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Abstract
Mother–child emotion-related conversations, as a practice of parental socialization of emotion, can help children with autism 
spectrum disorder (ASD) develop socio-emotional skills. This study intends to explore relationships between mother–child 
conversations about emotions and socio-emotional skills of children with ASD by accounting for the moderating role of 
children personality traits and mothers’ emotional openness. Mothers of children with ASD (n = 49) responded to five 
questionnaires describing their conversations about emotions, emotional openness as well as their child’s socio-emotional 
skills and personality. We conducted hierarchical regression and moderation analyses. Our findings indicate that frequent 
mother–child conversations about emotions significantly predict higher emotional regulation and Theory of Mind (ToM) 
abilities in children with ASD (p < 0.05). Moreover, children’s consciousness and openness to experience, along with mothers’ 
emotional openness significantly moderate the relation between mother–child conversations about emotions and children’s 
ToM skills (p < 0.05). Mother–child conversations about emotions, as a practice of parental socialization of emotion, could 
be beneficial for children with ASD. Children’s personality traits and mothers’ openness to emotion may act as a protective 
factor of ToM skills in children with ASD.

Keywords Emotional regulation · Theory of mind · Autism spectrum disorder · Mother–child conversation · Parental 
socialization of emotion

Introduction

In developmental psychology/psychopathology, researchers 
and professionals emphasize the importance of socio-emo-
tional development and efficient support to prevent deficits 
in children or to boost their abilities in this domain. Possible 
protective versus risk factors play a role in the development 
of socio-emotional abilities in children. These factors can 

be individual, familial, or environmental. Individual factors 
include children’s age and personality as well as parents’ 
beliefs on emotions. Environmental and familial factors 
include parental education practices and parents’ sociali-
zation of emotion (Jacobs et al., 2019; Jones et al., 2002; 
Kochanska et al., 2007; Lozada et al., 2015; Mazzone & 
Nader-Grosbois, 2017a). The heuristic model of Emotion-
Related Socialization Behaviors in parents (ERSBs), devel-
oped by Eisenberg et al. (1998), distinguishes parents’ reac-
tions to children’s emotions, parent–child emotion-related 
conversations, and parents’ emotional expressiveness. 
Authors explain that these parental ERSBs impact chil-
dren’s socio-emotional skills (and vice versa) and consider 
several moderators that could influence these relationships 
(e.g., children’s personality, age, and developmental level; 
parents’ emotion-related beliefs, age, and gender). Eisen-
berg’s heuristic model of socialization offers strong theo-
retical support for studies that aim to explore the relations 
of parental socialization of emotion and children’s socio-
emotional development (Eisenberg, 2020). Several studies 
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based on Eisenberg and his colleague’s model of sociali-
zation process, investigated links between several parental 
ERSBs and social competencies and behaviors of typically 
developing (TD) children (Eisenberg, 2020; Eisenberg 
et al., 1998; Jones et al., 2002; Mazzone & Nader-Grosbois, 
2017a). Atypical developing children’s studies, examining 
associations between parental ERSBs and children’s social 
competencies and behaviors, focus mostly on parental reac-
tions (Alostaz et al., 2021; Jacobs et al., 2019; Jordan et al., 
2021; Mazzone & Nader-Grosbois, 2017b; Moffit et al., 
2021). Few studies explore the relation between parent–child 
emotion-related conversations—a parental ERSBs—and 
social competencies and behaviors in children with ASD. 
Nonetheless, studies report that parent–child discussions can 
enhance social competencies and behaviors of TD children. 
Therefore, our study aims to contribute on filling the exist-
ing gaps in the current literature by focusing on parent–child 
conversations about emotions in children with ASD.

In TD children, previous studies mainly observed that 
parents’ behaviors during emotion-related conversations 
may influence children’s emotional regulation and ToM 
abilities (Cui et al., 2020; Denham et al., 1994; Eisenberg 
et al., 1998; Fivush et al., 2009; Mazzone & Nader-Grosbois, 
2017a; Morelen & Suveg, 2012). Therefore, parents who 
regularly engage in conversations—explaining the causes 
and consequences of emotions, encouraging emotional 
expression, and positively labelling emotions—facilitate 
children learning of emotional expression, understanding, 
and regulation (Eisenberg et al., 1998; Fivush et al., 2009; 
Morelen & Suveg, 2012). For example, during a conversa-
tion, a parent could explain to their child why a person is 
sad (cause of emotion), how the person reacts—in search 
of comfort (consequence of emotion)—and that it is normal 
to be sad sometimes (positive labelling). Moreover, during 
these discussions, parents could make a connection between 
the emotional situation lived by the person and children’s 
emotional experiences. These conversations offer parental 
coaching and support children’s expression of emotions, 
questioning about emotions, and parental explanations (e.g., 
explaining a character’s emotion while reading a story to the 
child; Eisenberg et al., 1998). Through parent–child discus-
sions about emotions, parents become facilitators of emo-
tional socialization. In distinguishing mothers and fathers’ 
ERSBs, studies show that maternal practice of emotion-
related conversations is associated with the development 
of emotional regulation and ToM abilities in TD children 
(Cui et al., 2020; Garner, 2006; Mazzone & Nader-Grosbois, 
2017a). In mothers of TD children, mother–child discus-
sions about emotions are positively tied to children’s use of 
prosocial emotional regulation behaviors (e.g., asking for 
social support; Garner, 2006). In the long term, frequent 
parent–child conversations in which parents show sup-
port regarding their child’s emotions improve the child’s 

emotional regulation (Cui et al., 2020). Furthermore, par-
ent–child supporting discussions can positively impact the 
child’s mentalization of its own emotional states and those 
of others, as parents encourage their children to express their 
emotional experiences (Eisenberg et al., 1998).

