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ABSTRACT 

 

The development of self-regulation in children has been mainly studied from an 

individual perspective. The main objective of this article is to review existing data 

on the development of self-regulatory abilities of the child in the familial/parenting 

context, from a bidirectional perspective. We looked at self-regulation construct 

from a temperamental, respectively a cognitive stance, the ones most widely used 

in the studies reviewed. Our review mainly focused on studies that analyzed the 

progression of child self-regulatory abilities in conjunction with parental 

characteristics (like parental self-regulation, parental temperament and mental 

health status), parent-child relationship, parenting variables, as well as family 

structure or home environment. We choose to focus our review on these data, given 

that a critical factor in the development of self regulation in early childhood is the 

social impact of others, especially parents. As this literature review shows, the 

development of self-regulatory abilities is an interplay between child traits and 

parental/environmental influences. These influences seem to be bidirectional ones, 

which imply developmental plasticity. 

 

KEYWORDS:  self-regulation, temperament, parent-child interaction, parenting 

 

 

INTRODUCTION 
 

Self-regulation is one of the most important psychological constructs that has been 

studied in the last decades within a large area of research domains. It is generally 

defined as ―the primarily volitional cognitive and behavioral process through which 

an individual maintains levels of emotional, motivational, and cognitive arousal 
that are conducive to positive adjustment and adaptation‖ (Blair & Diamond, 

2008). However, at a finer grained analysis, this multidimensional umbrella concept 

covers a broad range of processes, such as physiological regulation, emotion 
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regulation, effortful control, self-control, inhibitory control, executive ability, or 

volitional control (Calkins & Fox, 2002; Eisenberg & Spinrad, 2004; Kim & 

Kochanska, 2012). Consequently, many studies measure self-regulation in terms of 

temperament and attention - more specifically as effortful control (Valiente, 

Lemery-Chalfant, Swanson, & Reiser, 2008; Ursache, Blair, & Raver, 2012), while 

others consider self-regulation in terms of social-emotional well-being and positive 

social relationships with teachers and peers (Denham, 2006; Mashbrun & Pianta, 

2006; Ursache et al., 2012). Other approaches examine self-regulation in terms of 

the ability to persist and to delay gratification (Mischel, Shoda, & Rodriguez, 1989; 

Ursache, Blair, & Raver, 2012), or from a different perspective, measure executive 

functions, and in particular the ability to organize information and engage in rule-

based and goal-directed tasks (Blair & Razza, 2007; McClelland et al., 2007; 

Ursache et al., 2012). Facing the diversity in conceptualizations of self-regulation, 

in this paper we start by delineating two perspectives on the construct: the 

temperamental and the cognitive one, respectively. The main reason for our 

focused, non-exhaustive approach comes from the fact that most studies reviewed 

in the following sections used these two operational definitions for the construct of 

self-regulation. 

In temperamental investigations, where the psychobiological theoretical 

approach to temperament, elaborated by Rothbart and Derryberry (1981) has 

become central, temperament is defined as constitutionally based individual 

differences in reactivity and self-regulation, influenced by heredity, maturation, and 

experience. This theory, as described by Rothbart and colleagues sustains the 

existence of two major temperamental systems: the reactive and the regulatory 

ones.  

The reactive system is responsible for responding to changes in the 

environment (both external and internal), covers diverse reactions (negative affect, 

fear, approach, motor activity and cardiac activity) and is assumed to be already 

present at birth, having a genetical basis and maintaining a certain stability 

throughout development (Rothbart, 1981; Rothbart & Derryberry, 1981; Casalin, 

Luyten, Vliegen, & Meurs, 2012). Rothbart and her collaborators identified two 

factors of reactivity: Negative Affectivity and Extraversion/Surgency. The Negative 

Affectivity factor is presumably linked to a Behavioral Inhibition System (BIS; 

Gray, 1991; Casalin et al., 2012) or ―avoidance system‖, sustained by the lateral and 

central amygdala, and the serotonine and norepinephrine neurotransmitter systems 

(Rothbart & Sheese, 2007). The Extraversion/Surgency factor is thought to be 

related to a so-called Behavioral Activation System (BAS, Gray 1991; Casalin et 

al., 2012) or ―approach system‖, its neural underpinnings including the medial 

forebrain bundle and lateral hypothalamus, and the dopamine and norepinephrine 

neurotransmitter systems (Casalin et al., 2012). 

The self-regulatory system includes processes such as inhibitory control 

and self-soothing, serving to modulate reactivity (Rothbart & Bates, 2006; Garstein, 
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Bridgett, Young, Panksepp, & Power, 2013). The term coined by Mary Rothbart’s 

theory for this temperamental dimension is that of effortful control, which refers to 

a predisposition to exercise inhibitory control or self-regulation with ease versus 

harder or less natural. Expressed along a continuum, this predisposition is thought 

to be under genetic control yet sensitive to environmental influences. While this 

temperamental dimension is rather behaviorally-expressed, the classical approach of 

Posner consider its cognitive underpinnings, in terms of the executive attention 

system (Posner & DiGirolamo, 1998; further developments in Fan et al., 2002; 

Rueda, Posner, & Rothbart, 2005).  

―Executive attention‖ (endogenous attention, anterior attention system) 

refers to the top-down regulation of perception, as opposed to ―alerting‖ (readiness 

to attend to potential stimuli) or ―orienting‖ (exogenous attention - driven by 

external stimuli). One major assumption of the theory is that executive attention is 

sustained by the frontal lobes (including the anterior cingulate cortex and lateral 

prefrontal cortex), which undergo maturational processes starting from the second 

half of the first year of life and extended throughout childhood up to adolescence. 

This maturational progress is reflected in the increasing capacity of the child to 

regulate motor and affective behavior over the course of development, via a 

progressive ―efficiency of executive attention …to inhibit a dominant response 

and/or to activate a subdominant response, to plan and to detect errors‖ (Rothbart & 

Bates, 2006; Rothbart & Sheese, 2007; Casalin et al., 2012). 

