning, attention, inhibition,
and mental flexibility) were observed for non-aggressive individuals before and after experimental manipulation.
These tendencies were observed for anxiety after exposing participant to experimental stimulation.

Separate analyses for participants under neutral condition and those under aversive condition revealed mostly
positive correlations between the measures of negative reactivity and impaired executive performance, for
French as well as Syrian samples.

Effects of Experimental Conditions on Negative Reactivity (Aggressive and Anxiety Tendencies) and Ex-
ecutive Performances

In the case of French-Syrian Comparative Study, in order to verify our causal hypotheses related to negative
reactivity and executive performances, we analyzed the data related to executive performance participants, using
a 2 x 2 x 2 factorial analysis (Gender x Nationality x Experimental stimulation). For negative reactivity, we
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Table 3. Inter-correlations between executive performance and negative reactivity for all participants.

i 2 3 4 5 6 7 8 9 10 11 12
1.Perseveration (WSCT) 1.00
2. Attention (Go) 0.37 1.00
3. Inhibition (No-Go)  0.27 0.28 1.00
4. Planning (Hanoi) 0.49 0.20 0.28 1.00
5. Attention (TMTA) 0.29 0.09 0.15 0.45 1.00
6. Inhibition (TMTB) 0.40 0.20 0.30 0.35 0.35 1.00
7. Anxiety-State (STAI) 0.46 0.21 0.19 0.67 0.39 0.42 1.00
8. Anxiety-Trait (STAI) 0.00 0.15 0.08 0.07 0.06 0.11 0.17 1.00
9. Anger (APQB) 0.22 0.08 0.03 0.28 0.22 0.22 0.19 0.05 1.00
10. Anger (APQA) 0.13 0.09 0.07 0.20 0.05 0.13 0.20 0.03 0.58 1.00
11.Aggression (APQB) 0.51 0.31 0.17 0.57 0.37 0.33 0.62 0.15 0.25 0.24 1.00
12.Aggression (APQA) 0.31 0.11 0.02 0.27 0.14 0.03 0.29 0.09 0.25 0.47 0.37 1.00

Note: r > 0.18 are significant at p < 0.05.

analyzed and compared directly the data from the first to the second experimental sessions. We conducted sepa-
rate analyses of variance on anger and aggressive scores on the APQ’s subscales. Same analyses were conducted
for verifying the difference between two experimental sessions on anxiety tendencies, too. In both case, we used
a2 x 2 x 2 x 2 factorial analysis (Gender x Nationality x Experimental stimulation x Experimental session), in
which the latter factor was treated as repeated-measures.

Analyses of Executive Performance in Function of Experimental Conditions

In order to evaluate the effect of experimental condition on executive performances, we used a 2 x 2 x 2 fac-
torial analysis (Gender x Nationality x Experimental condition). Analyses of variance on executive perfor-
mances indicated significant main effects of experimental stimulation for all scores related to impaired executive
controls, in terms of perseveration (WSCT), F (1, 112) = 86.76, p = 0.000, inhibition (No-Go), F (1, 112) =
16.78, p = 0.001, planning (Hanoi Tower), F (1, 112) = 44.77, p = 0.000, mental flexibility (TMTB), F (1, 112)
= 55.77, p = 0.000, attention (Go): F (1, 112) = 14.49, p = 0.001, TMTA, F (1, 112) = 47.19, p = 0.000. In all
cases, compared to neutral condition, under the aversive stimulation participants’ performance were worse, tak-
ing longer executive times for completion all executive tasks (see Table 4). Analyses of variance revealed sig-
nificant main effects of gender on inhibition (TMTB), F (1, 112) = 6.88, p = 0.01, and attention (TMTA), F (1,
112) =5.53, p = 0.02, too. Regarding this last capacity, analyses revealed significant interaction effect involving
participants’ gender and nationality, F (1, 112) = 14.79, p = 0.001, too. The significant effects involving gender
for inhibition were expressed in terms of an increased in time decisions for women under the aversive stimula-
tion (respectively Mwomen = 103.633 ms vs. Mmen = 89.275 ms). Regarding capacity of attention, configura-
tion of the data showed shorter time decision for French participants, specifically for men (respectively French
sample: Mmen = 33.326 ms vs. Mwomen = 37.441 ms; Syrien sample: Mmen = 49.246 ms vs. Mwomen =
35.043 ms).

