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Abstract

The study examines how emotion regulation and emotion dysregulation in 3 - 12 years old child-
ren with autism spectrum disorders (n = 39) are linked with the five factors of personality and
their social adjustment. Children were assessed by means of the Differential Scales of Intellectual
Efficiency-Revised edition (EDEI-R). The teachers have completed the CARS-T, the Bipolar Rating
Scales based on the Five Factor Model (EBMCF) and the French version of Emotion Regulation
Checklist (ERC-vf) and a Social Adjustment scale (including items related to Theory of Mind, EASE-
ToM, and related to social rules, EASE-Social-Skills). Positive and significant correlations are ob-
tained between emotion regulation scores and verbal developmental age, personality factors of
openness, agreeableness, and extraversion. The emotion dysregulation score is negatively and
significantly linked with the factor of emotional stability, but positively and significantly linked
with extraversion. Moreover, emotion regulation scores are positively and significantly linked
with scores in social adjustment. Linear regression by stepwise shows that both extraversion and
agreeableness explain 66.5% of the variance of the emotion regulation score; and extraversion,
agreeableness and emotional stability explain 68.3% of the variance of the emotion dysregulation
score. The openness explains 55.9% of the variance of the EASE-ToM score. Both agreeableness
and extraversion explain 61.6% of the variance of the EASE-Social SKills score.
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1. Introduction

Emotional regulation corresponds to processes by which an individual assesses, control and modify his sponta-
neous emotional responses, by using various strategies, in order to accomplish his goals or in order to express
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socially adequate emotional behaviour (Eisenberg, Fabes, Guthrie, & Reiser, 2000; Gross & Thompson, 2007;
Thompson, 1994). The emotion regulation has been defined “as the process of initiating, avoiding, inhibiting,
maintaining, or modulating the occurrence, form, intensity, or duration of internal feeling states, emotion-related
physiological, attentional processes, motivational states, and/or the behavioral concomitants of emotion in the
service of accomplishing affect-related biological or social adaptation or achieving individual goals” (Eisenberg
& Spinrad, 2004: p. 338). Emotional regulation presents a value of social communication, in which emotions
have a function of organizing relationships of individuals to their environment, and are the basis of socialisation
(Eisenberg et al., 2000; Thompson, 1994). Shields & Cicchetti (1997: p. 910) distinguished emotion regulation
corresponding to appropriate expression of emotions according to situations, empathy, and emotional self-
awareness, and the “Lability/Negativity or emotion dysregulation” as “a lack of flexibility, mood lability, and
dysregulated negative affect”. This conceptual distinction is major for the assessment because it induces the im-
portance to differentiate, in profiles of children with and without developmental disorder, both their abilities and
difficulties to regulate their emotions, in intra- and inter-personal aspects (Adrien, 1996, 2005; Cole, Michel, &
Teti, 1994; DeGangi, 2000; Gomez & Baird, 2005; Mazefsky, Herrington, Siegel, Scarpa, Maddox, Scahill, &
White, 2013; Nader-Grosbois, 2011b, 2012; Samson, Phillips, Parker, Shah, Gross, & Hardan, 2014). According
to Werner & Gross (2010), emotion dysregulation is the inability to flexibly respond to and manage emotions.
Given the complexity of this construct, some researchers have focused on emotion sensitivity, others on affec-
tive intensity or affective lability, still others on emotional vulnerability... According to integrate these disparate
approaches, emotion dysregulation could be viewed as a process incorporating multiple interactive components
(Werner & Gross, 2010).

A significant amount of literature, including theoretical models and empirical studies, has been developed
about emotional and social competences in typically developing (TD) children, in children presenting externa-
lizing behavior disorders or intellectual disabilities. In order to better understand their developmental and func-
tional dynamic and to conceive adapted intervention, the interrelations between understanding of emotions, of
mental states (Theory of Mind, ToM), social information processing, emation regulation, abilities in social inte-
ractions, and social adjustment are studied (see detailed review in Baurain & Nader-Grosbois, 2013; Nader-
Grosbois, 2011a). The impact of individual factors (chronological age (CA), mental age (MA), developmental
age, diagnosis, disability...) and of familial and environmental factors on these processes and on their links is
also investigated. Although there is abundant literature about autism spectrum disorders (ASD) on specificities
in emotional expression and recognition, in emotional cognition, in ToM and in social interactions in link with
their diagnosis criteria (see detailed review in Nader-Grosbois & Day, 2011), the conceptualization and empiri-
cal studies focused on self-regulation, emotion regulation and dysregulation and their roles in their social
(in)abilities have been developed more recently.

Among individual factors that could influence socio-emotional competences, including emotion regulation,
the factors of personality should be more investigated in atypically developing children, particularly in children
presenting ASD. Recently, based on The Five Factors Model of personality, some instruments have been con-
ceived to assess factors of personality in children, from preschool age, that could be used about atypically de-
veloping children.

The present study aims at identify links between the five factors of personality in children with ASD* and
their emotion regulation or dysregulation. It examines also the links between personality factors, their emotion
regulation or dysregulation and their social adjustment.

2. Emotional Expression, Emotional Responding and Emotion Regulation in
Children with ASD

2.1. What about Emotional Expression and Responding in Children with ASD?

Because of cognitive specificities in the way young children with ASD interpret their own emotional experi-
ences and those felt by others, they are unlikely to convey their emotions conventionally (Saarni, 1999). Even if
children with ASD are sensitive to emotional cues emitted by others, such as the distress (Nadel, Croug, Mat-
tlinger, Canet, Hudelot, Lecuyer, & Martini, 2000; Sigman, Kasari, Kwon, & Yirmiya, 1992), they have difficul-
ties to display in an adequate way their emotional expressions (Brun, Nadel, & Mattlinger, 1998; Loveland, Tunali-
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Kotoski, Pearson, Brelsford, Ortegon, & Chen, 1994; Yirmiya, Sigman, Kasari, & Mundy, 1992). Compared
with children matching on their MA, preschoolers with ASD do not display less emotion or facial expression but
they react more intensively during social interactions or when they are watching video sequences illustrating
emotional expressions in others (Capps, Kasari, Yirmiya, & Sigman, 1993). Yirmiya, Kasari, Sigman, & Mundy
(1989) observe that although children with ASD show similar quantities of positive and negative emotions to
TD children, their facial movements express more than one emotion and they display more combinations of in-
congruous facial movements. Poor emotional expressiveness in children with ASD is emphasized, in compari-
son with TD and Down syndrome children (Kasari & Sigman, 1996; Loveland et al., 1994). At preschool age,
children with ASD show poorer emotional coordination and timing of affect during social exchanges, in com-
parison with children matched on their MA and their CA (Scambler, Hepburn, Rutherford, Wehner, & Rogers,
2007).