Thus, the executive attention theory bridges the temperamental approach 

on self-regulation with the cognitive one. Research from the cognitive perspective 

generally focuses on specific components of executive functions which contribute 

to greater self-regulation ability (Happaney, Zelazo, & Stuss, 2004). Executive 

functions are defined as a set of higher order cognitive processes that underlie 

flexible goal-directed behaviors, like inhibitory control, working memory, planning 

and set shifting (Garon, Bryson, & Smith, 2008; Miyake, Friedman, Emerson, 

Witzki, & Howerter, 2000; Zelazo, Carter, Reznick, & Frye, 1997; Bernier, 

Carlson, & Whipple, 2010). Self-regulation has been traditionally overlapped 

mostly with inhibitory control (Diamond, 2010), though the other executive 

functions components also play significant, yet less investigated roles.  

A further distinction within executive functions regards the different 

contents (pure cognitive versus emotional/motivational) upon which control is 

exerted. Research in the area of developmental psychobiology and neuroimaging 

sustain the existence of two types of inhibitory or executive processes (Willoughby 

et al., 2011): cold (or cool) executive functions/ control and hot executive functions/ 

control, both related with prefrontal cortex. Cold executive control includes many 

organized, flexible, goal-directed cognitive processes in response to non-affective 

and novel situations (Blair, 2002; Diamond, 2006), while hot executive control is 

involved in emotionally-laden and motivationally relevant situations, and is 

sustained by orbitofrontal cortical and limbic structures, in addition to the 
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dorsolateral prefrontal ones, primarily devoted to cold processes (Calkins & 

Marcovitch, 2010; Lewis & Todd, 2007; Willoughby et al., 2011). However, rather 

than considering them in a dichotomous way, it may be more accurate to assume an 

interplay between relatively hot and relatively cold aspects of executive processing 

(Zelazo & Cunningham, 2007). A cognition-emotion interaction perspective is 

supported by neuroimaging data, showing that in self-regulation tasks, both cortical 

and limbic structures can be active, thus some researchers suggest there must be 

some sort of bridging mechanism linking them. A good candidate for this is the 

anterior cingulate cortex (ACC) (Lewis & Todd, 2007), which includes both a 

cognitive (anterior) subdivision, connected to the prefrontal cortex, and an 

emotional (posterior) subdivision connected to the limbic system (Bush, Luu, & 

Posner, 2000; Calkins & Marcovitch, 2010; Lewis & Todd, 2007).  

Self-regulation, understood according to the different conceptualizations 

outlined above, has been largely considered from an individual perspective. 

However, a developmental perspective on self-regulatory abilities has to take into 

account their progression per se, as well as in relationship to other individual 

variables (temperamental traits, mental health status, behavior problems, school 

readiness, academic achievement, peer relations, cognitive abilities) but also to 

external, in particular social factors. When considering the development of self-

regulation in early childhood (0-5 years), the social impact of others, especially 

parents, becomes critical; in fact, the Rothbart-Posner model postulates that around 

3 to 6 months, a first major shift from other- to self-regulation occurs in the infant 

(given the emerging executive attention system), thus setting the stage for further 

social influences impacting the individual regulatory behaviors. Parental 

characteristics (like parental self-regulation, temperament of parents, mental health 

status), parent-child relationship (circumscribed, for example, by attachment 

security), parenting variables (e.g., parental involvement, parenting styles, parental 

sensitivity, co-parenting,) as well as the family structure or home environment, have 

all been considered in junction with the progression of child self-regulatory 

abilities. The main objective of this review is to investigate existing data on the 

development of self-regulatory abilities of the child in the familial/ parenting 

context, from a bidirectional perspective, assuming the reciprocity of child-parent 

influences along development.  

 

TEMPERAMENT - A KEY INDIVIDUAL VARIABLE  

 

Temperamental dimensions/subdimensions and self-regulation 

 

Following the tradition of clinical approaches, researchers often focused on the so-

called ―early difficult temperament‖, defined by the key component of early 

negative emotionality (intense and frequent expressions of negative emotions across 

a variety of contexts). Early negative emotionality is considered a vulnerability 
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factor for future behavior problems, including self-regulation deficits (Gilliom & 

Shaw, 2004; Guerin, Gottfried, & Thomas, 1997; Lahey et al., 2008; Rothabrt & 

Bates, 2006; Sanson, Hemphill, & Smart, 2004; Kim & Kochanska, 2012). 

According to the Rothbart model outlined previously, the negative reactive 

dimension of temperament is progressively taken under control by the self-

regulatory one, that emerges towards the end of the first year of life (Derryberry & 

Rothbart, 1997) and can be reliably measured by 18 months of age (Kochanska & 

Knaack, 2003; Putnam, Gartstein, & Rothbart, 2006). However, the relationship 

between the two temperamental dimensions is far from being straightforward, since 

high levels of negative emotions may interfere with and compromise early 

developing regulation (e.g., Bridgett et al., 2009; Kochanska et al., 1998; Stifter & 

Spinrad, 2002). On the other hand, poor regulation of negative emotionality early in 

infancy impairs further the development of self-regulated compliance at toddler age 

(Stifter, Spinrad, & Braungart-Rieker, 1999; Kim & Kochanska, 2012). Also, 

regarding the relation between high levels of positive emotions and self-regulation, 

developmental data provide a within-age pattern of relations between these two 

temperamental dimensions. For example in a longitudinal study Putman, Rothbart, 

and Gartstein (2008) showed that high levels of positive affect during infancy were 

associated with high effortful control in toddlers. However, this relation was 

inversed from toddlerhood to preschool period, with high positive affectivity 

between 18 and 36 months predicting low effortful control. A possible explanation 

for this shift is that, while during infancy high levels of positive emotions might 

elicit guidance from parents that can facilitate the development of effortful control, 

during the transition from toddlerhood to preschool period the reactive system (e.g., 

orientation and approach motivation to reward) that underlines positive 

emotionality may impair the capacity to focus and control behavior. 