Analyses of Aggressive Tendencies

Analyses of the APQ-anger scores before and after completion of experimental tasks showed a second order
interaction between experimental sessions with participants” gender, F (1, 112) = 7.14, p < 0.01, % = 0.059. A
third order significant interaction involving experimental sessions, experimental conditions, and participants’
nationality were found, too, F (1, 112) = 6.68, p < 0.02, 5% = 0.056. For the interaction involving experimental
sessions and participants’ gender, the results indicated higher felt anger in women after and for men before ac-
complishment of experimental tasks (women Before M = 29.72 vs. After M = 32.02; Men Before M = 32.65 vs.
After M = 30.90). In the case of third order significant interaction involving experimental sessions, experimental
conditions, and participants’ nationality, the results showed the highest levels of felt anger after completion the
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Table 4. Mean executive performance scores and standard deviations, by experimental condition (N = 120).

Effet Simple M (SD) M (SD) dl F p e

Aversive condition (noise of 80 db) Neutral condition

Perseveration (WSCT) 5.78 (0.93) 17.97 (0.93) 1,112 86.76 0.000 0.45
Inhibition (No-Go) 99,046 (2383) 12203 (3602) 1,112 16.78 0.000 0.13
Planification (Hanoi) 22.60 (8.05) 36.73 (14.19) 1,112 44.77 0.000 0.28
Flexibilité (TMTB) 76,015 (2624) 116899 (3454) 1,112 55.77 0.000 033
Attention (TMT A) 31,395 (1172) 46133 (1464) 1,112 47.19 0.000 0.30
Attention (Go) 78,452 (1764) 126612 (9482) 1,112 14.49 0.000 0.11

Note: Measurement unites for Executive performances are expressed in Millisecond.

experimental tasks, specifically for French participants (French: Neutral condition Before M = 32.47, After M =
32.03 vs. Aversive condition Before M = 36.77, After M = 37.57; Syrian: Neutral condition before M = 25.50,
after M = 29.17 vs. Aversive condition Before M = 30.00 after M = 27.07).

Separate analyses of variance on APQ-anger scores for all participants after completion of the experimental
task indicated significant interaction effect of experimental condition and participants’ nationality, F (1, 112) =
4.95; p < 0.03, 52 = 0.04, supported by a main effect involving participants’ nationality, F (1, 112) = 15.17; p <
0.000, #? = 0.12. Consistent with our hypothesis, Syrians participants significantly expressed higher level of an-
ger (M = 34.80 vs. M = 28.11), specifically under aversive experimental condition (M = 37.57 vs. M = 32.03).
These tendencies reversed in the case of French sample. In general, French participants significantly expressed
more anger under neutral condition (M =29.17 vs. M = 27.07).

Same analyses for aggressive choices showed significant a main effect of experimental sessions, F (1, 112) =
15.09, p = 0.0001, 5 = 0.12, with more frequent aggressive choices after completion of experimental tasks (M =
0.202 vs. M = 0.133). In addition, two second order interaction effects between experimental sessions with par-
ticipants” gender, F (1, 112) = 6.51, p = 0.02, #* = 0.055, on one hand and on the other hand, with experimental
conditions, F (1, 112) = 5.73, p = 0.02, »* = 0.048. The interaction effect involving experimental sessions and
participants’ gender indicated more frequent aggressive choices after completion of experimental tasks, specifi-
cally by women (Women Before M = 0.128 vs. After M = 0.242; Men Before M = 0.137 vs. M = 0.161). The in-
teraction between experimental sessions and experimental conditions showed that participants chose more fre-
quently aggressive responses after completion the experimental tasks, specifically under aversive stimulation
(Neutral condition Before M = 0.053, After M = 0.164 vs. aversive condition Before M = 0.213 After M = 0.239).