At school age, they respond to others’ emotional expressions with less concern and comforting behaviour or
empathic behaviour; they do not easily share their own affects or emotions with partners (Bacon, Fein, Morris,
Waterhouse, & Allen, 1998; Corona, Dissanayake, Arbelle, Wellington, & Sigman, 1998; Dawson, Wehb,
Carver, Panagiotides, & McPartland, 2004; Kasari, Sigman, Mundy, & Yirmiya, 1990; Sigman et al., 1992). This
weak responsiveness to others’ emotions remains stable over a 5-year period (Dissanayake, Sigman, & Kasari,
1996). This weakness of empathy in children and adolescents with ASD has been widely reported and empathic
responses in social scenarios are specifically trained (Argott, Buffington Townsend, Sturney, & Poulson, 2008;
Charman, Swettenham, Baron-Cohen, Cox, Baird, & Drew, 1998; Hudry & Slaughter, 2009; Travis, Sigman, &
Ruskin, 2001). However, empathy behaviour may vary according to individuals (McGovern & Sigman, 2005)
and according to specific emotional context, the degree of familiarity of partners (Hudry & Slaughter, 2009). At
school age, children with ASD share their emotional expressions with others in a less spontaneous way in social
interactions in contrast with TD children or children with intellectual disability (Bieberich & Morgan, 2004) no-
tably in unstructured situations (Kasari, Sigman, & Yirmiya, 1993). The combination between their emotional
expression and eye contact and the reciprocal expressiveness face to their caregiver’s expressions, are also less
displayed by them, in comparison with control groups (Dawson, Hill, Spencer, Galpert, & Watson, 1990b). So,
they appear less expressive because they show more often neutral, flat or idiosyncratic expressions, in compari-
son with MA-controls, and this continues later in their lives (Czapinski & Bryson, 2003; Hobson & Lee, 1998;
Kasari et al., 1990; Loveland et al., 1994). Sometimes, children with ASD display more often happy expressions
in solitary or unpleasant situations than in social situations (\Whitman, 2004).

According to Begeer, Koot, Rieffe, Meerum Terwogt, & Stegge (2008), in comparison with TD children,
children with ASD should present similar elementary emotional expressiveness and experiences, but they should
differ in the inter- and intra-personal integration of their emotions. These authors specified that “empirical evi-
dence found for the influence of age, intelligence and context factors on the level of emotional expressiveness in
children and adolescents with ASD refines the marked impairments of emotional expressive behaviour that are
suggested in the diagnostic manuals” (Begeer et al., 2008: p. 346).

2.2. What about Emotional Regulation in Children with ASD?

Emotion regulation impairments are frequently emphasized in profiles of children with ASD (Cole et al., 1994;
Dawson & Lewy, 1989; Dawson, Osterling, Meltzoff, & Kuhl, 2000; DeGangi, 2000; Gomez & Baird, 2005;
Loveland, 2005; Prizant, Wetherby, Rubin, & Laurent, 2003; Samson et al., 2014; Southam-Gerow & Kendall,
2002; Tardif, Lainé, Rodriguez, & Gepner, 2007). These authors found a deficit in expression, in modulation
and in internal and external regulation of emotions, due notably to neurophysiological factors. It results that they
are at risk for experiencing heightened states of emotional arousal causing anxiety, agitation (often interpreted as
behavior problems) and limiting their availability to interact or to learn, according to Prizant et al. (2003). Con-
sequently, they are described as easily stressed, anxious, fearful or non-compliant. They have difficulty in
self-regulating their emotions when their feelings become excessive (\Whitman, 2004). At preschool age, chil-
dren with ASD, barely modify their emotional reactions in response to others during social exchanges (Kon-
stantareas & Stewart, 2006). Especially, when they are faced with frustration, these children with ASD may en-
gage in inadequate or not effective strategies (such as, more avoidance and venting strategies) to regulate their
emotions, in comparison to matched peers (Jahromi, Meek, & Ober-Reynolds, 2012; Konstantareas & Stewart,
2006). Recently, Jahromi, Bryce, & Swanson (2013) find that children with high functioning autism are rated
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significantly lower in emotion regulation (measured by Emotion Regulation Checklist) and effortful control than
their TD peers matched on their expressive language.

However, to study in nuanced way specificities in emotion regulation of children with ASD, it needs to con-
sider co-regulation between them and their partners, including their parents. In an experimental study comparing
to both control and joint attention intervention conditions, Gulsrud, Jahromi, & Kasari (2010) observe variabil-
ity in the intensity of negative expressions and in the number of distress episodes in toddlers with ASD, but al-
most all display an increase of negative arousal during play interactions with their mothers. This observation is
interpreted as evidence of profiles of dysregulation. However, these children engage in a range of emotion regu-
lation strategies, characterized as appropriate active strategies (distraction, avoidance and tension release) and
constructive strategies (orienting to mum and seeking assistance). Like TD toddlers, they are able to request
maternal support and assistance; however, they make less frequent use of sophisticated verbal strategies such as
symbolic/verbal self-soothing (which may be impeded by their low expressive language level—less than 20
months). Emotion regulation strategies are used significantly more by toddlers with ASD during episodes of
negativity than non-negativity. In addition, mothers of toddlers with ASD engaged (as also reported for mothers
of TD toddlers) in a variety of emotion regulation strategies when the child is in distress, from active strategies
(redirection, prompting, physical behaviours) to vocal comforting strategies (vocal soothing and reassurance).
They continue to use active strategies throughout the intervention more frequently than mothers of TD children.
Moreover, specific characteristics in the child with ASD and the mother are associated with emotion regulation
outcomes.