Different dimensions and sub-dimensions of temperament may show 

different patterns of associations, leading to different outcomes in self-regulation 

depending on the gender of child and the status of the rater (mother vs. father). A 

comprehensive meta-analyses of gender differences in three dimensions of 

temperament show that, from the age of 3 months to 13 years girls had higher 

effortful control (inhibitory control sub-dimension), lower surgency (activity level 

sub-dimension), higher negative affectivity (fear and shyness sub-dimensions), than 

boys (Else-Quest et al., 2006; Gagne, Miller, & Goldsmith, 2013). Similar findings 

were evidenced in another review regarding gender differences from infancy to 

middle childhood, which showed that females are more fearful, have lower motor 

activity and show better self-regulation than boys (Zahn-Waksler, Shirtcliff, & 

Marceau, 2008). In addition, parents tend to differently evaluate boys and girls’ 

dimensions and sub-dimensions of temperaments. Boys are rated as higher in 

activity level, while girls are evaluated as higher in shyness and inhibitory control 

(Gagne et al., 2013).  
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Temperament and child mental health status  

 

At extremes, temperament can be an important predictor of psychopathology, as 

long as different aspects of emotionality are unique risk factors for depression and 

anxiety. Research based on Clark and Watson’s tripartite model (De Bolle & De 

Fruyt, 2010; Kiff, Lengua, & Bush, 2011), which takes into consideration 

temperamental negative affectivity as a shared risk factor for both anxiety and 

depression, and further specifies two specific factors, psychological hyperarousal 

common to anxiety and low positive affect specific to depression, supports these 

assumptions by demonstrating that negative emotionality is a risk factor for 

internalizing disorders in general, and low positive affect is a specific vulnerability 

factor for depression (Albano et al., 2003; Kiff et al., 2011) The concept of negative 

emotionality includes fearfulness as well as irritability, which are based on distinct 

motivational systems (Derryberry & Rothbart, 1997; Kiff et al., 2011). Thus, each 

may operate differently in predicting anxiety and depression: fearfulness may be a 

unique risk factor for anxiety (Muris, 2006; Kiff et al., 2011), while irritability may 

pose risk for psychopathology more generally (Rothbart & Bates, 2006). On the 

other hand, low levels of effortful control, the self-regulatory dimension of 

temperament, seem to be related to the emergence of psychopathology (both 

depression and anxiety) (Muris et al., 2008; Kiff et al., 2011). Also, approach-

orientated children that are highly focused on rewards and experience high levels of 

positive emotions are more likely to display externalizing problems (Stifer, Putman, 

& Jahromi, 2008), aggression and conduct disorder (Cipriano & Stifer, 2010) 

 

Environmental influences on temperament 

 

Children`s biologically-based characteristics like temperament and their 

environments are inextricably interwoven, and both must be considered as 

contributors to developmental outcomes (Bates, Pettit, Dodge, & Ridge, 1998; 

Belsky, Hsieh, & Crnic, 1998; Rothbart & Bates, 2006; Thomas & Chees, 1977; 

Kim & Kochanska, 2012).  

The combination of early negative emotionality with negative, adversarial 

early parent-child relationship has been thought as an especially strong risk factor 

for future behavior problems, such as regulatory deficits (Belsky et al., 1998; 

Campbell, Shaw, & Gilliom, 2000; Crockenberg, Leerkes, & Barrig Jo, 2008; 

Gilliom, Shaw, Beck, Schonberg, & Lukon, 2002; Feldman, Greenbaum, & 

Yirmiya, 1999; Kim & Kochanska, 2012). However, recent models are not 

committed to the construct of vulnerability, but instead refer to differences in 

plasticity or malleability. Thus, children with certain biologically-based traits, like 

negative emotionality, are considered more susceptible or malleable than others to 

both negative and positive environmental influences. For example, high emotionally 

negative children have, in adverse environments, poorer outcomes than children not 
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prone to negative emotion. But growing evidence has shown that supportive 

environments and positive early relationships can lead emotionally negative 

children to superior developmental outcomes (Belsky & Pluess, 2009; Kochanska, 

Kim, Barry, & Philibert, 2011; Kim & Kochanska, 2012).  

More specific interactions between temperament and parenting, as well as 

parental variables will be discussed in the following sections. 

 

Prematurity: A special case of temperamental vulnerability 

 

Infants born preterm may develop behavioral difficulties including externalizing 

and internalizing problems in a proportion of 50-70% (Bhutta, Cleaves, Casey, 

Cradock, & Anand, 2002; Pinto-Martin et al., 2004; Taylor, Klein & Hack, 2000; 

Burnson, Poehlmann, & Schwichtendberg, 2013). Disturbances of behavioral 

patterns in children born preterm may be related to early impairments in self-

regulation (Davis & Burns, 2001; Burnson et al., 2013), such as impairments of 

sustained attention, inhibitory control and emotion regulation (Berger et al., 2007; 

Burnson et al., 2013), that further impair emotional development (Eisenberg, et al., 

2011). With regard to gender differences, boys born preterm display higher rates of 

ADHD and behavior problems than girls born preterm (Blair, 2002; Lindstro, 

Lindblad, & Hjern, 2011).  

However, this pattern of deficits is not univocal. In children born preterm, 

high effortful control was associated with fewer total behavior problems (Burnson 

et al., 2013). As evidenced by Poehlmann et al. (2010), an optimal effortful control 

may represent a possible source of resilience for preterm infants. It also can be an 

important skill for boys born preterm, in particular, because it may protect them 

from developing ADHD and other problems related to inattention and impulsivity 

(Burnson et al., 2013). 