Consistent with our hypothesis, separate analyses for data after completion of experimental tasks showed Sy-
rian participants chose more frequently than French counterparts aggressive responses, particularly under aver-
sive condition (Mean frequency respectively for Syrians under aversive condition (aversive condition M = 4.17
vs. Neutral condition M = 2.20), reversed tendencies were observed for French participants (aversive condition
M = 1.57 vs. Neutral condition M = 1.73).

Inspection of the data for interaction involving experimental condition and participants’ gender showed that
the most frequent aggressive responses for women than men, specifically under aversive condition (Women un-
der aversive condition M = 2.93 vs. under Neutral condition M = 2.87; Men under aversive condition M = 2.80
vs. under Neutral condition M = 1.07).

Analyses of Anxiety Tendencies

Analyses of the anxiety tendencies before and after completion of experimental tasks revealed main signifi-
cant effect of experimental session, F (1, 112) = 20.77, p < 0.000, #* = 0.16. In all cases, compared to the first
session, during second session participants expressed higher level of felt anxiety (M = 44.25 vs. M = 39.87). In
addition, analyses showed two second order interaction between experimental sessions with experimental condi-
tions, F (1, 112) = 82.45, p < 0.000, #° = 0.42, on one hand and on the other hand, with participants’ gender, F
(1, 112) = 7.31, p < 0.008, * = 0.06. The third order significant interaction involving experimental sessions,
experimental conditions, and participants’ nationality were found, too, F (1, 112) = 31.72, p < 0.000, #° = 0.22.
For the interaction involving experimental sessions and experimental conditions, the results showed the highest
scores of State-anxiety, specifically under aversive stimulation (Neutral condition Trait-Anxiety M = 39.37,
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State-anxiety M = 35.02; aversive stimulation condition Trait-Anxiety M = 40.37, State-anxiety M = 53.48).
Regarding interaction between experimental sessions and participants’ gender, inspection of the data revealed
higher level of anxiety state for the both sexes, specifically for women (Women Trait-Anxiety M = 39.30, State-
anxiety M = 46.20, Men Trait-Anxiety M = 40.50, State-anxiety M = 42.30). In the case of third order significant
interaction involving experimental sessions, experimental conditions, and participants’ nationality, the results
indicated the higher level of state anxiety under aversive stimulation, specifically for French participants (Syrian:
Neutral condition Trait-Anxiety M = 36.43 State-anxiety M = 38.67 vs. Aversive condition Trait-Anxiety M =
38.03, State-anxiety M = 46.90; French: Neutral condition Trait-Anxiety M = 42.30, State-anxiety M = 31.37 vs.
Aversive condition Trait-Anxiety M = 42.70, State-anxiety M = 60.07).

Separate analyses of variance on Trait-Anxiety scores indicated a main effect of participants’ nationality, F (1,
112) = 7.74, p < 0.006, with higher level of anxiety for Syrian participants (M = 42.47 vs. M = 37.23). Same
analyses on State-anxiety score revealed two interaction effects between participants’ nationality with experi-
mental condition, F (1, 112) = 89.87, p = 0.000, #* = 0.45, on one hand and on the other hand, with participants’
gender, F (1, 112) = 20.48, p < 0.000, #° = 0.15. These interaction effects were supported by main effects of ex-
perimental condition, F (1, 112) = 295.36, p < 0.000, #° = 0.73 (Aversive condition M = 53.75 vs. Neutral con-
dition M = 35.01); participants’ nationality: F (1, 112) = 7.74, p < 0.006, #* = 0.06 (Syrians M = 60.43 vs.
Frenches M = 47.06), and their gender, F (1, 112) = 13.02, p < 0.0005, 5 = 0.11 (Women M = 46.35 vs. Men M
=42.41).