These specificities in expression and regulation of emotions in children with ASD are notably explicable by
their difficulties described in an abundant literature in: recognition of facial emational expressions, identification
of emotions, understanding of emotions, decoding of ToM precursors (such as joint attention), ToM and socio-
emotional information processing (Begeer et al., 2008; Downs & Smith, 2004; Hobson, 1993; Lacroix, Guidetti,
Rogé, & Reilly, 2009; Nader-Groshois & Day, 2011; Tardif et al., 2007). Some studies reveal that poor emo-
tion regulation or emotion dysregulation is linked or predict social maladjustment in children with ASD, or re-
port positive significant links between their emotion regulation and prosocial peer engagement, cooperative par-
ticipation, social responsiveness, social skills and mobilization of ToM in daily life, social adjustment behavior
(Jahromi et al., 2013; Nader-Grosbois, 2011a, 2011b; Nader-Grosbois, Baurain, & Mazzone, 2012; Samson et
al., 2014).

Theoretical support for emotion regulation deficits in children with ASD comes from conceptions and studies
on self-regulatory processes (including executive functions). Several authors postulate that there is a deficit of
emotional regulation depending from a major impairment of self-regulation that explains a set of inabilities in
infants, children and adolescents with ASD in their social interactions and social adjustment (notably, Adrien,
1996, 2005; Gomez & Baird, 2005; Konstantareas & Stewart, 2006; Loveland, 2005; Nader-Grosbois, 2011b;
Trevarthen, 1989; Prizant et al., 2003; Whitman, 2004).

Trevarthen (1989) suggests that ASD is due to an early basic deficit in the production of emotions and of
emotional regulation in reaction to environmental stimulations. He hypothesized a biological origin of this im-
pairment; a dysfunction of central regulator systems. Children with ASD do not feel emotions related to ex-
changes initiated by others or to experiences they have towards objects. Moreover, poor or absent or paradoxi-
cally excessive emotion in children with ASD does not play its role of regulator, as search, product, maintain,
inhibit, and interrupt behaviours oriented to others or to objects.

In Adrien’s perspective (Adrien, 1996, 2005), all deficits in regulation processes in ASD are explained by a
“functional and developmental dysregulation”. He explains that this deficiency in emotionality in children
with ASD appears more in situations requiring regulation: breaking off, maintaining, amplifying or reducing
the emotional affects. They prefer to resist to change and to conserve their initial state, notably in order to
avoid social situations which are sources of emotional amplifications or reductions, requiring regulation. The
Adrien’s view (Adrien, 1996, 2005) is supported by numerous clinical observations and results of empirical
studies, showing dysregulation in children with ASD in sensory-motor and cognitive domains (including
symbolic play), in socio-emotional problem-solving or interactive situations maobilizing joint attention and in
school activities (Blanc, Adrien, Roux, & Barthélémy, 2005; Nader-Groshois, 2007; Remy, 2013; Seynhaeve
& Nader-Groshois, 2008; Seynhaeve, Nader-Groshois, & Dionne, 2008); this dysregulation may be reduced
by means of an adapted intervention, such as the program IDDEES (Gattegno, Abenhaim, Kremer, Castro, &

Adrien, 2006).
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In his model “the development of autism: a self-regulatory perspective”, Whitman (2004) emphasizes the es-
sential role of self-regulation in several processes of development and of functioning in children with ASD, in-
cluding emotional and social areas. \Whitman (2004: pp. 158-160) suggests that emotions and self-regulation must
be considered in conjunction because they can be either risk or protective factors in social adjustment of children
with or without ASD. He specifies that children with ASD may be vulnerable to stress if their arousal and state-
regulation dysfunction, if their self-regulatory system is poorly developed and if environmental stressors are too
intense or prolonged. His theory describes also that the emotions in children with ASD indirectly influence the
development of self-regulation through their impact on sensory, motor, social, cognitive, and language or com-
municative processes. Not only, these latter processes directly affect the development of self-regulatory behav-
iour (through the tools they provide for self-regulation) but self-regulation provides individuals the capacity to
control their emotions. On the basis on these conceptions and a set of studies, Nader-Groshois (2011b) proposed
an integrated approach of these processes of self-regulation, dysregulation and emotion regulation in order to
better understand psychological functioning and development in children with ASD.

In a recent review of literature, Mazefsky et al. (2013) examined how emotion regulation was approached in
people with ASD and the role of emotion regulation and of emotion dysregulation in this clinical population.
They revealed that although poor emotion regulation is shared with other atypically developing children, speci-
ficities in ASD could be identified to explain emotion dysregulation. On the basis of this review, these authors
summarized factors that may contribute to emotion dysregulation in ASD: function and motivation of emotion
(less organized and goal-oriented emotion, internally driven responses), degree of negative vs. positive affect
(greater or more intense baseline levels of negative affect, irritability), cognitive factors (poor problem solving,
rigidity, impaired perspective taking...), information processing and perception (difficulty filtering environ-
mental stimuli and identifying social and emotional cues...), psychiatric conditions (mood and anxiety disor-
ders...), neural circuitry (abnormal amygdala/prefrontal cortex function and connectivity, affecting emotion
regulation and social behaviour) and altered physiological activity (hyperarousal...) (Mazefsky et al., 2013: pp.
684-685). These authors emphasized also that these processes of emotion regulation and emotion dysregulation
are too little known in young children with ASD.

Research should continue to explore factors associated with individual differences in emotion regulation for
children with ASD and how the degree to which emotion dysregulation could explain a part of heterogeneity in
children’s social (in)abilities. In order to investigate individual differences in emotion regulation and dysregula-
tion and in social (mal)adjustment, it seems particularly relevant to investigate the impact of family factors, such
as parents’ strategies of “socialization of emotions” (reactions toward their child’s emotions, conversations
about emotions, co-regulation between parents-children) (Gulsrud et al., 2010; Mazzone & Nader-Groshois,
2014); and the impact of individual factors, such as the factors of personality (beyond cognitive factors and level
of severity of ASD...).