From an interactionist view, another critical issue regards the impact of 

prematurity on parental perception of temperament, and a step further, on parental 

behaviors as well as on parental mental health status. Research on prematurity 

shows that mothers perceive their preterm infants as being more temperamentally 

difficult and describe their dispositions as less rhythmic and adaptable, providing 

less clarity and consistency of behavior and more negativity in response to 

communicative bids (Gennaro, Tulman, & Fawcett, 1990; Hughes, Shults, 

McGrath, & Medoff-Cooper, 2002; Langkamp, Kim, & Pascoe, 1998; Spungen & 

Farran, 1986). Immediately after birth, there seem to be no differences in 

psychiatric symptoms for mothers of preterm versus term infants. However, at 6 

months after birth, mothers of preterm infants show more depression and anxiety 

symptoms than mothers of term infants. In large, this is due to mothers` feelings of 

being overwhelmed or down as result of their asynchronous interactions with their 

infants, at times resulting in infant over-arousal and negativity (Crnic et al., 1983; 

Muller-Nix et al., 2004; Poehlmann & Fiese, 2001; Voegtline & Stifter, 2010). 
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THE FAMILY CONTEXT OF CHILD SELF-REGULATION 

 

Parenting, parent-child relationship and self-regulation 
 

Given the centrality of parent-child relationship in early development, it is 

understandable why such early interactional experience serve as the foundation for 

children’s further self-regulatory functioning (Rothbart & Bates, 2006; Razza, 

Martin, & Brooks-Gunn, 2012). Children`s self-regulatory capacities are supported 

and promoted by positive, warm and responsive parenting, whereas negative, harsh 

and insensitive parenting have detrimental effects (Calkins, Smith, Jill, & Johnson, 

1998; Eisenberg et al., 2005, Kochanska et al., 2000, Lengua, Honorado, & Bush, 

2007; Kim & Kochanska, 2012). Positive parenting also provides models of 

appropriate self-regulatory strategies and induces compliance by instilling feelings 

of reciprocity (Eisenberg et al., 2003; Razza et al., 2012), increased internalization 

of rules (Maccoby & Martin, 1983; Razza et al., 2012), higher levels of effortful 

control (Graziano et al., 2010; Razza et al., 2012), more focused attention (Razza et 

al., 2012) and fewer behavioral problems (Miner & Clarke-Stewart, 2008; Razza et 

al., 2012). Those parent-child relationships which are characterized by mutually 

responsiveness, positivity, harmony and synchronicity have important and 

beneficial effects, for example in terms of attachment security, adaptive emotion 

regulation or social competence (Calkins & Keane, 2009; Lindsey, Cremeens, & 

Caldera, 2010; Lindsey, Cremeens, Colwell, & Caldera, 2009; Schore, 2001; 

Thompson, Lewis, & Calkins, 2008; Kim & Kochanska, 2012).  

Additionally, the amount of time parents spend in various activities with 

their children during infancy and childhood is likely an important contributor to the 

subsequent emergence of self-regulatory capacities. Time spent by parents with 

children is critical for fostering parent-child relationships and for providing 

cognitive stimulation (Huston & Aronson, 2005; Bridgett, Gartstein, Puttnam, Oddi 

Lance, Iddins, Waits, VanVleet, & Lee, 2011). Consequently, time represents a sign 

of beneficial parent-child interaction dynamics that foster optimal cognitive and 

social-emotional development (Bridgett et al., 2011). 

 

Maternal sensitivity 

 

A particular focus has been given in many studies to sensitive parenting 

(conceptualized as covering contingent responding, scaffolding, limit setting and 

warmth), that has been shown to reduce stress and emotional negativity, thus further 

impacting self-regulation (Crockenberg & Leerkes, 2004; Lengua, Honorado, & 

Bush, 2007, Propper & Moore, 2006, Spinrad et al., 2007). Some authors like 

Carlson (2003) distinguish more finely maternal sensitivity (appropriate and 

consistent responses to infants’ signals) from scaffolding (offering age-appropriate 

problem solving strategies), and mind-mindedness (the parent’s tendency to use 
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mental terms while talking to the child), all these three dimensions of parenting 

being likely to favor the development of child self-regulation. 

Maternal sensitivity seems indeed to be an external key factor for social-

emotional adjustment. Its function was mostly explored in early development, when 

it plays a significant role in reducing infant discomfort, negative reactivity and 

stress. Tarabulsy et al. (2003) revealed that maternal sensitivity was predictive for 

concurrent lower levels of negative affectivity and greater levels of self-soothing 

behavior. Yet, early maternal sensitivity also contributes to later outcomes, for 

example: attachment security, peer relationship, low level of problem behaviors and 

affect regulation (Leerkes et al., 2009; McElwain & Booth-LaForce, 2006). In a 

specific way, sensitivity to children`s negative emotions is related with their 

subsequent ability to be more sympathetic, empathetic and prosocially responsive 

(Davidov & Grusec, 2006; Gudmundson & Leerkes, 2012). Sensitive responses of 

mothers to their children`s negative emotions teach children that their emotions are 

valid and should be acknowledged. This opens the gate to experiencing negative 

emotions in supportive environments, where children can also learn efficient coping 

strategies (Gudmundson & Leerkes, 2012). In contrast, children receive a negative 

message about emotions from mothers who dismiss, minimize or act punitively 

toward their negative emotions. Such mothers do not provide a supportive context 

for promoting children`s understanding, acceptance and regulation of difficult 

emotions (Dix, 1991; Gottman, Katz & Hooven, 1996, 1997; Gudmundson & 

Leerkes, 2012); as a consequence, they contribute to children`s minimization and 

masking of their own emotions, development of negative beliefs about their social 

environment and of maladaptive regulatory skills (Calkins, 1994; Cassidy, 1994; 

Gudmundson & Leerkes, 2012). 

 

Attachment 

 

Attachment represents a specific and circumscribed aspect of adult child 

relationship that implies making the child feel safe, secure and protected. We can 

talk about healthy attachment when the child uses the primary caregiver as a secure 

base from which to explore, and when needed, as a source of safety and comfort 

(Bowlby, 1982). 

Although attachment-based differences become part of the individual 

constellation of characteristics, they are directly reflecting the quality of parent-

child relationship, thus we discuss them in this section.  

Research provides evidence for the association between high level of 

parental responsiveness and the development of secure attachment (Roisman & 

Fraley, 2008; Spieker, Nelson, & Condon, 2011; Rispoli et al., 2013). Children 

develop patterns of relating to others (i.e., an internal model of relationships) 

through early parental interactions. Securely attached children seek parental 

assistance in challenging social situation assistance (e.g., fear, conflict) and show 
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fewer negative or dysregulated emotions (Rispoli et al., 2013). Insecurely attached 

children prove maladaptive or avoidant parental interactions and demonstrate higher 

levels of negative emotional expression and socially withdrawn behavior (Cassidy, 

1994; Rispoli et al., 2013).  