The effect of emotion-related conversations on children’s 
acquisition of socio-emotional skills is moderated by chil-
dren and parents’ characteristics in typical and atypical pop-
ulations (Tingley et al., 1994; Jones et al., 2002; Brumariu 
& Kerns, 2015; Lozada et al., 2015; Laible & Song, 2006; 
Jacobs et al., 2019). Indeed, children’s level of willingness 
to take part in discussions about emotions, parents’ beliefs 
about emotions, and children’s age are among moderat-
ing factors (Brumariu & Kerns, 2015; Lozada et al., 2015; 
Laible & Song, 2006). In TD children, the use of parental 
instructional strategies during parent–child conversations 
about emotions (e.g., parents teaching, labelling, or encour-
aging emotions) and the frequency of their utilization is 
moderated by parents’ emotional believes (Lozada et al., 
2015). Parents who strongly believe that expressing emo-
tions is good will frequently encourage their child to express 
negative emotions, whereas parents who strongly believe 
that expressing emotions is dangerous will be less inclined to 
do so. (Lozada et al., 2015.) The study led by Mazzone and 
Nader-Grosbois (2017a) indicates that mothers who present 
emotional regulation skills have less frequent conversations 
about emotions with their child. Mazzone and Nader-Gros-
bois (2017a) also report that mother–child conversations 
about emotions have a positive effect on ToM abilities in 
TD preschoolers. As for children’s characteristics, a study 
conducted among TD children suggests that parenting inter-
actions with emotion-related conversations have a successful 
impact on the acquisition of pro-social behaviors in children 
that are fearless (Kochanska et al., 2007). Moreover, when 
mothers are displaying emotion-focus responses to negative 
emotions in a conversation, children with lower socio-emo-
tional intensity demonstrate higher levels of socio-emotional 
skills (Jones et al., 2002). Therefore, children’s personality 
seems to moderate the effect of mother–child conversations 
about emotions on acquisition of socio-emotional skills. 
Some studies examined moderators of parental conversations 
on emotions in children with intellectual disability disorder 
(IDD). Tingley and colleagues (1994) reported that mothers 
of children with Down Syndrome had fewer emotion-related 
conversations compared to mothers of TD children. Jacobs 
and colleagues (2019) emphasized the influence of parental 
ERSB on emotional regulation and ToM abilities in children 
with IDD. In their study, Jacobs and colleagues (2019) tar-
geted moderators such as age, children developmental age, 
as well as parents’ gender, socio-economic and education 
levels. Children and mothers’ characteristics seem to mod-
erate the maternal emotional socialization behaviors that 
directly predict children’s socio-emotional skills in children 
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with IDD. Thus, it seems important to investigate the impact 
of parent–child conversations about emotions in children 
who present disabilities, and particularly in children with 
ASD. Our study aims to clarify the relationship between 
parent–child conversations about emotions and emotional 
regulation as well as ToM skills in children with ASD while 
considering individual factors as possible protective factors.

Why could ASD induce specificities in parent–child 
conversations about emotions? Let us recall some spe-
cificities of their profiles. ASD is a neurodevelopmental 
disorder, characterized by deficits in social communication 
as well as restricted and repetitive behaviors and interests 
(American Psychology Association [APA], 2013). Social 
communication deficits can be observed through a child 
struggling to develop, understand and maintain social 
relationships (e.g., struggling to develop friendships), 
shortcomings in emotional and social reciprocity (e.g., 
difficulty to engage in bidirectional conversations), and 
through difficulty using non-verbal behaviors (e.g., using 
facial expressions during social interactions (APA, 2013). 
Restricted and repetitive patterns of behaviors and inter-
ests can be observed through intolerance to changes or an 
exaggerated adherence to routines, an intense and overly 
focused interest in an object or activity, repetitive and ste-
reotyped movements, and hyper- or hyposensitivity (APA, 
2013). In early childhood, symptoms of ASD can delay the 
development of socio-emotional skills (Chevallier et al., 
2012; Jones et al., 2018; Samson et al., 2015). Children 
with ASD may present problematic emotional responses, 
such as excessive anger, which is caused by emotional 
dysregulation (Cai et  al., 2018; Samson et  al., 2015). 
Emotional regulation enables a child to adopt appropri-
ate responses during social interactions and facilitate their 
ability to cope with novel situations (Gross, 2013; Samson 
et al., 2015). In the case of children with ASD, the use 
of emotional regulation strategies (e.g., asking for social 
support, problem-solving, or cognitive reappraisal) may 
not be effective. Likewise, children with ASD may opt for 
maladaptive strategies (e.g., avoidance, crying, suppres-
sion, or defense) (Jahromi et al., 2012; Konstantareas & 
Stewart, 2006; Samson et al., 2015). In addition to being 
linked to difficulties with emotional regulation, ASD may 
also be associated with ToM deficits (Jones et al., 2018; 
Mazzone & Nader-Grosbois, 2017b). Children with ASD 
may have difficulties mentalizing their own emotional 
states and those of others. The atypical social behaviors of 
children with ASD may contribute to ToM deficits (Jones 
et al., 2018). Attributing mental states requires a person 
to pay attention to social details (e.g., facial expressions), 
which can be challenging for children with ASD due to 
their deficits in social communication (Chevallier et al., 
2012). The severity of associated deficits among children 
with ASD is heterogeneous (Masi et al., 2017). Therefore, 

the level of ToM deficits and emotional regulation defi-
cits differ among children with ASD depending on their 
characteristics such as personality traits. Indeed, Nader-
Grosbois and Mazzone (2014) highlight the predictive 
value of children’s personality on emotional regulation. 
Their findings indicate that children with ASD who tend 
to be compassionate and to enjoy being with people are 
more likely to present elevated emotional regulation skills. 
Moreover, children with ASD who tend to be open to expe-
rience, curious, and creative are more likely to present 
elevated ToM skills (Nader-Grosbois & Mazzone, 2014).