3. Factors of Personality and Temperament in Children

3.1. Which Interest to Approach the Five Factors of Personality in Children and How They
Are Defined?

Recently, studies examined individual differences in TD children as resulting of personality factors rather than
temperament that are conceived progressively as two distinct conceptual systems inducing two types of meas-
ures (De Pauw, Mervields, & Van Leeuwen, 2009; Grist & McCord, 2010; Kohnstamm, Halverson, Mervielde,
& Havill, 1998; Litty, 2007). Traits of personality refer to “individual differences in the tendency to behave,
think, and feel in certain consistent ways” (Caspi, 1998: p. 312). Temperament is defined as “constitutionally
based individual differences in emotional, motor and attentional reactivity and self-regulation. Temperamental
characteristics are believed to demonstrate consistency across situations, as well as relative stability over time”
(Rothbart & Bates, 1998: p. 109). Even there is an overlap between temperament and personality, according to
De Pauw et al. (2009), personality differs from temperament because it encompasses one’s thoughts, beliefs and
feelings acquired in the course of time, in addition to one’s inherent disposition.

Some authors suggest that research in developmental psychopathology should examine factors of personality
in children and adolescents presenting disorders in order to investigate individual differences in (mal)adaptation
(Mervielde, De Clercg, De Fruyt, & Van Leeuwen, 2005): they propose five broadband dimensions to capture
their individual differences, extraversion, emotional stability, agreeableness, conscientiousness, and openness.
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It was inspired from the Big Five Model resulting from the identification of five broad underlying factors of
structure of personality, found by several sets of researchers, from factor-analyzing of measures of traits of hu-
man personality (McCrae & Costa, 1987). Following the discovery of the convergence of the Lexical Hypothe-
sis, the Five Factors model was developed and stated that personality can be described in terms of five aggre-
gate-level trait descriptors (Caspi, 1998). It distinguished openness to experience, conscientiousness, extraver-
sion, agreeableness and neuroticism that are introduced in assessment instruments for adults (Caspi, 1998). Pre-
cursors of this model in children have been studied in the 1990s, from free descriptions by parents about their
children; nearly 80% of these descriptors were related to the five factors (Kohnstamm et al., 1998, Caspi, 1998).
These five factors founded the conception of instruments adapted for children, from preschool age: including
other-reported questionnaire, the Hierarchical Personality Inventory for Children (HiPICS, Mervielde & De
Fruyt, 1999); Bipolar Rating Scales based on the Five Factor Model (EBMCF, Roskam, De Maere-Gaudissart,
& Vandenplas-Holper, 2000); the M5-PS-45 Questionnaire, (Grist, Socha, & McCord, 2012); and self-report
measures (Measelle, John, Ablow, Cowan, & Cowan, 2005). What are the particularities of each factor defined
by these authors?

— The “Openness to experience” describes children as curious, imaginative, creative, original, adventurous,
opened to a variety of experiences, to the novelty; by contrast with closeness, narrow interests, preference for
familiarity, resistance to change.

— The “Conscientiousness” (vs. impulsiveness) is characterized as careful, efficient, organized, self-controlling,
showing self-discipline, planning, aiming for achievement.

— The “Extraversion” (vs. introversion) corresponds to persons who enjoy being with other people, are full of
energy, enthusiastic, action-oriented and they often experience positive emotions and they tend to seek sti-
mulation in the company of others. By contrast, introverts lack the exuberance and show lower activity levels
and they are solitary, reserved, tend to be quiet, deliberate, and disengaged from the social world.

- The “agreeableness” (vs. disagreeableness) describes persons who are tendency to be compassionate and
cooperative and seek social harmony. They are therefore considerate, friendly, generous, helpful, and they
have an optimistic view of human nature. Disagreeable individuals place self-interest above getting along
with others and they are generally unconcerned with others” well-being. They could appear cold, unkind,
suspicious and antagonistic towards others.

- The “neuraticism” (vs. emotional stability) have tendency to be sensitive, nervous and to experience unplea-
sant emations easily, such as anger, anxiety, depression, or vulnerability, so they are emotionally too reactive
to events. They could be often in a bad mood. By contrast, individuals who have emotional stability are se-
cure, confident, less easily upset and they tend to be calm and less emotionally reactive.

3.2. Personality and Temperament in Children with ASD

Some studies focusing on temperament emphasize that the children with ASD show low level of effortful con-
trol than TD children (Jarhomi et al., 2013; Konstantareas & Stewart, 2006).

Some rare studies investigated personality in children with ASD, based on the five-factor model of personal-
ity, including conscientiousness, openness to experience, agreeableness, extraversion, emotional stability. A re-
cent study compared these personality traits in small samples of children with ASD and of typically developing
preschoolers, in order to appreciate the potential interest of using a personality measure combined with other
diagnostic assessment instruments to establish diagnosis of ASD (Fortenberry, Grist, & McCord, 2011). These
authors emphasized lower ratings of conscientiousness, openness and extraversion in preschoolers with ASD (n
= 8), diagnosed using the CARS, than in TD preschoolers (n = 7). Schriber, Robins, & Solomon (2014) ex-
amined whether personality differences exist in children/adolescents with ASD (n = 50) and TD controls (n = 50)
according to self- and parent reports of personality. Individuals with ASD were less conscientious, open to ex-
perience, extraverted, agreeable and more neurotic, than TD children.

4. Links between Personality, Temperament and Emotion Regulation

Rare are the empirical studies that have explored the relationships or the role of factors of personality and emo-
tion regulation in children with and without developmental disorders. Some studies examined rather the link
between temperament and emotion regulation or dysregulation.

()
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4.1. Which Links between Personality, Temperament and Emotion Regulation in TD
Children?

According to Eisenberg et al. (2000), both temperament and personality are central in emotionality and regu-
lation processes and their role must be considered in the prediction of the quality of social functioning.