Such interindividual differences become evident quite early in 

development. A fine-grained analysis of regulatory strategies as a function of 

attachment security was provided by Leerkes and Wong (2012). Their analysis 

showed that secure infants/toddlers are more flexible in the use of regulatory 

strategies than resistant and avoidant ones. Specifically, secure infants are more 

engaged in active mother-oriented regulation behaviors (i.e., looking at mother, 

seeking proximity to mother and asking the mother for help) than avoidant infants, 

but they do not differ from resistant infants in this regard. Furthermore, secure 

infants engage in less physical soothing with the mother - a strategy which is 

considered to be more passive – and in more withdrawal from the aversive stimuli, 

which is effective at reducing arousal in the short-term (Crockenberg & Leerkes, 

2004; Leerkes & Wong, 2012), comparatively with resistant infants. Avoidant 

infants tend to minimize their reliance on their mothers in emotionally arousing 

contexts. They display a lower proportion and less intense distress than resistant 

infants, but they do not differ from secure infants. The attachment pattern of 

resistant infants is characterized by heightening negative emotions and engaging in 

more mother-oriented behaviors in an effort to elicit and maintain maternal contact 

and intervention (Cassidy, 1994; Leerkes & Wong, 2012). These infants display 

more frequent and more intense distress than secure and avoidant infants. They also 

spend significantly more time in passive body contact with their mothers, but 

despite of this strategy, they maintain high level of distress.  

One should not forget, however, that the attachment bond between parent 

and child is influenced by the interplay between parental responsiveness and child 

characteristics, in particular child temperament - emotionality (Ainsworth, 1979; 

Bowlby, 1978; Rispoli, McGoey, Koziol, & Schreiber, 2013).  

 

Parenting styles 

 

Parents teach their children to regulate emotions and behaviors in various ways. 

There is a classic conceptualization of parenting styles elaborated by Baumrind 

(1971) that reflect a balance between emotional support and control. Particularly 

influential have been found to be two different parenting styles: authoritarian and 

authoritative. Authoritarian parenting implies rigid control and low support. These 

parents often are punitive and cold during interactions with their children, value 

unquestioning obedience and exert a high degree of control without warm or two-

way communication (Baumrind, 1971; Gagnon, Huelsman, Reichard, Kidder-

Ashley, Swaim, Griggs, et al., 2013). They also tend to model negative behaviors 

and fail to teach their children prosocial skills, consequently leading to the 
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development of inadequate social competencies, difficulty initiating positive peer 

interactions, the use of aversive methods to achieve goals (Patterson, 1982; Gagnon 

et al., 2013), social withdrawal and hostility when frustrated with peers (Baumrind, 

1971; Gagnon et al., 2013), externalizing behaviors (Brenner & Fox, 1998; Carlson, 

1998; Gagnon et al.,, 2013) and decreased empathy (Dekovic & Janssens, 1992; 

Denham et al., 2001; Kochanska 1991; Pearson & Rao, 2003; Gagnon et al., 2013).  

In opposition with the authoritarian parenting style is the authoritative 

parenting one, which is characterized by flexible control and high support. Parents 

with such an authoritative style tend to display warmth and involve children in 

decision making (Baumrind, 1971; Gagnon et al., 2013). They also model effective 

and adaptive coping strategies that promote their children`s social functioning. The 

authoritative style predicts positive developmental outcomes such as: independence, 

self-regulation and social interactions (Baumrind, 1971; Gagnon et al., 2013), 

optimal peer relations (Clark & Ladd, 2000; Gagnon et al., 2013), prosocial moral 

reasoning, prosocial behaviors (Janssens & Dekovic, 1997; Gagnon et al., 2013) 

and decreased externalizing behaviors (Propper et al., 2007). 

 

Parenting and temperament – bidirectional influences 

 

All of these variables are in complex relationships, since children play an active 

role in their own development and in shaping parent-child relationship, while 

parents may act differently as a function of different child characteristics.  

For example, infants who are prone to anger and whose mothers are 

unresponsive exhibit less prosocial behavior than infants who are not anger prone 

(Spinrad & Stifter, 2006; Kim & Kochanska, 2012). In the same view, maternal 

discipline has differential outcomes in the case of toddlers with difficult 

temperaments. They are more susceptible to maternal negative discipline, showing 

more externalizing problems and also they are more susceptible to positive 

discipline, showing fewer externalizing problems and less physical aggression, 

compared with easy children (Van Zeijl et al., 2007; Kim & Kochanska, 2012).  

However, links between temperament and parenting have been documented 

to be mixed (Paulussen-Hoogeboom, Stams, Hermanns, & Peetsma, 2007, 

Gudmundson & Leerkes, 2012). Some studies found that mothers of 

temperamentally reactive infants were less sensitive, i.e displayed less positive 

emotion or physical contact with their infants, than mothers of less reactive infants 

(Calkins, Hungerford, & Dedmon, 2004; van den Boom & Hoeksma, 1994; 

Gudmundson & Leerkes, 2012). However, other studies showed that temperamental 

reactivity was unrelated or even positively related to parenting (Hagekull, Bohlin, & 

Rydell, 1997; Gudmundson & Leerkes, 2012). Such contradictions were envisaged 

by Crockenberg (1986), who argued that the association between temperament and 

parenting is moderated by other factors. According to him, temperament may only 

be related with less sensitive maternal behavior when resources are low (e.g. low 
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social support, disengaged coping style) or other stressors are present (like 

depression). For example, an engaged maternal coping style represent a 

psychological resource that may protect mothers from the negative effect of 

children’s temperamental reactivity on their own sensitivity. In this way, an 

engaged coping style of mothers may enable them to maintain their calmness and 

sensitivity in front of intense and frequent toddler negative emotions. In contrast, 

mothers with a disengaged coping style may become themselves distressed by their 

temperamentally reactive children, consequently responding insensitively to their 

children`s negative emotions (Gudmundson & Leerkes, 2012). 