Previous studies showed that parental ERSBs are posi-
tively associated with ToM and emotional regulation abili-
ties in children with ASD (Laurent & Gorman, 2018; Maz-
zone & Nader-Grosbois, 2017b; Slaughter et al., 2007). 
Slaughter and colleagues (2007) suggest that emotion clari-
fications during storytelling have positive effects on ToM 
skills in children with ASD, whereas cognitive clarifications 
have no effect on ToM development. Indeed, maternal use 
of sentences that explicitly clarifies characters’ feelings, 
explains sources of knowledge, and notes discrepancies 
(e.g., “He’s getting angry because dogs don’t like cats”) 
is associated with higher understanding of various mental 
states and processes—ToM abilities—in children with ASD 
(Slaughter et al., 2007). Parents’ involvement in conversa-
tions about children’s emotional states during a parent–child 
activity is associated with display of emotional regulation 
behaviors in children with ASD (Laurent & Gorman, 2018). 
Therefore, maternal discussions about emotions are likely to 
be associated with ASD-diagnosed children’s development 
of ToM and emotional regulation abilities (Laurent & Gor-
man, 2018; Slaughter et al., 2007). In their study, based on 
Eisenberg’s heuristic model, Mazzone and Nader-Grosbois 
(2017b) found an association between parental reactions to 
emotions and ToM abilities in children with ASD. Outcomes 
suggest that mothers using problem-focused approaches 
(e.g., talking with their child when they indicate that they 
are scared) in response to their child’s expression of nega-
tive emotions enables their child to understand the causes 
and consequences of emotions (Mazzone & Nader Gros-
bois, 2017b). In other words, a well-adjusted parental reac-
tion to their child negative emotions has a positive influ-
ence on ToM abilities in children with ASD (Mazzone & 
Nader Grosbois, 2017b). Previous studies provided a better 
understanding of the relation between parental reactions to 
emotions and socio-emotional skills of children with ASD 
(Alostaz et al., 2021; Jordan et al., 2021; Mazzone & Nader-
Grosbois, 2017b; Moffit et al., 2021). Nonetheless, few stud-
ies focus on parent–child conversations about emotions in 
children with ASD (Laurent & Gorman, 2018; Slaughter 
et al., 2007). Bougher-Muckian and colleagues (2016) sug-
gested that future studies, regarding ESBRs role in social 
competencies of ASD children, should include moderators 
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such as children’s personality traits and mothers’ emotional 
openness.

This cross-sectional study aims to explore the influence 
of mother–child conversations about emotions on ToM and 
emotional regulation abilities of children with ASD while 
considering characteristics from both mothers and children. 
More specifically, the objective is to explore the moderating 
role of children personality and mothers’ emotional openness 
in the relation between emotion-related conversations, ToM 
skills, and emotional regulation skills in children with ASD. 
We expect that mother–child conversations about emotions 
will positively and significantly predict emotional regulation 
and ToM abilities of children with ASD. We hypothesized 
that the association between mother–child conversations 
about emotions and socio-emotional skills of children with 
ASD will be moderated by children’s personality traits and 
by mothers’ emotional openness.

Method

Participants

Forty-nine mothers (age: M = 37.96, SD = 5.2, min. = 26, 
max. = 51) of children with an ASD diagnosis at the time 
of the study (age: M = 8.01, SD = 2.68, Min. = 3, Max. = 13; 
girl: n = 5; boy: n = 44) participated in a broader study con-
ducted in Quebec and Belgium. The inclusion criterion was 
to be the mother of a child with an existing ASD diagnosis 
confirmed by a physician, psychologist, or neuropsycholo-
gist. For this study, only mothers living in the province of 
Quebec were included. Mothers had to be French-speaking 
and were required to have internet access. To be included 
in this study, their school-aged children needed to attend a 
special or regular class in a regular school. Mothers whose 
child attended a special school at the time of the study were 
excluded. The original sample of the broader study included 
children with IDD along with children with ASD without 
IDD. For this study, we excluded mothers of children with 
IDD. Among all mothers included, each has either a high 
school education (n = 4), a vocational education (n = 3), a 
college education (n = 15), or a university education (n = 27).

In Quebec, to make a diagnosis of ASD, certified pro-
fessionals (e.g., physicians, psychologists, neuropsycholo-
gists, and pediatricians) follow the DSM-5 criteria (Ordre 
des Psychologues du Québec et Collège des Médecins, 
2012). Standard evaluation guidelines are provided by the 
Collège des Médecins and the Ordre des Psychologues 
du Québec (OPQ) witch state that the Autism Diagnostic 
Observation System (ADOS) and the Autism diagnostic 
interview-Revised (ADI-R) should be used to assess ASD. 
Diagnostic confirmation was given to each mother by a 
physician, a psychologist or a neuropsychologist after a 

standard evaluation following of the Collège des Médecins 
and OPQ’s guidelines. Unfortunately, we did not have access 
to the full evaluation record due to the confidentiality rules 
of OPQ. Therefore, we used the Childhood Autism Rating 
Scale Test (CARS) to assess children’s language, intellectual 
functioning, and ASD levels (Schopler et al., 1980). Based 
on the intellectual and communication scale scores, chil-
dren’s language level (M = 2.07; SD = 1.01) and intellectual 
level (M = 1.82; SD = 0.96) are comparable to children of 
the same age. Based on total scoring, 18 children with ASD 
presented a high level of functioning, 21 children with ASD 
presented a moderate level of functioning, and five children 
had a low level of functioning (M = 32.02; SD = 6.23).