Inspection of the data related to interaction between experimental condition and participants’ nationality
showed that after completion of experimental tasks, Syrian participants were more anxious than their French
counterparts, specifically in the case of the aversive condition (Syrians aversive condition M = 60.43 vs. Neutral
condition M = 31.36; Frenches aversive condition M = 47.06 vs. Neutral condition M = 38.66).

Configuration of the data regarding interaction between Experimental condition and participants’ Gender re-
vealed that although after completion of experimental tasks, Syrian participants were more anxious than their
French counterparts, these tendencies were more noticeable for male Syrians than female ones (Men M = 46.40
vs. Women M = 45.40), with a reversed tendencies for French participants (Men M = 38.43 vs. Women M =
47.30).

In general, analyses of our data allowed confirmation of correlative as well as causal hypotheses. The results
of this comparative study are informative regarding important issues. Consistent with existing literature, we
found evidence of a positive relationship between poor executive functioning and aggressive as well as anxiety
tendencies, specifically for our Syrian sample living highly stressful condition in their country. Some individuals’
behaviour seem to be chronically influenced by impulsive processes the way participants’ behavior were influ-
enced in the neutral condition of the present research, independent of any experimental manipulations. However,
our results showed the same relation, in terms of situational or contextual control resource for participants com-
pleting experimental tasks under aversive condition. Thus, the relations of different executive processes and be-
havioral adjustment under aversive condition were not due solely to the individual dispositional differences. As
predicted, it appears that increases in impulsiveness (anger and aggressive choices) due to aversive experimental
condition were concomitant with an inability to focus individuals’ attention on ongoing tasks (such as decreased
performance in Trait Making Test, Tower of Hanoi, Go task), and thus were related to diminished inhibition
control of task-irrelevant information (such as decreased performance in Stroop, WCST, No-go task).

Syria-Syria Comparative Study

Experimental Condition Check Participants’ scores on noise disturbance scale were analyzed usinga 2 x 2 x 2
(Gender x Experience of War X Experimental stimulation) ANOVA in order to verify the effect of experimental
stimulation. Analysis of ratings revealed a significant two main effects of Experimental condition, F 1, 112 =
43.52, p < 0.000, 5 = 0.49, and Experience of War, F 1, 112 = 9.60, p < 0.002, #* = 0.17, with the highest felt
disturbance score for participants in aversive condition (M = 3.11 vs. M = 1.39), and those directly exposed to
War (M = 2.67 vs. M = 1.84). Thus, experimental stimulation produced groups that differed substantially in their
average felt disturbance induced by aversive stimulation.

Relationship between Impaired Executive Performances and Negative reactivity

As shown in Table 5, in the case of Syrian-Syrian comparative Study also for the all participants the measures
of negative reactivity, specifically aggressive tendencies (felt Anger and Aggressive choice) were positively
correlated with impaired performance on the executive function tests. More time was observed for more angry
and more aggressive individuals. However, regarding anxiety tendencies, only State of anxiety induced by expe-
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Table 5. Inter-correlations between executive performance and negative reactivity for all Syrian participants (N = 60).

Measures 1 2 3 4 5 6 7 8 9 10 11 12

1. Perseveration (WSCT) 1.00

2. Attention (Go) 0.40 1.00

3. Inhibition (No-Go) 0.41 0.46 1.00

4. Planning (Hanoi) -0.05 0.26 0.12 1.00

5. Attention (TMTA) 0.29 0.51 0.33 0.32 1.00

6. Inhibition (TMTB) 0.22 -033 -0.01 -0.03 0.05 1.00

7. Anxiety-State (STAI) 011  -0.19 008 012 -0.04 028  1.00

8. Anxiety-Trait (STAI) -0.37 0.04 0.17 0.09 0.05 -0.11  -0.11 1.00

9. Anger (APQB) 027 027 025 013 025 014  -0.10 —0.02 1.00

10. Anger (APQA) 0.51 0.63 0.48 0.02 0.38 -0.03 -0.13 0.03 0.29 1.00
11. Aggression (APQ-B) 0.31 0.25 0.29 0.47 0.53 0.38 0.18 0.01 0.25 0.24 1.00