 

Co-parenting  

 

Co-parenting circumscribes the way two individuals work together to raise a child 

(Talbot & McHale, 2004; Burney & Leerkes, 2010), and has been linked to parent 

and child outcomes. For example, families that show more hostile co-parenting, 

more marital conflict, marital aggression and less father involvement have children 

with more behavioral problems (McBride & Rane, 1998; McConnell & Kerig, 

2002; Schoppe-Sullivan, Mangelsdorf, Frosh, & McHale, 2004), especially 

externalizing problems.  

The socio-emotional adjustment of children has been shown to be 

negatively and strongly related with marital conflict and aggression (Cummings & 

Davies, 2010; Parade & Leerkes, 2011). Marital conflict, in general, is negatively 

associated with adaptive infant regulatory strategies (Porter, Wouden-Miller, Silva, 

& Porter, 2003; Parade & Leerkes, 2011) and marital aggression specifically is 

positively associated with maladaptive infant regulatory strategies, especially with 

infant withdrawal from a novel stimulus (Crockenberg, Leerkes, & Lekka, 2007; 

Parade & Leerkes, 2011). More recent data argue that infants exposed to marital 

conflict rely less for support on their mothers, in regulation of their own emotions 

(Moore, 2010). Marital conflict was demonstrated to promote more independent 

self-regulatory strategies at the physiological level, reducing the likelihood of 

orienting toward caregivers during times of distress. In an experiment using the 

still-face procedure, infants exposed to more marital conflict tended to experience 

more atypical vagal regulation, characterized by less vagal withdrawal during 

mother disengagement and heightened vagal withdrawal during mother interaction. 

This suggests that infants who are exposed to more marital conflict self-regulate 

more when they interact with their mothers than other infants (Moore, 2010; Parade 

& Leerkes, 2011). On the other hand, parental marital satisfaction was positively 

associated with infant visual referencing toward both mothers and fathers, when 

infants were approached by a stranger (Dickstein & Parke, 1988; Parade & Leerkes, 

2011). 

In turn, the co-parenting subsystem can be affected by the child’s 

characteristics. For example, in the case of an ―easy‖ infant, parents tend to do all 
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child care activities together, mutually, because doing so is pleasant for them. In 

contrast, in the case of a ―difficult‖ infant, parents may choose to share parenting 

responsibilities and accomplish them separately, in order to provide one another 

with respite. In addition, co-parenting quality may be influenced by the marital 

relationship itself. For example, if one partner is unsatisfied by the marital 

relationship and gives little support to the other partner, it makes it more 

challenging for co-parents to cope with a more ―difficult‖ infant, then when partners 

are satisfied with their marital relationship. 

 

Parental characteristics 

 

Parental self-regulation and child self-regulation 

 

Parent-child similarities are expected on the basis of genetic grounds (Lipscomb et 

al, 2012; Saudino, 2005). Also, parents’ characteristics likely influence the quality 

of their parenting, which in turn may impact children’s self-regulation. 

Cumberland-Li, Eisenberg, Champion, Gershoff, and Fabes (2003) showed that 

better maternal regulation was associated with greater use of positive parenting 

practices, as well as more regulated emotion in the child (see also Valiente, 

Lemery-Chalfant, & Reiser, 2007). However, studies directly linking parent and 

child self-regulation are not many, and they are generally limited to temperament 

only (Bridgett et al., 2011), in terms of effortful control in the parent (most 

frequently the mother) and the child (see Jester et al., 2009 for an exception). 

A few studies have noted that maternal impulsivity, inattention, and ADHD 

symptoms, indicators of poor maternal regulation/attention (Chen & Johnston, 

2007; Mokrova, O’Brien, Calkins, & Keane, 2010), and lower working memory 

(Deater-Deckard, Sewell, Petrill, & Thompson, 2010) were associated with less 

child-related involvement, more inconsistent discipline practices, unsupportive 

reactions to negative affect expressed by children, increased home chaos and 

greater reactive negativity towards children. In the clinical field, prediction of child 

mental health problems from parent psychopathology has been documented for both 

mood disorders (anxiety and depression) (Weissman, Wickramaratne, Nomura, 

Warner, Pilowsky, & Verdeli, 2006) and ADHD/externalizing disorders (Faraone & 

Biederman, 1994).  

 

Parental mental health status 

 

Research on the impact of parental, especially maternal psychopathology, on child 

self-regulation has focused mostly on depression and anxiety.  

 

Depression. Mechanisms for emotion socialization (which involve caregivers’ 

expression and modeling of emotions, as well as their specific reactions during 



M. Kiss, G. Fechete, M. Pop, G. Susa 

 

 

 

Cognition, Brain, Behavior. An Interdisciplinary Journal  
18 (2014) 55-85 

 

68 

emotionally-charged situations, Thompson & Meyer, 2007) can be disrupted in 

families with depressed parents. A vast literature on the interactions between 

depressed versus non-depressed mothers and their children shows increased 

negativity and disengagement, coupled with decreased positivity in the interactions 

of depressed mothers with their offspring (Downey & Coyne, 1990; Goodman, 

2007; Goodman & Gotlib, 1999; Silk, Shaw, Prout, O`Rourke, Lane, & Kovacs, 

2011). On the other hand, depressed mothers experience their own deficits in 

emotional reactivity and regulation (Gilboa & Gotlib, 1997; Gross & Munoz, 1995; 

Silk et al., 2011), which contributes to potential difficulties in emotion-related 

parenting. Evidence shows that the chronicity and duration of depressive illness is 

related to the degree of impairment in affective interactions with own children 

(Campbell, Cohn, & Meyers, 1995; Dickstein et al., 1998; Silk et al., 2011). 

Children of mothers with a longer or more recurrent course of depression show 

greater problems in emotion regulation (Silk et al., 2011). Also important in 

predicting the emotional quality of parent-child interactions, in offsprings of 

depressed parents, is the severity of illness (Dickstein et al., 1998; Silk et al., 2011). 