Measures

Childhood Autism Rating Scale

The CARS is a 15-item questionnaire that helps identify 
autism symptoms and helps determine symptoms’ severity. 
The CARS scores are based on parent-report. The CARS can 
be completed in the form of an interview. According to the 
CARS manual, a total score of ≥ 30 points is an indication 
of ASD-related symptoms (Schopler et al., 1980). Internal 
consistency is 0.94 and interrater reliability is 0.71 (Schop-
ler et al., 1980). The CARS have strong correct classifica-
tion scores, with coefficients ranging between 0.81 and 0.86 
(Falkmer et al., 2013). In research, setting parent-reports 
such as the CARS can be a useful short instrument to evalu-
ate language abilities of children with ASD (Miller et al., 
2017).

Emotional Regulation

We measured mothers’ perceptions of their child’s emotional 
regulation abilities with the Emotion Regulation Checklist 
(ERC), developed by Shields and Cicchetti (1997). Although 
the ERC was designed for school-aged children, it has also 
been successfully used in studies that include preschool 
children (Miller et al., 2004). Mothers participating in this 
study answered 24 items using a four-point Likert scale 
ranging from “never” to “almost always” to describe their 
child’s emotional regulation abilities. Items are divided 
into two subscales: (1) the Emotion Regulation subscale 
(ER) and (2) the Emotion Dysregulation subscale (EDR). 
A score between zero and 96 is obtained for each subscale. 
For the ER subscale, a higher score implies parents more 
frequently report that their child has emotional regulation 
abilities. For the EDR subscale, a higher score implies par-
ents more frequently report that the child presents emotional 
dysregulation. The Cronbach’s alpha is 0.72 for the Emotion 
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Regulation subscale and 0.82 for the Emotion Dysregulation 
subscale (Nader-Grosbois & Mazzone, 2014).

Theory of Mind

To measure mothers’ perceptions of their children ToM 
abilities, we used Hutchins and colleagues’ (2012) Theory 
of Mind Inventory (ToMI) for children (ages 3 through 
17). Mothers participating in this study were asked to use 
a continuum scale (ranging from 0, absolutely not, to 20, 
absolutely) to express the extent to which they agreed with 
each of 39 statements (e.g., “My child understands that a 
person may lie to trick others”). The ToMI evaluates various 
mental states (e.g., emotions, beliefs, desires, intentions, and 
empathy). The items can be divided into three subscales: 
(1) the ToMI-Affective subscale (ToMI-A), which refers to 
the affective state of emotions and desires; (2) the ToMI 
thinking subscale (ToMI-T), which refers to the cognitive 
state of thinking, intentions of morality and knowledge; and 
(3) the ToMI-Belief subscale (ToMI-B), which refers to the 
cognitive state of beliefs and intentions that guide behaviour. 
A total average ToMI score (ToMI-t) summarizes the three 
subscales’ scores; the higher the score, the more the parent 
perceives that their child has theory of mind abilities. The 
Cronbach’s alpha for the ToMI is 0.94 and varies between 
0.72 and 0.94 for the subscales. The test–retest reliability 
coefficient is 0.86 (b; Mazzone & Nader-Grosbois, 2017a).

Children Personality

We measured the perception of the mothers regarding their 
child’s personality with the Bipolar Rating Scales based on 
the Five Factor Model (EBMCF), developed by Roskam and 
colleagues (2000). Mothers answered 25 items describing 
five personality factors of their child: extraversion, agreea-
bleness, conscientiousness, emotional stability, and open-
ness to experience. A nine-point Likert scale is provided for 
each item. The items are presented as a pair of adjectives 
at each end of the scale (e.g., one point for a reserved child 
and nine points for a self-confident child). Parents are asked 
to award points to best reflect the personality of their child. 
An average score ranging from 1 to 9 is calculated for each 
factor—the higher the score, the more the parent character-
izes their child as the factor described. The internal consist-
ency of the questionnaire varies from 0.70 to 0.93 and the 
test–retest reliability coefficient ranges from 0.80 to 0.89 
(Nader-Grosbois & Mazzone, 2014).

Mothers’ Emotional Openness

We measured mothers’ openness to emotions with the 
Dimensions of Openness to Emotions Questionnaire (DOE), 
developed by Reicherts (1999). The DOE consists of six 

subscales that produce a profile characterizing the person 
in terms of their emotional openness. The DOE was used to 
describe the emotional openness of mothers of children with 
ASD. The six subscales are (1) cognitive and conceptual 
representation (CONREP), (2) communication and expres-
sion of emotions (COMEMO), (3) perception of external 
emotional indicators (PEREXT), (4) perception of internal 
bodily indicators and phenomena (PERINT), (5) emotion 
regulation (EMOREG), and (6) normative restrictions of 
emotional experiences (NREMOE). In sum, mothers par-
ticipating in this study responded to 36 items using a five-
point Likert scale ranging from 0 (“not at all”) to 4 (“com-
pletely”); e.g., “I can easily distinguish my mental state”. 
An average score ranging from 0 to 5 is produced for each 
subscale. The higher the score, the more the person reports 
an openness to the emotional processes described in each 
subscale. The reliability of each of the six subscales is satis-
factory and their Cronbach’s alpha ranges from 0.68 to 0.83 
(Reicherts et al., 2007).

Mother–Child Conversations About Emotions

We used the 24-item Questionnaire of Parent–Child Con-
versations about Emotions (QPCCE), developed by Maz-
zone and colleagues (2017c) to analyze the frequency of 
conversations about emotions that mothers have with their 
children. Mothers reported conversations frequency by 
answering a 5 points Likert scale: “0 time in the past two 
weeks,” “1–2 times in the past two weeks,” “3–4 times in the 
past two weeks,” “5 times or more in the past two weeks,” 
or “non-applicable” if the situation had not occurred. When 
answering the questionnaire, mothers were asked to base 
their answers in the past two weeks. The items refer to dis-
cussions where mothers have helped their child express and 
understand emotions (e.g., “When my child came home 
happy, we talked about how he or she felt”). The QPCCE 
targets four primary emotions: joy, sadness, fear, and anger. 
Prior to taking the test, mothers were told that there are no 
right or wrong answers. An average score (ranging from 0 
to 4) of the frequency of exchanges is calculated; the higher 
the score, the more often the mother spoke to her child about 
emotions. This questionnaire has Cronbach’s alpha of 0.91 
and a test–retest reliability coefficient of 0.60 (Mazzone 
et al., 2017c).