Santucci, Silk, Shaw, Gentzler, Fox, & Kovacs (2008) examined indices of vagal tone and two dimensions of
temperament as predictors of emotion regulation strategies among 4 - 7 years old children (n = 54) of mothers
with a history of depression and control mothers. They observed children’s emotion regulation strategies (adap-
tive and maladaptive) during a frustration task implicating a delay of gratification in one protocol. In another
independent protocol, vagal tone was assessed during rest (baseline), during emotional challenge (reactivity) and
post-challenge (recovery). Mothers rated their children’s temperament (effortful control, negative affectivity).
Lower vagal recovery and higher negative affectivity in temperament were associated with maladaptive emotion
regulation responses to frustration. However, vagal tone and temperament were not associated with adaptive
emotion regulation responses and the presence of maternal depression did not affect the results. These findings
support that vagal tone and temperament are markers of individual differences in emotion regulation.

Recently, Nader-Groshois & Mazzone (accepted) showed in TD preschoolers significant links between some
factors of personality (particularly agreeableness, emotional stability and extraversion) and scores in emotion
regulation or emotion dysregulation. In other words, they emphasized that more the child is agreeable, emo-
tionally stable, extraverted, more he/she is perceived as regulating well one’s emotions. If the child is less
agreeable, less emotionally stable and more extraverted, the more he/she is perceived as displaying emotion dy-
sregulation. The extraversion was positively linked with scores in emation regulation and in emotion dysregula-
tion. The regression analyses by stepwise showed that the agreeableness, the emotional stability, and the level of
intellectual efficiency explained 49% of the variance of composite score in emotion regulation; the agreeable-
ness, the extraversion explained 34.8% of the variance of score in emotion regulation; and the emotional stabili-
ty, the extraversion and the agreeableness explained 61.3% of the variance of score in emotion dysregulation.

4.2. Which Links between Personality, Temperament and Emotion Regulation in Children
with ASD?

Affect regulation in a frustrating situation and temperament (assessed by Children’s Behavior Questionnaire,
CBQ) were examined in children with ASD (Konstantareas & Stewart, 2006). They showed greater variability
in affect regulation and used less effective affect regulation strategies compared to controls. Among the three
temperament factors, only effortful control but not negative affectivity and surgency/extraversion distinguished
children with ASD from controls. Garon et al. (2009) investigate early temperamental profiles and their associa-
tions with autistic symptoms in high-risk infants with an older sibling with ASD and low-risk infants with no
family history of ASD. The children diagnosed with ASD at 36 months are distinguished, from both other
groups, by a temperament profile marked by lower positive affect, higher negative affect and difficulty control-
ling attention and behavior, labeled “Effortful Emotion Regulation” and by a temperament profile of low Beha-
vioral Approach (lower sensitivity to “social” reward cues). Jarhomi et al. (2013) find in children with high
functioning autism that the effortful control is positively correlated to emotion regulation; and that the effortful
control, and both joint engagement variables, executive function are significant positive predictors of emotion
regulation.

In addition, the contents of items in M-CHAT (Robins, Fein, Barton, & Green, 2001) and in CARS-T (Schop-
ler, Reichler, & Rochen Renner, 1993) corresponding to specific pathological characteristics of ASD seems to
be relatively clearly linked with the five factors of personality, according to Fortenberry et al. (2011: pp. 75-77).
These authors present in a Table (p. 76) the matching between each item in M-CHAT, in CARS-T and the cor-
responding personality factors (including the item named “emotional expression and regulation of emotions”
matched with “extraversion”).

However, nearly none study focused specifically on the question of links between personality factors and
emotion regulation or dysregulation processes in children with ASD.

5. Objectives of This Study

The study aims first to explore what are the individual factors linked with emotion regulation and dysregulation,
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and social adjustment in children with ASD. Second, it investigates whether their emotion regulation and dy-
sregulation are linked with social adjustment.

6. Method
6.1. Participants

The 39 participants were 3 - 12 years old children with ASD (23 boys, 6 girls) recruited in French-speaking Bel-
gian special schools or psycho-medico-social institutions and by contacting an association of parents having a
child with ASD. Their diagnoses have been established by multidisciplinary teams in psycho-medico-social
centers. Table 1 presents descriptive statistics about their individual characteristics: chronological age, develop-
mental age, level of intellectual efficiency and scores of five factors of personality.

6.2. Instruments

6.2.1. Differential Scales of Intellectual Efficiency-Revised Edition (EDEI-R, Perron-Borelli, 1996)
These scales were used to estimate children’s global developmental age, verbal developmental age and non-
verbal developmental age and the level of intellectual efficiency.

6.2.2. Bipolar Rating Scales Based on the Five Factor Model (EBMCF, Roskam, De Maere-Gaudissart,
& Vandenplas-Holper, 2000)

This questionnaire measures the child’s personality and may be completed by familiar adults (caregivers or

teachers). It includes 25 “bipolar” items divided according to the five factors of personality: extraversion,

agreeableness, conscientiousness, emotional stability and openness. The items are presented as pairs of adjec-

tives in one hand a positive pole and in the other hand, a negative pole: for example: “shy-self-assured” for the

factor “extraversion”, “cold-warm” for the factor agreeableness, “careless-careful” for the factor “conscious-
ness”, “emotive-impassive” for the factor “emotional stability”, “closed mind-interested in everything” for the
factor “openness to experience”. For each item, a 9-point Likert scale is proposed. The adult attributes the score
on this scale that corresponds to the best to the child’s characteristics. Higher scores are attributed to positive
pole of each scale. For each factor, an average score (varying from 1 to 9) is calculated. The validation was
made with 321 typically developing children. The internal consistence of the five factors was very good (o =
from .70 to .93). Correlations for stability test-retest were highly significant (from .66 to .93 for teachers,

from .80 to .89 for caregivers).

6.2.3. Childhood Autism Rating Scale (CARS-T, Schopler, Reichler, & Rochen Renner, 1993)
This scale is used for assessing the presence and severity of symptoms of ASD in children (from 2 years and

Table 1. Descriptive statistics of participants’ characteristics.

