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Abstract: This paper presents an essay that uses an epigenetic approach to attain an inclusive and
in-depth understanding of the influence of family context and quality of parenting on children’s
psychological development. Based on the identification of a key developmental process in which
interactions are continuously internalised, the approach draws attention to the bidirectional and
systemic nature of intrafamily and parenting interactions and highlights the multiple factors that
influence them, which are linked to the developmental history of the species, the individual charac-
teristics of both the child and their parents, and contextual variables. In response to these internalised
interactions, the body activates epigenetic mechanisms, such as DNA methylation, which may affect
the phenotypic expression of the genome. Theoretical and methodological implications are discussed
in light of the current process of identifying the biological profiles underlying negative and posi-
tive parenting practices. Some insights are offered regarding the challenges and opportunities that
parents and policymakers should address in the 21st century in connection with the promotion of
positive parenting, taking into account the epigenetic processes triggered by adverse environments
for children and their families.

Keywords: parent–child interactions; parenting; early childhood development; epigenetics

1. Introduction

The main objective of this essay is to support the use of an epigenetic approach as
a means of gaining an inclusive and in-depth understanding of the influence of family
context and quality of parenting on children’s psychological development. New evidence
in the field of neuroscience suggests that one way of taking different influences on chil-
dren’s psychological development into account may be to conceptualise it as an epigenetic
process. Within this approach, factors that influence the quality and quantity of the family
interactions experienced by the subject, which in turn stem from individual child and
parental variables, as well as from contextual variables such as exposure to neurotoxins,
stress and poverty, may give rise to molecular processes around DNA which, while not
actually mutating its structure, nevertheless regulate the activity of the genome, config-
uring the human phenotype in a multitude of different ways (Nilsson et al. 2018). These
phenotypes may even be transmitted through inter- and/or transgenerational inheritance
(Yeshurun and Hannan 2019).

The main breakthrough of recent years is the identification of molecular factors and
processes around DNA that regulate genome activity independently from the DNA se-
quence (Nilsson et al. 2018). Of these molecular processes, DNA methylation is the one
that has been studied most; it consists of the addition of a molecule or methyl group near
or inside the gene promoter or in sites where gene transcription is initiated. Methylation
alters the regulatory regions of the genes, which in turn triggers their untimely activation or
deactivation, thereby giving rise to disorders and diseases (Yeshurun and Hannan 2019). As
Nilsson et al. (2018) pointed out, other epigenetic processes include histone modification,
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RNA noncoding and RNA methylation, the complex integration of epigenetic modifications
into gene disposition that results in what is called the epigenome.

Once the general foundations of the epigenetic approach are introduced, the key to
understanding the proposal made by this essay is to bear in mind that the interactions
occurring inside the family system are influenced by many different variables, including
parents’ and children’s individual variables, which will be discussed in Section 2, and
contextual variables, which will be discussed in Section 3. Given the extensive literature
published recently showing the links between family context, parenting and epigenetic
processes, Section 4 will be devoted to exploring the findings reported in that field. Finally,
in Section 5, the theoretical and methodological implications of the proposed epigenetic
approach will be discussed, paying special attention to opportunities and challenges for
parents and parenting science in the 21st century. Figure 1 provides a schematic outline of
the essay’s organisation, rationale and structure.
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2. Individual Parent and Child Variables That Contribute to Family
Bidirectional Interactions

The influence of family bidirectional interactions can be analysed within the framework
of the law of double formation of higher psychological processes (Vygostky 1962), which
posits that all higher psychological functions appear twice: first in the social field, at an
interpsychological level, and later at the intrapsychological individual level. Within this
approach, psychological development is viewed as the result of the internalised interactions
that make up every human being’s individual profile. It is important to highlight the fact
that these interactions may also be the consequence of self-regulation processes, which
are based on the exchange of information between different parts of the family system
and are characteristic of complex systems (Von Bertalanffy 1968; Minuchin 1988). The
systemic self-regulation process that takes place in the family context, which is obviously
bidirectional in nature, is illustrated, for example, by parents’ efforts to ensure exclusive
interaction moments with their firstborn child as a means of compensating for the jealous
behaviour that said child may exhibit in response to the birth of a new sibling.