12. Aggression (APQ-A) 0.33 0.40 0.39 0.12 0.18 -022 -0.11 -0.22 0.09 0.34 0.14 1.00

Note: r > 0.26 are significant at p < 0.05.

rimental condition were highly and significantly correlated with impaired executive performances in terms of
inhibition (TMTB, r = 0.26, p < 0.05), for Trait anxiety correlation we observed significant but negative correla-
tion with capacity of perseveration (r = —0.37, p < 0.05). Therefore our results for both samples are partially
consistent with those reported in existing literature, and confirm those we found in the case of our French-Syrian
Comparative as well as our pilot study. In sum, consistent with our correlational hypothesis, higher executive
scores (higher performance on perseveration, planning, attention, inhibition, and mental flexibility) were ob-
served for non-aggressive individuals. These tendencies were observed for State anxiety related to inhibition
(TMTB) after exposing participant to experimental stimulation, reversed tendencies were found in the case of
Trait-Anxiety and perseveration capacity. However, given small sample size (n = 60) and characteristics of our
samples, these results should be considered with some reserves.

Separate analyses for participants under neutral condition and those under aversive condition revealed mostly
positive correlations between the measures of negative reactivity and impaired executive performance, for all
participants.

Effects of Experimental Conditions on Negative Reactivity (Aggressive and Anxiety Tendencies) and Ex-
ecutive Performances

In order to verify our causal hypotheses related to negative reactivity and executive performances in the case
of participants directly or indirectly exposed to extreme stressful condition (Syrian Civil War), we analyzed the
data related to executive performance, using a 2 x 2 x 2 factorial analysis (Gender x War experience x Experi-
mental stimulation). For negative reactivity, we analyzed and compared directly the data from the first to the
second experimental sessions. We conducted separate analyses of variance on anger and aggressive scores on
the APQ’s subscales. Same analyses were conducted for verifying the difference between two experimental ses-
sions on anxiety tendencies, too. In both case, we used a 2 x 2 x 2 x 2 factorial analysis (Gender x War expe-
rience x Experimental stimulation x Experimental session), in which the latter factor was treated as repeated-
measures.

Analyses of Executive Performance in function of Experimental Conditions

In order to evaluate the effect of experimental conditions on executive performances, we used a 2 x 2 x 2
factorial analysis (Gender x Experience of War x Experimental condition). Analyses of variance indicated sig-
nificant main effects of participants’ experience of war for all scores related to impaired executive controls, in
terms of perseveration (WSCT), F (1, 52) = 2138, p < 0.000, 5% = 0.26, inhibition (No-Go), F (1, 52) = 157.89, p
< 0.000, #* = 0.73, planning (Hanoi Tower), F (1, 52) = 4.39, p < 0.04, 5> = 0.07, mental flexibility (TMTB), F
(1, 52) = 21.46, p < 0.000, 5% = 0.27, attention (Go): F(1, 52) = 157.90, p < 0.000, 4° = 0.73, TMTA, F (1, 52) =
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15.40, p < 0.001, * = 0.20. In all cases, compared to participants experiencing indirectly warfare, executive
performance of those experiencing directly War were worse, taking longer executive times for completion all
executive tasks (see Table 6).

Analyses of variance revealed significant main effects of gender on attention capacities as measured by
TMTA, F (1, 52) = 14.97, p < 0.000, #* = 0.20 as well as by Go task, F (1, 52) = 5.88, p < 0.01, #* = 0.09, with
shorter time decisions for women (see Table 6).