Procedure

Mothers responded to a call for participants posted on social 
networks, in community organizations across Quebec, and 
in various private assessment and treatment clinics for fami-
lies of children with ASD. Before beginning the study, the 
research team received ethics approval from the research eth-
ics board of the Université du Québec à Montréal. Mothers, 
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who gave their consent to participate in the study, completed 
all questionnaires online using a secure connection link.

Statistical Analyses

We carried out descriptive analyses to describe the par-
ticipants’ scores for each questionnaire. Then, we carried 
out Pearson correlation analyses for all variables of inter-
est: ToMI-t, ER subscale, QPCCE, five personality factors, 
CONREP, COMEMO, and EMOREG. We carried out hier-
archical regression analyses with ToMI-t score and ER sub-
scale score as dependent variables, frequency of emotion-
related conversations as the independent variable. Finally, 

we made moderation analyses where we introduced each five 
factors, the CONREP, the COMEMO, and the EMOREG in 
separate models as moderators of the relationship of ToMI-t 
score, ER subscales score, and QPCCE score. We controlled 
for chronological age for each regression and moderation 
analyses. Z-scores were used for correlation and hierarchical 
regression analyses. We chose an alpha significance level 
of < 0.05. All analyses were carried out using SPSS Statistics 
(Version 26; IBM Corp., Armonk, NY, USA).

Results

Descriptive analyzes, presented in Table 1, were conducted 
to summarize participants’ scores on the ER subscale 
(M = 19.67; SD = 3.20), the ToMI-t (M = 10.87; SD = 3.82), 
the QPCCE (M = 1.57; SD = 0.70), the DOE (subscale: 
CONREP [M = 3.24; SD = 0.62], COMEMO [M = 2.81; 
SD = 0.46], and EMOREG [M = 2.99; SD = 0.53]) and the 
EBMCF (subscales: extraversion [M = 5.55; SD = 1.58], 
agreeableness [M = 6.20; SD = 1.39], conscientiousness 
[M = 5.43; SD = 1.66], emotional stability [M = 5.11; 
SD = 1.28], and openness to experience [M = 6.43; 
SD = 1.41].

We conducted correlation analyses to explore the rela-
tionships between socio-emotional skills (emotional regu-
lation and ToM), mother–child conversations about emo-
tions, parents dimension of emotional openness (CONREP, 
COMEMO, EMOREG), and children’s five personality fac-
tors. The results, summarized in Table 2, indicate that chil-
dren’s ER scores positively and significantly correlate with 
scores of conversations in QPCCE (r [48] = 0.29, p < 0.05), 
with children’s scores in ToMI-t (r [48] = 0.51, p < 0.01) and 

Table 1  Summary of mean score for each subscale

ER emotion regulation, ToMI-t theory of mind inventory-total score, 
QPCCE parent–child conversations about emotions questionnaire, 
CONREP the conceptual representation of emotions, COMEMO the 
communication and expression of emotions, EMOREG emotion regu-
lation

Measures n M (SD) Min–Max

ER (0–96) 48 19.67 (3.20) 11–25
ToMI-t (0–20) 48 10.87 (3.82) 1–16
QPCCE (0–4) 49 1.57 (0.7) 0–3
Extraversion (1–9) 49 5.55 (1.58) 2–8
Agreeableness (1–9) 49 6.20 (1.39) 3–9
Conscientiousness (1–9) 49 5.43 (1.66) 1–9
Emotional stability (1–9) 49 5.11 (1.28) 2–7
Openness (1–9) 49 6.43 (1.41) 2–9
CONREP (0–5) 48 3.24 (0.62) 2–5
COMEMO (0–5) 48 2.81 (0.46) 2–4
EMOREG (0–5) 48 2.99 (0.53) 1–4

Table 2  Intercorrelation between children’s emotion regulation, Theory of Mind, personality and mothers’ dimensions of emotional openness 
and frequency of conversations on emotions

ER emotion regulation, ToMI-t Theory of mind inventory-total score, QPCCE parent–child conversations about emotions questionnaire, CON-
REP the conceptual representation of emotions, COMEMO the communication and expression of emotions, EMOREG emotion regulation
† *p < 0.05. **p < 0.01

Measures 1 2 3 4 5 6 7 8 9 10

1. QPCCE –
2. ToMI-t 0.19 –
3. ER 0.29* 0.51** –
4. Extraversion 0.15 0.30* 0.34* –
5. Agreeableness  − 0.07 0.17 0.22 0.16 –
6. Conscientiousness 0.02 0.40** 0.06 0.10 0.12 –
7. Emotional stability  − 0.29* 0.02 0.02  − 0.14 0.16 0.38** –
8. Openness to experience  − 0.05 0.45** 0.26 0.53** 0.34* 0.48** 0.13 –
9. CONREP  − 0.09  − 0.23  − 0.09 0.09  − 0.04  − 0.30*  − 0.12  − 0.07 –
10. COMEMO  − 0.11  − 0.08  − 0.06  − 0.03  − 0.22  − 0.19  − 0.23  − 0.08  − 0.08 –
11. EMOREG  − 0.04  − 0.0  − 0.11 0.08  − 0.26  − 0.13  − 0.15 0.25  − 0.04 0.48**
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children’s extraversion (r [48] = 0.34, p < 0.05). The results 
indicate that children’s scores in ToMI-t positively and sig-
nificantly correlate with children’s ER score (r [48] = 0.51, 
p < 0.01), extraversion (r [48] = 0.30, p < 0.05), conscious-
ness (r [48] = 0.40, p < 0.01), and openness to experience 
(r [48] = 0.45, p < 0.01). Scores of conversation in QPCCE 
negatively and significantly correlate to children’s emotional 
ability (r [48] = -0.29, p < 0.05). Children’s consciousness 
positively and significantly relates to children’s emotional 
stability (r [48] = 0.38, p < 0.01) and openness to experience 
(r [48] = 0.48, p < 0.01), and negatively relates to mothers 
CONREP scores (r [48] = -0.30, p < 0.05). Children’s open-
ness to experience positively and significantly correlates 
with children’s extraversion (r [48] = 0.53, p < 0.01) and 
agreeableness (r [48] = 0.34, p < 0.05). Mothers’ regulation 
positively relates to mothers’ communication and expres-
sions of emotions (r [48] = 0.48, p < 0.01).