M SD Range
Chronological age (years) (CA) 8.44 211 3.10-12
Chronological age (months) 101.28 25.32 37.2-144
Developmental age (months) (DA) 53.71 9.55 37.33-74
Verbal Developmental age (months) (VDA) 47.61 11.15 33-72
Nonverbal Developmental age (months) (NVDA) 61.50 17.02 30-96
Level of intellectual efficiency 95.71 6.96 83 -102.33
Degree of ASD (CARS-T score) 34.83 4.24 30-42
Consciousness 5.25 1.78 1.60 - 8.20
Openness 5.20 1.76 2.80-9
Agreeableness 5.24 1.69 2.20-7.60
Extraversion 5.30 1.88 1.60 - 8.80
Emotional stability 5.28 1.33 2.80-7.60
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older) and for distinguishing them from other developmentally handicapped children. It helps to determine
symptom severity (mild-to-moderate and severe ASD) through quantifiable ratings based on direct observation.
The 15 items cover several functional areas: relating to people, imitation, emotional response, body use, object
use, adaptation to change and restricted interests, visual response, listening response; taste, smell, and touch re-
sponse and use, fear or nervousness, verbal communication, nonverbal communication, activity level, level and
consistency of intellectual response, general impressions. The professionals rates the child on each item, using a
4-point response scale (0 = normal or appropriate for the child’s age, 4 = severely abnormal). Ratings are based
on frequency of the described behavior and also on its intensity, peculiarity, and duration. These CARS catego-
ries are scored on a scale of one through four, with half points awarded for those that are between those steps.
The Scoring standards are as follows: 1—within the normal range for child’s age, 2—mildly abnormal, 3—maod-
erately abnormal, 4—severely abnormal. The CARS scores range from 15 to 60, and the cutoff point for ASD
diagnosis is a score of 30 or above. According to the scoring standards of CARS, scores between 30 and 37 indi-
cate mild to moderate autism and scores between 38 and 60 are characterized as severe autism.

6.2.4. Emotion Regulation Checklist (ERC, Shields & Cicchetti, 1997; French-Version, ERC-vf,
Nader-Grosbois & Mazzone, Accepted)

This questionnaire assesses adult’s perception of the child’s emotion regulation and emotionality. It consists of
24 items divided in two scales. The “Emotion Regulation” (ER) scale corresponds to appropriate empathy, af-
fective displays and emotional understanding (8 items), for example: “can recover quickly from episodes of up-
set or distress”, “responds positively to neutral or friendly overtures by peers”, “is able to delay gratification”,
“is emphatic towards others, shows concern when others are upset or distressed”. The “Lability/Negativity” or
“emotion dysregulation” (ED) scale integrates behavior including mood lability, angry reactivity and dysregu-

lated negative affect (16 items), for example: “exhibits wide mood swings”, “display flat affect”, “responds an-
grily to limit-setting by adults”, “displays negative emotions when attempting engage others in play”. Using a
4-point Likert scale, from 1 (never) to 4 (almost always), the adult reports how often the child exhibit behavior
described in every item. Three raw scores could be calculated: ER score, ED score and composite score ER
(taken into account the scores in both subscales) that are transformed in average scores relative to a maximum
score = 4. This French version ERC-vf (Nader-Groshois & Mazzone, accepted) presents a good internal consis-
tency for Emotion Regulation scale (a = .72) and for emotion dysregulation scale (o = .82). The correlation be-
tween these two scales is significant and negative (r = -.66, p < .001). Recent studies showed that the ERC is
applicable to children presenting developmental psychopathologies, including ASD (Jahromi et al., 2013; Maz-
zone & Nader-Groshois, 2012).

6.2.5. Social Adjustment Scales (EASE, Hughes, Soares-Boucaud, Hochmann, & Frith, 1997)

This scale corresponds to a measure of the adult’s perception of the child’s socio-emotional adjustment in daily
social relationships. The adult referent of the child has to answer 50 items by identifying the extent to which the
behavior is usual in the child. 25 items relate to social skills (including items referring to the quality of social
relationships), such as respect for social rules or polite behavior (EASE-Social Skills). For example: “uses the
conventional polite phrases when we remind him(her)”, “follows the simple rules of play without using having
to remind him(her)”. 25 other items reflect the adult’s perception of the child’s capacities to mobilize the under-
standing of other mental states (ToM) and to adopt another person’s perspective (EASE-ToM); they correspond
to social behavior involving the consideration of emotions, beliefs and desires in others. For example: “recog-
nizes sadness in others”, “is capable of playing a small role”. Every item is scored on a 2-point Likert scale,
from 0 to 2 (0 = very rare or non-existent behavior; 1 = relatively frequent behavior; and 2 = frequent or usual
behavior). The total score varies from 0 to 100 points. The two scales presents good internal consistence (o = .77
for EASE-Social Skills; a = .79 for EASE-ToM) (Hughes et al., 1997; Comte-Gervais, 2008a, 2008b). These

authors did not find any examiner effect (Comte-Gervais, 2008a, 2008h).

6.3. Procedure

In two individual sessions, the EDEI-R was administered to the children in a quiet room at school or at psycho-
medico social institution, and more rarely at home. The CARS-T, the EBMCF, the ERC-vf and the EASE were
completed by teachers or psycho-educative professionals.
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7. Results
Participants’ Characteristics

Table 1 presents means, standard deviations and ranges for chronological age (CA), developmental age (DA),
verbal developmental age (VDA), non verbal developmental age (NVDA), level of intellectual efficiency, de-
gree of ASD and scores for the five factors of personality. The intellectual level in these children varies from
low level of intelligence to a normal intelligence. The severity of ASD varies from mild to the beginning of se-
vere.

Pearson coefficients of correlation performed between the degree of severity of ASD (CARS-T) and five fac-
tors of personality indicate that only emotional stability is significantly and positively correlated with the degree
of severity of ASD (r =.512, p <.001)

Table 2 presents means, standard deviations and ranges for the three scores of ERC-vf and the two scores of
social adjustment (EASE).

Pearson’s coefficient of correlations have been calculated between children’s characteristics (CA, DA, VDA,
the level of intellectual efficiency, degree of ASD and scores in the five factors of personality) and scores in
ERC-vf. As indicated in the Table 3, positive and significant correlations are obtained between composite score
ER, score ER and VDA. The composite score ER and the score ER are positively and significantly linked with
factors of openness, agreeableness, and extraversion. The score ED is negatively and significantly linked with
the factor of emotional stability, but positively and significantly linked with extraversion.