Analyses of Aggressive Tendencies

Analyses of the APQ-anger scores before and after completion of experimental tasks showed a second order
interaction between experimental sessions with participants’ gender, F (1, 52) = 18.36, p < 0.000, #* = 0.26,
supported by a main effects involving experience sessions, F (1, 52) = 10.90, p < 0.001, »* = 0.17. The results
indicated higher felt anger in women before and in men after completion of experimental tasks (women Before
M = 28.08 vs. After M = 26.91; Men Before M = 32.44 vs. After M = 41.51). The configuration of the data for a
third order interaction involving experimental sessions, experience of War, and participants’ gender, helped to
better understand these tendencies, F (1, 52) = 3.84, p < 0.06, 5> = 0.07. The results showed the highest levels of
felt anger after completion the experimental tasks, for all participants experiencing indirectly the warfare
(Women Before M = 25.30, after M = 27.50 vs. Men Before M = 30.69 after M = 38.44). However, these ten-
dencies reversed for women (not for men) arriving in France after outbreak of the War (Women Before M =
30.84, After M = 26.31 vs. Men Before M = 34.18, After M = 44.57).

Separate analyses of variance for felt anger after completion of experimental tasks indicated significant main
effects of experience of warfare, F (1, 52) = 6.93; p < 0.01, »* = 0.12, and participants’ gender, F (1, 52) = 51.11,
p < 0.000, #* = 0.49, with higher felt anger for Syrian participants experiencing directly warfare, (M = 33.98 vs.
M = 30.48), on one hand and on the other hand, for men, (M = 36.98 vs. M = 27.48).

Analyses of the APQ-aggressive scores before and after completion of experimental tasks showed two second
order interaction effects between experimental sessions with experience of War, F (1, 52) = 37.47, p = 0.000, #°
= 0.42, on one hand and on the other hand, with participants’ gender, F (1, 52) = 4.81, p = 0.04, 4* = 0.08. The
interaction involving experimental sessions and experience of War showed that participants experiencing di-
rectly warfare (arriving in France after outbreak of war) chose more frequently aggressive responses before
completing the experimental tasks (Before M = 0.309, After M = 0.185), reversed tendencies were observed for
those experiencing war indirectly (arriving in France before breakout of the War M = 0.050 vs. After breakout
of the War M = 0.178). The interaction effect involving experimental sessions and participants’ gender indicated
for women more frequent aggressive choices before than after completion of experimental tasks (Before M =
0.158 vs. After M = 0.115), reversed tendencies were found for men (Before M = 0.201 vs. M = 0.248).

Separate analyses for aggressive choices after completion of experimental tasks showed significant main ef-
fects of experience of warfare, F (1, 52) = 43.16, p = 0.0001, 5% = 0.40 and participants’ gender, F (1, 52) = 14.76,

Table 6. Mean executive performance scores and standard deviations, by participants’ experience of War and their gender
(N = 60).

Main Effects M (SD) M (SD) dl F p a

Indirect Experience of War  Direct Experience of War

Perseveration (WSCT) 4.60 (3.26) 9.93 (5.40) 1,52 21.38 0.000 0.26
Inhibition (Go) 79008 (2345) 182,738 (3864) 1,52 157.9 0.000 0.73
Planning (Hanoi) 21.93 (6.18) 27.46 (13.06) 1,52 439 0.04 0.07
Mental Flexibility (TMTB) 80416 (2915) 122,700 (4059) 1,52 21.46 0.000 0.27
Attention (TMT A) 34963 (1192) 49,236 (1595) 1,52 15.40 0.000 0.20
Attention (Go) 79008 (2345) 182,738 (3864) 1,52 157.9 0.000 0.73
Women Men
Attention (TMT A) 35043 (1213) 49,156 (1586) 1,52 14.97 0.00 0.20
Attention (Go) 11247 (54069) 14,927 (6312) 1,52 5.88 0.01 0.09

Note: Measurement unites for Executive performances are expressed in Millisecond.
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p = 0.001, #* = 0.22, with higher aggressive choices for participants experiencing directly warfare (M = 0.248 vs.
M = 0.114), and for men (M = 0.224 vs. M = 0.137).