Firstly, to analyze the relation between mother–child con-
versations about emotions and the socio-emotional skills of 
children with ASD, we carried out linear regression analy-
ses with conversations about emotions as an independent 
variable and children chronological age as a control variable 
(Table 3). The postulate of multicollinearity was respected. 
The results indicate that QPCCE is a significant predictor of 
emotional regulation when chronological age is controlled, 
t(45) = 2.35, p < 0.05. The model is significant and explains 
16.7% of the variability of children’s ER, F(45) = 5.48, 
p < 0.01. When controlling for age, the results indicate that 
scores of conversations in QPCCE significantly predict chil-
dren’s scores in ToMI-t, t(45) = 2.08, p < 0.05. The model is 
significant and explains 38.3% of the variability of children’s 
scores in ToMI-t, F(45) = 15.91, p < 0.01.

Secondly, we conducted moderating analyses to explore 
the effect of children personality traits and mothers’ emo-
tional openness on the relation between mother–child 
conversations about emotions and socio-emotional skills 
of children with ASD. As shown in Tables 4, 5, results 
indicate that the moderation effect of children personal-
ity traits and mothers’ representation of emotions are the 

only significant elements of the relation between ToM and 
conversations about emotions. The interaction of children 
conscientiousness and conversation scores in QPCCE nega-
tively and significantly predict children’s scores in ToMI-t, t 
(44) = − 2.03, p < 0.05 (Fig. 1). The model is significant and 
explains 26% of the variability of children’s score in ToMI-t, 
F(43) = 5.27, p < 0.01. The interaction of children openness 
to experience and their scores of conversations in QPCCE 
is a significant and negative predictor of children’s score 
in ToMI-t, t(44) = − 2.05, p < 0.05 (Fig. 2). The model is 
significant and explains 31.39% of the child’s score in ToMI-
t, F(43) = 6.70, p < 0.01. As for the mothers representation 
of emotion, its interaction with the conversations score in 
QPCCE is a significant and positive predictor of the child’s 
score in ToMI-t, t(43) = 3.57, p < 0.05 (Fig. 3). The model 
is significant and explains 29.41% of the variability of the 
child’s score in ToMI-t, F(43) = 5.97, p < 0.05.

Discussion

This study aimed to explore the relation between the socio-
emotional skills of children with ASD and mother–child 
conversations about emotions while considering the pos-
sible moderating effect of characteristics of children and 
mothers. We based our analyzes on mothers’ perception 
of their child socio-emotional skills and personality traits 
by using parent-report questionnaires. Mothers’ perception 
are an important source of information because mothers are 
in a unique position to observe and interact with children 
across various situations in a day-to-day setting (Sachse & 
Von Suchodoletz, 2008). Likewise, mothers’ perception can 
provide useful data on child development in research settings 
(Nordahl-Hansen et al., 2014). The main finding suggests 
that frequent mother–child conversations about emotions 
are associated with both higher perceived ToM and emo-
tional regulation abilities in children with ASD. Moreover, 
children perceived personality traits and mothers’ represen-
tation of emotions seem to moderate the relation between 

Table 3  Regression model of 
predictors of the frequency of 
conversations about emotions, 
age of emotion regulation and 
theory of mind in children with 
ASD

ER Emotion regulation, ToMI-t  Theory of Mind Inventory-total score, QPCCE  Parent–Child Conversations 
about emotions Questionnaire
†  *p < 0.05 . **p < 0.01

Predictors Socio-emotional skills

ToMI-t ER

β t R2 F β t R2 F

Model 1 0.34 25.62** 0.07 4.91*
Age 0.59 5.06** 0.31
Model 2 0.38 15.91** 0.16 5.48**
Age 0.62 5.38** 0.33 2.5*
QPCCE 0.24 2.08* 0.31 2.35*
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mother–child emotion-related conversations and ToM per-
ceived abilities. These main outcomes will be discussed in 
the following.

As with TD children (Cui et al., 2020; Garner, 2006; 
Morelen & Suveg, 2012) and children with IDD (Jacob 
et al., 2019), our results suggest that mother–child conver-
sations about emotions are positively associated with emo-
tional regulation of children with ASD. This link can be 
explained by the fact that mother–child conversations about 
emotions are an opportunity for children to learn adapted 
strategies of emotional regulation, such as cognitive reap-
praisal (Garner, 2006; Garner et al., 2008). Thus, the more 
frequently mothers engage in mother–child conversations 
about emotions, the more they report that their child with 
ASD has emotional regulation abilities. This is in line with 
scientific literature indicating that maternal ERSBs (e.g., 

mother–child conversations) contributes to the acquisition 
of emotional regulation skills in children. (Calkins & John-
son, 1998; Eisenberg et al., 1998). Our findings suggest that 
mother–child conversations about emotions are directly 
associated with perceived ToM abilities in children with 
ASD. Indeed, mothers of children with ASD who ask ques-
tions about their child’s emotions and who provide expla-
nations about emotions are more likely to report high-level 
ToM skills in their child. As suggested by Mazzone and 
Nader-Grosbois’s (2017a) study, maternal discussions about 
emotions could help TD children to mentalize their emotions 
and those of others. For children with ASD, mother–child 
conversations about emotions could be a protective factor 
of ToM skills. Parental interventions could be essential for 
children with ASD to comprehend the causes and conse-
quences of emotions (Jones et al., 2018). These results are 