Thus, mothers with a history of depression would respond to children’s negative 

emotions with less supportive responses and more negative responses, for example 

punishing, neglecting or magnifying children’s negative emotions. Consequently, 

children learn implicit and explicit messages about how to manage their emotions, 

from the way their parents respond to own emotions (Morris et al., 2007; Silk et al., 

2011). Equal or more intense displays of negative emotions of mothers in response 

to children`s emotions may model dysregulated emotional displays for their 

children. Children of mothers with childhood onset depression, specifically 

behaviorally inhibited children and, in particular girls, were found to be more likely 

to use passive emotion regulation strategies during emotion-eliciting scenarios, as 

compared to offsprings of non-depressed control mothers (Feng, Shaw, & Silk, 

2008; Silk et al., 2011). In contrast, adaptive emotion regulation strategies (e.g., 

focusing on a future reward) were related to lower levels of internalizing symptoms 

in children of mothers with childhood-onset depression (Feng et al., 2008; Silk et 

al., 2011).  

With regard to paternal depression, there are data also showing that child 

outcomes are affected. Paternal postnatal depression was associated with adverse 

behavioral and emotional outcomes in offsprings at 3.5 years, and a higher risk of 

conduct-related problems in boys (Ramchandani, Stein, Evans, & O`Connor, 2005; 

Hanington, Ramchandani, & Stein, 2010). Furthermore, adolescents whose fathers 

were depressed showed increased rates of psychopathology (Kane & Garber, 2004; 

Hanington et al., 2010). 

 
Anxiety. Prediction of child anxiety from parent anxiety related problems has been 

documented in several studies, genetic mechanisms as well as parenting practices 

being considered possible mechanisms of transmitting vulnerability to the child 
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(Mount, Crockenberg, Jó, & Wagar, 2010). For example, using a prospective 

adoption design, in order to disentangle genetic and environmental risk for 

internalizing problems during infancy and toddlerhood, Brooker et al. (2014), 

demonstrated a direct association between adoptive parent anxiety symptoms and 

children’s internalizing problems that have emerged between 9- and 18-month 

assessments. This relation between adoptive parental anxiety symptoms and 

children’s internalizing problems occurred only in the context of a significant 

interaction between birth parent anxiety symptoms and adoptive parent anxiety. 

These results suggest that exposure to affective and parenting style of adoptive 

anxious parents may increase the likelihood that genetically vulnerable children 

develop internalizing problems.  

One way through which anxious parents may influence internalizing 

problems in children is by indirectly undermining the development of self 

regulatory skills. The use of criticism, negative control (e.g., intrusiveness - parent 

takes a strong lead and has a clear agenda that do not provide the child a choice of 

behaviour, power assertive control – parent threatens and gets angry towards the 

child), overprotection and harshness by anxious parents are well-documented 

explanatory mechanisms through which these parents impact the optimal 

development of self-regulatory skills and further the development of internalizing 

problems. 

 

PTSD. The impact of maternal posttraumatic stress disorder (PTSD) on child 

regulation has received less attention, even though the existing evidence shows that 

exposure to maternal PTSD can have a profound effect on children`s self-regulatory 

abilities (Bosquet Enlow, Kullowatz, Staudenmayer, Spasojevic, Ritz, & Wright, 

2009; Brand, Engel, Canfield, & Yehuda, 2006; Chemtob, Nomura, Rajendran, 

Yehuda, Schwartz, & Abramovitz, 2010; Kaitz, Levy, Ebstein, Faraone, & 

Mankuta, 2009; Bosquet Enlow, Kitts, Blood, Bizaro, Hofmeister, & Wright, 2011). 

Studies which investigated the relationship between maternal posttraumatic 

stress and infant emotional regulation and reactivity (at 6 months) showed that 

infants who had mothers with PTSD revealed a greater reactivity for new stimuli, 

increasing challenges to foster self-regulation (Brand et al., 2006; Lang, Garstein, 

Rodgers, & Lebeck, 2010), PTSD being associated with dysregulation of HPA 

system (Gunnar & Quevedo, 2007; Nemeroff, 2004; Pervanidou & Chrousos, 

2010). There is also evidence showing that maternal levels of circulating 

glucocorticoids during pregnancy can program the fetal HPA axis, thus the 

nonoptimal levels of glucocorticoids during the prenatal period causes the 

development of a hypo- or a hyper-reactive stress response system in the child 

(Brand et al., 2006; Brand et al., 2010; Davis, Glynn, Waffarn, & Sandman, 2011; 

Yehuda, Engel, Brand, Seckl, Marcus, & Berkowitz, 2005; Yehuda & Bierer, 2008; 

Bosquet Enlow et al., 2011). 
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Tess et al. (2010) found positive associations between maternal reports of 

infant difficult temperament at 12 months of age and maternal PTSD and depressive 

symptoms (Bosquet Enlow, et al., 2011). Furthemore, Chemtob et al. (2010) found 

that infants of mothers with PTSD and depressive symptom had poorer emotional 

regulation and more behavioral problems (Bosquet Enlow, et al., 2011). At the age 

of 13 months, maternal PTSD symptoms were positively associated with infant 

symptoms of externalizing, internalizing and dysregulation (as reflected in greater 

time to decrease the intensity and degree of distress following cessation of a 

stressor) symptoms (Bosquet Enlow et al., 2011). Thus, infants of mothers 

experiencing elevated PTSD symptoms may exhibit, by the end of their first year of 

life, behaviors indicating the emergence of mental health difficulties, which can be 

a potential functional consequence of poor emotion regulation. The associations 

between maternal PTSD and infant emotion regulation are independent of maternal 

depressive symptoms. For example, an elevated score of maternal PTSD symptoms 

was a significant predictor of infant emotion regulation during the Still Face 

Paradigm Revised, even after controlling for the maternal depressive symptoms, as 

shown by Bosquet Enlow et al. (2011).  

 

Parental demographic variables 

 

Education. Children whose parents, in particular mothers, have greater formal 

education are better able to exhibit self-control in social and school settings. 