Consistent partially with our hypothesis, analyses for data showed men reported more negative reactivity than
women (more anger and more aggressive responses) after completion the experimental tasks, specifically those
experiencing directly warfare (arriving in France after outbreak of war).

Analyses of Anxiety Tendencies

Analyses of the anxiety tendencies before and after completion of experimental tasks revealed main signifi-
cant effect of experimental session, F (1, 52) = 26.06, p < 0.000, #° = 0.34. In all cases, compared to the first
session, during second session participants expressed lower level of State anxiety (M = 36.07 vs. M = 43.07).

Separate analyses of variance on Trait-Anxiety scores indicated no significant effect. However, analyses of
the data related to State anxiety after completion of experimental tasks revealed a significant main effect related
to participants’ experience of War, F (1, 52) = 4.56, p < 0.04, with higher level of anxiety state for Syrian par-
ticipants directly experiencing warfare (arriving in France after outbreak of War; M = 37.67 vs. M = 34.46). No
other significant effects had been observed.

The case of Syrians living in France is of particular importance for our researcher because of their direct vs.
indirect ongoing experience of extreme stressful situation that might be associated with extreme depletion of
executive capacities as well as highest aggressive tendencies given their need to cope with extreme conflict situ-
ations. According to studies published to date, many of the anxiety symptoms can be seen as a direct result of
exposition to stressful situations. In sum, in case of second comparative study, consistent with our correlational
hypothesis, higher executive scores (higher performance on perseveration, planning, attention, inhibition, and
mental flexibility) were observed for non-aggressive individuals. These tendencies were observed for State an-
xiety related to inhibition (TMTB) after exposing participant to experimental stimulation. Our data confirmed
partially our hypothesis related to gender differences in negative reactivity, with men reporting more negative
reactivity than women (more anger and more aggressive responses) after completion the experimental tasks,
specifically those experiencing directly warfare (arriving in France after outbreak of war). However, given small
sample size (n = 60) and characteristics of our samples, these results should be considered with some reserves.

4. Discussion and Conclusion

The results of these studies are informative regarding important issues. Consistent with existing literature, we
find evidence of a positive dispositional relationship between poor executive functioning and negative reactivity.
Some individuals’ behaviours seem to be chronically influenced by impulsive processes; the way participants’
behaviors are influenced in the first assessment of the present research, independent of any experimental ma-
nipulations. Second, our results show the same relation, in terms of situational or contextual control resource af-
ter our participants completed executive tasks under aversive/neutral condition. Thus, the relations of different
executive processes and behavioral adjustment at the second assessment are not due solely to the individual dis-
positional differences. As predicted, it appears that increases in impulsiveness (negative emotionality and ag-
gressive choices) due to aversive condition are concomitant with an inability to focus individuals’ attention on
ongoing tasks (such as decreased performance in Trait Making Test, Tower of Hanoi, Go task), and thus are re-
lated to diminished inhibition control of task-irrelevant information (such as decreased performance in WCST,
No-go task). For our Syrian sample, for example, we observe a concomitant increase of aggressive choices and
decrease of executive capacities such as planning, attention, and flexibility, after completion experimental tasks
under aversive condition. More interesting, our results relate to aggressive tendencies and executive perform-
ances in Syrian participants, experiencing directly or indirectly warfare, confirm the important role of the social
and environmental contexts in efficient behavioral adjustment and regulation.

Regarding gender-related hypothesis, in spite of a general tendencies corresponding to more aggressive beha-
vioral intention and higher emotional negativity in men than women, as predicted we find more emotional nega-
tivity in women and more aggressive behavioral intention in men after completion the experimental tasks under
aversive stimulation. Unique gender-related difference in cognitive ability observed in the case of the last study
is related to the attention, with women scoring higher than men on the attention section of the TMT and Go
tasks.