Linear regression analyses by the stepwise method were performed in order to verify the extent to which the
children’s characteristics (CA, DA, VDA, the level of intellectual efficiency, degree of ASD and scores in the
five factors of personality) could predict the variance of the three scores of ERC-vf. The Table 4 presents results

Table 2. Descriptive statistics of emotion regulation, emotion dysregulation and social adjustment scores.

M SD Range
ERC-ER Composite 2.87 .34 2.30 - 3.59
ERC-ER 2.76 .53 1.63-3.75
ERC-ED 2.98 40 240-3.93
EASE-ToM (%) .39 .24 .02 - .82
EASE-Social Skills (%) .59 21 16-.91

Note: ERC-ER composite = composite score in emotion regulation ERC; ERC-ER = score in emotion regulation ERC; ERC-ED = score in emotion
dysregulation ERC; EASE = social adjustment scale.

Table 3. Correlations between children’s characteristics and emotion regulation, emotion dysregulation scores.

Variables ERC-ER composite ERC-ER ERC-ED
Chronological age (CA) .000 .104 -.138
Developmental age (DA) .092 .098 -.005
Verbal developmental age (VDA) 333" 422 -.096
Level of intellectual efficiency .239 .295 —.056
Degree of ASD (CARS-T) 077 017 118
Consciousness .291 191 —.241
Openness 539 6247 -.063
Agreeableness 7557 7137 -.199
Extraversion 360" 7337 5717
Emotional stability 176 .201 -.509"""

Note: ERC-ER composite = ggmposite score in enlgzion regulation ERC; ERC-ER = score in emotion regulation ERC; ERC-ED = score in emotion

dysregulation ERC. ‘p<.05, “p<.01,

ok

p <005,

p <001
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Table 4. Predictors of emotion regulation and emotion dysregulation.

Composite score in emotion regulation

Predictors B SE/B BETA RZ, F
Model 1a 233097
Agreeableness .293 .061 .760 .553
Score in emotion regulation
Predictors B SE/B BETA R, F
Model 1b 19.593"
Extraversion .236 .053 132 .508
Model 2b
Extraversion 504 .665 18.892""
Agreeableness 468
Score in emotion dysregulation
Predictors B SE/B BETA RZ; F
Model 1c o
Extraversion 111 037 586 305 8.895
Model 2¢
Extraversion .169 .032 .895 .607 14.887"
Agreeableness -.132 .035 —.634
Model 3¢
Extraversion 147 .030 779
Agreeableness -.130 .032 —.622 683 13.929
Emotional stability —.084 .038 -.312

Note: “p<.01, ""p <.001.

of significant predictors of the three scores in ERC-vf, from analyses of linear stepwise regression. The model
1a showed that agreeableness explains 55.3% of the variance of the composite score ER. The model 2b includ-
ing extraversion and agreeableness explains 66.5% of the variance of the score ER. The model 3c including
extraversion, agreeableness and emotional stability explains 68.3% of the variance of the score ED.

Pearson’s coefficient of correlations have been calculated between children’s characteristics (CA, DA, VDA,
the level of intellectual efficiency, degree of ASD and scores in the five factors of personality), the three scores
in ERC-vf and the two EASE scores (see Table 5). Both EASE-ToM and EASE-Social skills scores are posi-
tively and significantly correlated with VDA, the level of intellectual efficiency and also with four factors of
personality, consciousness, openness, agreeableness, and extraversion. The composite score ER and the score
ER are positively and significantly linked with scores in EASE-ToM and EASE-Social Skills.

Moreover, linear regression analyses by the stepwise method were also performed in order to examine the ex-
tent to which the children’s characteristics (chronological age, developmental age, verbal developmental age, the
level of intellectual efficiency, degree of ASD, scores in the five factors of personality) and their three scores in
ERC-vf could predict the variance of the teachers’ perceptions of social adjustment assessed by the EASE. The
Table 6 presents results of significant predictors of the two scores in social adjustment, EASE-ToM and
EASE-Social Skills, from analyses of linear stepwise regression. The model 1d showed that openness explains
55.9% of the variance of the EASE-ToM score. The model 2e including agreeableness and extraversion explains
61.6% of the variance of the EASE-Social Skills score.

8. Discussion and Conclusion

In preliminary results about the factors of personality, the children with ASD are less positively rated for each
five factor, in comparison with TD children assessed in a study using also the EBMCF (Nader-Groshois &
Mazzone, accepted). So, the children with ASD are perceived as less conscientious, less open to experience, less
extraverted, less agreeable and less emotionally stable (or more neurotic) than TD children, as it was also re-
ported by Schriber, et al. (2014), and partially by Fortenberry et al. (2011) (who obtained lower rating only for
conscientiousness, openness and extraversion in preschoolers with ASD than in TD preschoolers). The emo-
tional stability is significantly and positively linked to the degree of severity of ASD; as suggested by Forten-
berry et al. (2011), specific factors of personality could be matched with some items of instruments assessing
specific pathological characteristics of ASD, such as M-CHAT or CARS-T.
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Table 5. Correlations between children’s characteristics, emotion regulation, emotion dysregulation and social adjustment.

Variables EASE-ToM EASE-Social Skills
Chronological age (CA) .163 .013
Developmental age (DA) .185 .103
Verbal developmental age (VDA) 351" 333"
Level of intellectual efficiency 465 6577
Degree of ASD (CARS-T) —-.031 .077
Consciousness 549" .369"
Openness 7617 708"
Agreeableness 689 7427
Extraversion 444" 6437
Emotional stability .044 173
ERC-ER composite 8117 743"
ERC-ER .808™" 859"
ERC-ED -.075 —.158

Note: ERC-ER composite = composite score in emotion regulation ERC; ERC-ER = score in emotion regulation ERC; ERC-ED = score in emotion

ek

dysregulation ERC; EASE = social adjustment scale. “p < .05, “p < .01, “"p <.005, “"p < .001.

Table 6. Predictors of social adjustment competences.