Children whose mothers have lower educational status perform worse on self-

regulation tasks (Evans & Rosenbaum, 2008; Sektnan et al., 2010; Piotrowski, 

Lapierre, & Linebarger, 2013). If both parents have higher educational status, this 

positively predict children`s behavioral regulation (McClelland et al., 2007; 

Piotrowski et al., 2013).  

 

Socio-economic status. Children experiencing socioeconomic hardships have fewer 

resources available to promote behavioral regulation and fewer opportunities to 

practice these skills. Children who belong to low-income households in rural 

communities have lower self-regulation in comparison with higher income peers 

(Evans & Rosenbaum, 2008; Piotrowski et al., 2013). These effects of income on 

regulation were found to be independent of other important secondary variables 

like: maternal education, single parent status, ethnicity (Evans & Rosenbaum, 2008; 

Piotrowski et al., 2013). This results are sustained by researchers who prove that 

financial hardship is associated with alterations in prefrontal cortex functioning and 

the cognitive processes underlying regulation in children (Kishiyama et al., 2009; 

Piotrowski et al., 2013). Along with family income, household composition (single 

vs. multi-parent household) is associated with self-regulation. Some research shows 

that children from multi-parent household have higher self-regulation than children 

from single parent homes, but this relation disappears when socio-economic status 
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is controlled. This suggests that not the number of parents in the household is 

important, but the level of economic stress faced by single parents, which can 

consequently alter children`s self-regulation abilities (Piotrowski et al., 2013).  

The impact of low SES/low income has been lately discussed in terms of 

chronic stress and its impact on the developing child. Several studies (Kinnunen, 

Keonig, & Bilbe, 2003; Lemaire, Koehl, Le Moal, & Abrous, 2000; Blair, 2010) 

have proved that chronic early stress may alter the neural functioning and 

connectivity within as well as between structures, targeting specifically the 

amygdala and the hippocampus, thus impacting on emotion processing, on rapid 

temporally bound responses to stimulation and also on the stress response. Also 

altered may be prefrontal regions (ventral medial and orbital prefrontal cortex) that 

play an essential role in the regulation of the stress response and the control of 

behavior through executive functions (Barbas & Zikopoulos, 2007; Holmes & 

Wellman, 2009; Blair, 2010). Early experiences set out the development of stress 

response systems, making them more or less sensitive to stress hormones, which 

further impacts on the structure and function of brain areas implicated in self-

regulation of cognition and behavior (Meaney, 2001; Blair, 2010). Consequently, in 

supportive and rich resourceful environments, stress response systems, prefrontal 

cortex and corticolimbic connectivity are demonstrated to develop in a way 

conducive to effortful processing of information and reflective self-regulation, 

associated with executive functions. In contrast, in low resources, unpredictable 

environments, stress response systems and prefrontal cortex connectivity develop in 

a way that promotes reactive rather than reflective self-regulation (Blair, 2010). 

Poverty is one mechanism through which early stress has structural effects on brain 

development in key areas important for executive functions and stress regulation.  

In addition to structural effects of early stress on the brain, there are 

individual differences in stress reactivity, as well as different contextual influences 

that shape children`s outcomes. In supportive environments, high-reactive children 

exhibit glucocorticoid and catecholamine levels that are well regulated and 

conducive to synaptic long-term potentiation in prefrontal cortex, thus to the 

development of executive functions and self-regulation abilities. But in less 

supportive contexts, high-reactive children exhibit high glucocorticoid and 

catecholamine levels that are not well regulated; consequently, they are not 

conducive to long term potentiation and to optimal executive function and self-

regulation development. Higher levels of social support are thus associated with 

faster glucocorticoid (Dickerson & Kemeny, 2004; Blair, 2010) and presumably 

catecholamine recovery from stress.  

Low socio-economic status (SES) is creating stressful conditions for 

children, by being disorganized and by depriving them from appropriate stimulation 

and support (Evans, 2004; McLoyd, 1998; Repetti, Taylor, & Seeman, 2002; Blair, 

2010). Stressful social and physical conditions at home, conducting to stress in 

parents and to low quality early caregiving, are most likely to be either a primary 
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source of stress for children or a mediator of environmental stressors (Blair, 2010). 

More prevalent in low income families are non-optimal attachment relationships 

with primary caregivers (de Haan, Gonnar, Tout, Hart, & Stansbury, 1998; Gunnar, 

Brodersen, Nachmias, Buss, & Rigatusso, 1996; Blair, 2010) and, in terms of 

parental involvement, maternal unavailability (Bugental, Martorell, & Barraza, 

2003; Haley & Stansbury, 2003; Blair, 2010), particularly stressful for infants and 

young children. Children exposed to more socio-demographic risk factors 

(cumulative risk) are highly likely to have poorer executive functions and self-

regulatory capacities. Cumulative risk can include: physical risk (crowded home, 

noise, prenatal substance exposure) and psychosocial risk (ethnic or racial minority, 

single-parent status, adolescent parent status, negative life events, parental 

depression, history of mental health of legal problems, violence and poor post-natal 

functioning).  

 

 

CONCLUSIONS  
 

In conclusion, as this literature review has outlined, the development of self-

regulatory abilities in early childhood (0-5 years) is an interplay between child 

temperamental traits and parental/environmental influences. The analysis of 

temperamental data has shown that both negative and positive reactive dimensions 

of temperament can interfere with and compromise early developing regulation. 

However, on the one hand, the relationship between these temperamental 

dimensions is far from being straightforward, and on the other hand, such data tell 

us little about how timing (e.g., progression from infancy to toddlerhood) may 

affect children’s self regulatory abilities either directly or through mediation effects, 

given different developmental tasks corresponding to different age periods. 

Regarding the relation between parenting and child self regulation, previous 

research provides evidence that parents’ characteristics likely influence the quality 

of their parenting, which in turn may impact children’s self-regulation, but we know 

little about the ―critical ingredients‖ of parental practices, as well as about the 

critical time-points at which a certain parental behavior might impact on child 

development. 

In summary, many of these complex interactions between child 

temperamental traits and parental influences are still not sufficiently understood, but 

what is clear so far, from this bidirectional influence, is that the development of the 

self-regulatory abilities is far more plastic than previously assumed. 
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