However, the extent of these differences and their relation to the adjustment behavior remain to be further
understood, and merit further investigations. More research is needed for testing these differences taking into
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account other emotional and executive characteristics of individuals. The findings of the current research sug-
gest that different aspects of executive control are likely to play an important role in self-regulation across dif-
ferent contexts. As expected, our studies indicate that increases in impulsiveness due to aversive noise, as one of
the aspects of threatening contexts, may be concomitant with an inability to voluntarily turn one’s attention
away from the adverse characteristics of possible conflict, and thus may be related to diminished inhibition con-
trol of task-irrelevant information. Moreover, these relations seem to be contextually moderated by anger. That
is proneness to anger heightens individuals’ vulnerability to behavioral problems, depending on contextual
characteristics. Therefore, it is assumed that anger contextually moderates relations of executive controls (vol-
untarily or reactive controls) and behavioral problems. Yet, our findings suggest that the contributions of self-
regulatory processes such as executive controls to adjustment are more multifaceted and complex than having
been acknowledged.

In summary, our finding suggests that executive control considered as inhibition of unwanted thought, initia-
tion/planning new actions, and being selectively attentive, are jointly implicated in regulation of emotional be-
haviors such as aggression. In addition, the affective context influenced the level of these executive controls.
While a negative context interfered significantly with participants’ performance and fostered aggressive feelings
and actions, a positive or neutral context resulted in a better executive performance and less aggressive tenden-
cies, [132]. This fact may in part explain why individuals who grow in adverse social and environmental con-
texts might develop poor executive capacities, and be emotionally vulnerable and more akin to aggression and
antisocial behavior. Yet, even though this programming might be in place very early in development, our data
showed that situational characteristics could alter individuals’ sensibility and control capacities in adulthood. It
seems whatever the individual’s age or his/her developmental step, self-threatening context may cause a deficit
in social information processing, which result in a high emotional reactivity. Thus, even though adults are sup-
posed to control their affective experiences and shift their attention away from the negative cues related to anger,
impacts of immediate self-threatening environment could alter their regulatory capacities.

However, our research has his own limits. Understanding the complex interaction effects between disposi-
tional and situational differences in executive control of affective behaviors needs more appropriate statistical
analyses, such as structural equation modeling (SEM). Our sample-size, specifically for Syrian sample living in
Paris, did not allow applying those analyses. Other methodological questions subsist regarding so-called “task
purity” [148], and to decisional processes involved in treatment of the text-evoked imagery. Our material lacks a
pure measurement of working memory capacities. As a matter of fact, individuals experiencing negative emo-
tional state, beset with self-doubts, might turn their attention inward and become self-preoccupied and devoted
to emotional repair (searching a positive personal souvenir). In addition, conflict tasks (e.g. Stroop, No-go) re-
quire conflicting alternatives to be hold in mind [133]. Therefore, under the failure condition the working mem-
ory demands should be greater than those under the success condition, and envisioning failure scenarios easier
[149]. If this analysis is correct, we would expect more anger and more aggressive tendencies whenever the
working memory demands increase.

Nevertheless, researchers have scarcely begun to study this area using a series of neuropsychological tests.
We believe implications of research like the one presented here is essential and a necessary step for understand-
ing the problem that are rooted in the study of aggression and its prevention planning taking into account dispo-
sitional as well as situational characteristics. Our study allowed identification of stressful social and environ-
mental contexts as a serious cause of poor executive performances and negative reactivity. However, our data
also showed that the individuals under neutral condition performed significantly better and exhibited less nega-
tive reactivity. Thus, present research suggests the importance of contextual characteristics in dynamic relation
between reactive and executive regulation of social behavior. By understanding those processes we should be in
a better position to design an optimal training condition to improve executive capacities in children and adults
exposed to adversity such as threatening and conflict environmental. We believe that comparative studies of the
relation between affective and cognitive behavioral regulations in such cases might provide new perspectives on
intervention programs in social health sectors.
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