EASE-ToM
Predictors B SE/B BETA RZ, F
Model 1d
Openness 103 021 764 559 23813
EASE-Social Skills
Predictors B SE/B BETA RZ, F
Model 1e -
Agreeableness .088 .019 743 .526 21014
Model 2e
Agreeableness .067 .020 562 616 15.4417
Extraversion .040 .018 373

-

Note: EASE = social adjustment scale. ~ p <.001.

Concerning the mean scores in emotion regulation (ERC-ER and ERC-ER composite), they are lower for
children with ASD in this study, in comparison with those of TD children examined by Nader-Grosbois &
Mazzone (accepted); this difference was also reported by Jahromi et al., 2012, 2013; Konstantareas & Stewart,
2006). Moreover, mean score and also maximum score in emotion dysregulation are higher in children with
ASD than TD children (assessed by Nader-Groshois & Mazzone, accepted). This result, joining those of other
studies, confirmed the postulate of emotion dysregulation or “functional and developmental dysregulation” af-
fecting socio-emotional abilities in children with ASD (Adrien, 1996, 2005; Cole et al., 1994; DeGangi, 2000;
Gomez & Baird, 2005; Loveland, 2005; Nader-Grosbois, 2011b; Nader-Grosbois et al., 2012; Mazefsky et al.,
2013; Prizant et al., 2003; Samson et al., 2014; Trevarthen, 1989; Whitman, 2004).

Which individual factors are linked with emotion regulation or dysregulation in the children with ASD in this
study? The children with ASD presenting a higher verbal developmental age are perceived as having better
emotion regulation. As Gulsrud et al. (2010) suggested, when the children with ASD presents low expressive
language level communication they use less frequently sophisticated verbal strategies of emotion regulation. In
TD children, it is also the case, a better verbal developmental age is linked positively with emotion regulation
(Nader-Groshois & Mazzone, accepted). About the links between personality factors and emotion regulation in
children with ASD, correlations show that agreeableness, extraversion, and openness are positively linked with
emotion regulation abilities; and regression analyses show that particularly extraversion, agreeableness ex-
plained a part of variance of these emotion regulation abilities (as also obtained in TD children, Nader-Grosbois
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& Mazzone, accepted). In other words, when the children with ASD are perceived as more agreeable, more
extravert, and open to experience, they regulate better their emotions and their socio-emotional behavior. Their
emotion dyregulation is negatively linked with emotional stability and positively with extraversion (in a similar
way than in TD children, however their emotional dysregulation was also correlated negatively with agreeable-
ness, consciousness, Nader-Groshois & Mazzone, accepted). Moreover, a part of variance of emotion dysregula-
tion is explained by extraversion (positively), emotional stability and agreeableness (negatively) (as it was also
observed in TD children, Nader-Groshois & Mazzone, accepted). The children with ASD who are perceived as
more extravert, less agreeable, less emationally stable (or more neurotic) are more emotionally dysregulated. In
addition, no significant link was obtained between the degree of severity of ASD and the emotion regulation or
dysregulation.

How individual factors and emotion regulation or dysregulation in children with ASD are linked to their so-
cial adjustment? The children with ASD presenting a higher verbal developmental age, a higher level of intel-
lectual efficiency are perceived as having better social adjustment. Better emotion regulation is, better the social
adjustment is, in the children with ASD (as reported in other studies, Jahromi et al., 2013; Nader-Grosbois et al.,
2012; Whitman, 2004; and as also observed in TD children, Nader-Groshois & Mazzone, accepted). In other
words, the children with ASD who understand cognitively better situations, who communicate better, who regu-
late better their emotions, are more likely to take the perspective of others, to display adequate social behavior,
empathy towards other person and to adjust their behavior according to social rules and conventions in everyday
live. However, in this study, no significant link is obtained between emotion dysregulation and social adjustment
in children with ASD (as also observed in TD children, Nader-Groshois & Mazzone, accepted); and between the
degree of severity of ASD and social adjustment scores.

To conclude, this study contributes to the knowledge about the potential role of factors of personality in order
to better understand individual differences in emotion regulation and dysregulation processes, and also in their
social adjustment in daily life. Indeed, the factors of personality seems to be markers of individual variability in
the manner in which the children with ASD regulate their positive and negative emotions, their emotional ex-
pressions, their social behavior towards peers and adults, in interactive situations or situations inducing frustra-
tion, and the way in which they mobilize their perspective taking abilities and social skills in every day rela-
tionships. In future research and in intervention, the impact of personality factors must be considered not only in
the approach of emotion regulation or dysregulation processes and of their social (in)abilities but also in the
manner in which the parents “socialize emotions” in their children with ASD. Parents could adjust their reac-
tions, their conversations about emotions according to their child’s personality, beyond his or her age, gender,
level of development, socio-emotional competences.

Our findings emphasize the importance of assessing and of teaching children with ASD to recognize, to regu-
late their emotions and to diversify their emotion regulation strategies, in taking into account the strengths and
weaknesses in their individual personality. Some authors show the interest to assess emotion regulation and dy-
sregulation in pre- and post-training and the positive effect of training emotion regulation strategies in children
with ASD. For example, in the SCERTS Model (Prizant et al., 2003), there is an initial assessment of child’s
capacities to maintain well-regulated states of arousal across contexts, by documenting the primary factors sup-
porting or interfering with emotional regulation, and the specific signals given by the child when he or she needs
support. Behavioral signals are categorized according to graduated levels of arousal, ranging from calm and
well-regulated to extremely dysregulated. Specific goals are aimed and a plan are developed for supporting the
child in acquiring self-regulatory or mutual-regulatory strategies indexed to each level of arousal. As emotional
regulatory strategies are implemented, the efficacy of such strategies is documented with adjustments made to
the plan as needed. For another example, after a cognitive behavioral intervention training emotion regulation
strategies, a decreasing of anger and anxiety was found in 10 - 14 years old children (Sofronoff, Attwood, Hin-
ton, & Levin, 2007). Experimental studies, cross-sectional studies with greater samples and comparative sam-
ples (presenting ASD and other disabilities) and longitudinal studies should pursue to investigate the dynamic
between regulation processes, social cognition and social (mal)adjustment, in taking into account both individual
and family, educative factors.
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