Table 4  Moderator effects of the child’s personality traits on the relation between conversations about emotions and emotion regulation, and 
Theory of Mind in children with ASD

ER emotion regulation, ToMI-t theory of mind inventory-total score, QPCCE parent–child conversations about emotions questionnaire
† *p < 0.05. **p < 0.01

Predictors Socio-emotional skills

ToMI-t ER

β t R2 F β t R2 F

Model 1 a 0.15 2.61 0.18 3.27*
QPCCE 1.07 1.37 1.20 1.87
Extraversion 0.57 0.09 0.57 2.04*
QPCCE X Extraversion − 0.70 0.15 − 0.26 − 0.66

Predictors β t R2 F β t R2 F

Model 1b 0.07 1.16 0.14 2.51
QPCCE 1.13 1.41 1.42 2.21*
Agreeableness 0.52 1.26 0.56 1.7
QPCCE X Agreeableness − 0.09 − 0.16 − 0.09 − 0.21

Predictors β t R2 F β t R2 F

Model 1c 0.26 5.27* 0.09 1.50
QPCCE 0.60 0.83 1.21 1.80
Conscientiousness 0.77 2.52* 0.06 0.23
QPCCE X Conscientiousness − 0.72 − 2.03* − 0.18 0.23

Predictors β t R2 F β t R2 F

Model 1d 0.04 0.67 0.09 1.60
QPCCE 1.17 0.56 1.45 2.14
Emotional stability 0.25 0.56 0.27 0.73
QPCCE X Emotional stability − 0.10 − 0.19 0.15 0.35

Predictors β t R2 F β t R2 F

Model 1e 0.31 6.70** 0.18 3.27*
QPCCE 1.19 1.76 1.39 2.25*
Openness to experience 1.10 3.21* 0.56 1.80
QPCCE X Openness to experience − 0.92 − 2.05* − 0.43 − 1.05
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consistent with conclusions drawn by Slaughter and col-
leagues’ study (2007) indicating that affect clarifications are 
associated with the development of ToM abilities in children 
with ASD. Slaughter and colleagues’ study (2007) highlights 
the link between maternal emotion-related discussions and 

ToM abilities in a specific storytelling setting whereas our 
study raises this link in a day-to-day setting (e.g., when chil-
dren come back from school). Thus, our outcomes suggest 
that daily life maternal conversations about emotions may 
contribute to enhancing perceived socio-emotional skills 

Table 5  Moderator effects of mothers’ emotional openness on the relation between conversations about emotions and emotion regulation and 
Theory of Mind in children with ASD

ER emotion regulation, ToMI-t theory of mind inventory-total score, QPCCE parent–child conversations about emotions questionnaire, CON-
REP the conceptual representation of emotions, COMEMO the communication and expression of emotions, EMOREG emotion regulation
† *p < 0.05. **p < 0.01

Predictors Socio-emotional skills

ToMI-t ER

β t R2 F β t R2 F

Model 1a 0.29 5.97* 0.16 2.73
QPCCE 0.59 0.88 1.12 1.77
CONREP − 0.47 − 0.60 0.07 0.10
QPCCE X CONREP 3.33 3.57* 1.68 1.9

Predictors β t R2 F β t R2 F

Model 1b 0.04 0.74 0.08 1.35
QPCCE 0.98 1.28 1.29 1.97
COMEMO − 0.42 − 0.35 − 0.19 − 0.18
QPCCE X COMEMO 0.95 0.55 0.11 0.07

Predictors β t R2 F β t R2 F

Model 1c 0.03 0.58 0.09 1.54
QPCCE 1.02 1.29 1.33 1.99
EMOREG 0.06 0.05 − 0.55 − 0.62
QPCCE X EMOREG − 0.05 − 0.03 − 0.34 − 0.24

Fig. 1  Moderating effect of 
children consciousness on the 
relation between mother–child 
conversations about emotions 
and children theory of mind 
perceived skills
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in children with ASD. Our results corroborate the heuristic 
model of the parental socialization of emotion (Eisenberg 
et al., 1998). In this study, we did not use direct observation 
or test batteries to evaluate children emotional regulation 
and ToM skills. It was mothers who reported their appre-
ciation of emotional regulation and ToM abilities of their 
child with ASD with parent-report questionnaires. There-
fore, mothers' perception of ToM and emotional regulation 
abilities of their child could be higher if they frequently 
converse with their child about emotions. Nevertheless, our 
findings corroborate with results of observational studies 

that emphasized the importance of language behaviors in the 
development of emotional regulation skills in children with 
ASD (Laurent & Gorman, 2018). Moreover, our results are 
consistent with Richard’s (2015) findings that indicate that 
frequent parent–child conversations about emotions, where 
parents use adjectives to describe emotions, predict a better 
score at a ToM battery test—administered by the research-
ers—in children with ASD.

In the present study, our findings suggest that children’s 
personality traits can moderate the effect of maternal sociali-
zation behaviors on perceived ToM skills of children with 
ASD. These results are in line with Jones and colleagues’ 
(2002) and Jacobs and colleagues’ (2019) findings. Char-
acteristics of children and mothers may moderate the influ-
ence of parental ERSBs on children’s socio-emotional 
development (Jacobs et al., 2019; Jones et al., 2020). For 
children with ASD, conscientiousness and openness emerge 
as key factors to the influence of maternal emotion-related 
conversations on ToM abilities. Our findings suggest that 
adventurous, curious, and self-controlled children with 
ASD may need less maternal emotion-related conversa-
tions to be perceived by mothers as having high-level ToM 
skills. Self-controlled, curious, and adventurous children 
with ASD may acquire their ToM skills elsewhere than 
during maternal emotion-related conversations, such as by 
interacting with friends (Matthews, 2014). Yet, narrowed 
interest and impulsive children with ASD seem to benefit 
more from having frequent maternal discussions about emo-
tions to develop their ToM abilities. As children with ASD 
tend to be less open to experiences and less conscientious 
of their sensations (e.g., emotional states) (Shcriber et al., 
2014), having frequent conversations about emotions could 
be beneficial for them to acquire ToM skills. For children 
with ASD, being open to experience and conscientious of 
emotional and physical sensations may be a protective fac-
tor of ToM skills when mother–child conversations about 
emotions are less frequent. Furthermore, our results suggest 
that mothers who report having skills to conceptualize men-
tal and bodily states regarding emotions—a characteriza-
tion of positive openness to emotions—and having frequent 
mother–child conversations about emotions report high-level 
ToM skills in their child with ASD. Indeed, mother’s ability 
to mentalize one’s emotions seem to moderate the relation 
between mother–child conversations about emotions and 
ToM skills in children with ASD. One explanation for this 
finding may be that mothers’ ableness to represent mental 
and bodily states could influence their willingness to initi-
ate and take part in a discussion about emotions with their 
child (Lozada et al., 2015). Therefore, this may lead the 
mother to perceive their child as having high skills in ToM. 
As for emotional regulation, interestingly, results indicate 
no significant moderating effect of children personality traits 
and mothers’ emotional openness. Emotional regulation is 

Fig. 2  Moderating effect of children openness to experience on the 
relation between mother–child conversations about emotions and chil-
dren theory of mind perceived skills

Fig. 3  Moderating effect of mothers’ conceptualization of emotion on 
the relation between mother–child conversations about emotions and 
children theory of mind perceived skills
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a skill that helps children to monitor, evaluate, and modify 
their emotional reactions to accomplish a goal (Thompson, 
1994). Studies recognized that children with ASD can have 
difficulties doing so (Jahromi et al., 2012; Konstantareas & 
Stewart, 2006; Samson et al., 2015). Therefore, frequent 
maternal intervention through conversations about emotions 
may be needed to help these children manage their emotions 
regardless of children personality and mothers’ openness 
to emotions. Finally, as for Nader-Grosbois and Mazzone’s 
(2014) study, our results indicate that emotional regulation 
is positively associated with the child extraversion. The more 
children with ASD are perceived by their mother as extra-
verted, the more mothers report highly emotional regulation 
skills in their child. In summary, our findings suggest that 
children personality and mothers’ openness to emotions are 
two possible individual protective factors that moderate the 
influence of maternal ERSBs on ToM skills in children with 
ASD.

Due to limitations in our study, our findings need to be 
interpreted with caution. Indeed, an emphasis should be 
made on the exploratory setting of our research since no 
objective measures were used to assess children’s ToM and 
emotional regulation skills. While rigorous procedures were 
used to confirm children’s ASD diagnosis, we did not use 
the gold standard evaluation instruments (e.g., ADOS and 
ADI-R) in our study. Thus, children in our sample should 
be described as “children at risk of ASD”. Furthermore, our 
description of ASD children characteristics is limited. We 
used one instrument to assess the cognitive, language and 
intellectual abilities of the children with ASD. Likewise, we 
did not access the full physicians and psychologists reports 
to give a broader description of heterogeneity traits of our 
children sample. Therefore, researchers should consider our 
limited description of heterogeneity traits when interpreting 
our findings. We decided to focus our study on maternal 
conversations about emotions to contribute filling the gaps 
in the scientific literature. However, we did not control for 
the influence of other parental ERSBs. Thereby, we cannot 
say that it is only mother–child emotion-related conversa-
tions that predicts the children socio-emotional skills. Future 
research needs to be conducted on the effect of mother–child 
conversations about emotions in children with ASD.

Future studies should include direct observations 
along with parent reports. Likewise, future studies should 
include an assessment of ASD symptoms with gold stand-
ard measures. Furthermore, future studies need to give a 
broader description of children level of symptoms, lan-
guage, intellectual and cognitive abilities by using differ-
ent instrument measures for each characteristic. Future 
studies should also control for the influence of other paren-
tal ERSBs. Lastly, analyzing the content of parent–child 
conversations about emotions in future studies could be 

relevant. On one hand, when certain themes become recur-
rent, they may become too overwhelming and have a harm-
ful effect on children (Fivush et al., 2009). On the other 
hand, a conversational approach including support when 
faced with emotions (e.g., the mother presents involvement 
and warmth) is associated with improved management of 
emotions (Cui et al., 2020).

Our study’s findings contribute to scientific research 
by adding data regarding the effect of mother–child con-
versations about emotions on socio-emotional skills of 
children with ASD. Previous studies exploring the rela-
tion of parental ERSBs and socio-emotional skills of 
children with ASD mostly focus on parental reaction to 
emotions rather than parent–child conversations about 
emotions. Therefore, our study helps fill the gap that 
exists in the current literature by adding data on the role of 
mother–child emotion-related conversations in emotional 
socialization in children with ASD. To our knowledge, 
our study is the first to explore moderators’ pathway in 
the relation of mother–child conversation and children’s 
social competencies and behaviors in children with ASD. 
Results have potential clinical implications for health 
care professionals and behavioral interventionists work-
ing with parents who have a child with ASD. Indeed, in 
interventions, targeting maternal discussions about emo-
tions may benefit children with ASD. For example, in a 
clinical setting, when a mother seeks help because of her 
ASD child’s behavioral problems—that seems associated 
ToM or emotional regulation difficulties—professionals 
could suggest enhancing maternal discussion about emo-
tions as an intervention tool. These conversations can be 
short—for example only to explain to their child how to 
recognize basic emotions such as anger.
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