The classic systemic approach has evolved towards a complex model of
understanding development, which was termed “development systems theory” by
Griffiths and Stotz (2018). These authors identify epigenetics and developmental dynamics
as key concepts for understanding development as a process of change that continues
throughout the life cycle, rather than as a mere set of interactions between influencing
variables. Guralnick (2011) sums up the dynamic developmental systems model by formu-
lating the existence of family patterns of interaction that foster children’s comprehensive
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development, and which in turn depend on the accommodations made within the family
system to adapt to the child’s developmental peculiarities and behaviours, thereby gen-
erating ongoing bidirectional interactions. In the following paragraphs, evidence linked
to variables that influence the interactive process outlined above will be explained. These
variables may be generic-anthropological in nature, i.e., characteristic of all members of the
species, or they may be specific to each individual and indicative of the diversity observed
among both children themselves and their parents or principal caregivers.

In relation to generic-anthropological variables, it is important to highlight the im-
maturity specific to the human species (sapiens-sapiens). As Bruner (1972) points out, it
is precisely upon the immaturity of newborn humans that the possibility for education
depends, since this immaturity results in a neurological plasticity open to the constant
establishment of new neural connections as a consequence of diverse experiences, learning
and interactions. One example of this is the conceptualisation of the types of attachment
described by the scientific literature (Bowlby 1962; Ainsworth 1979) as differential pheno-
typical outcomes resulting from different interactive processes, which eventually lead to
the crystallisation of secure, insecure or disorganised attachment types.

The idea outlined in the previous paragraph is compatible with a key approach in our
current understanding of psychological development, namely evolutionary developmental
psychology. Bjorklund (2018b) argues that our long period of immaturity, which he de-
scribes as the invention of childhood by the species sapiens sapiens, lies at the heart of those
cognitive skills considered to be exclusively human. Given the developmental importance
of this period of immaturity and plasticity, which is so characteristic of the human species,
it could be said that the genetic inheritance of each member of that species is exactly the op-
posite of genetic determinism, since it reflects their neurological openness to the influence
of contextual variables, which leave their mark on each individual’s epigenome through
the interaction internalisation process. Bjorklund (2018a) also points out the potential of the
epigenetic approach as a conceptual framework that brings together all our accumulated
knowledge about children’s psychological development.

Piaget’s genetic epistemology theory (Piaget 1976) also fits into the context of generic-
anthropological variables, due to the mechanism of adaptation through play and imitation.
Piaget (1976) viewed these two mechanisms—play and imitation—as a modus operandi spe-
cific to our species that influences children’s interactions with the surrounding environment
and is part of our genetic blueprint and highly sensitive to environmental influences. When
this author refers to “assimilation” as a component of the adaptive process, he suggests
that it is behaviourally represented through play, understood as a repetitive, reassuring
activity designed to consolidate cognitive and pleasure structures. “Accommodation” is
behaviourally represented through imitation, an activity that seeks to integrate new ideas
and is flexible by nature and vital for triggering developmental crises within the cognitive
structure. In relation to play, the clinical report published by the American Academy of
Pediatrics (Yogman et al. 2018) is worth mentioning, since it highlights the role of play
in cognitive development. With regard to imitation, research into its impact on cognitive
development continues to be a relevant field of study today (Heyes 2016).

A further level of analysis, which was mentioned earlier in the introduction to this
second section, refers to the influence of children’s individual characteristics on parenting
interactions. These influences enable us to understand why, when exposed to experiences
that may alter the source of development (such as poor parenting), some individuals
achieve normalised development while others develop maladaptive symptoms over time.
In this sense, Calkins et al. (2013) propose that responses to exposure to certain experiences
may be influenced by the human genotype. Children’s individual characteristics include
temperament, understood as an individual’s degree of reactivity (Rothbart et al. 2000); child
temperament is an individual characteristic that has a clear impact on parental reactions
to their children’s behaviour. In this sense, Armour et al. (2018) found that, during
early childhood, children’s irritability and fear were associated with parental coercion
(external control) and overprotection, respectively. The influence of temperament is also
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evident in a study by Xuan et al. (2018), who found that among children with a strong
temperament, characterised by high negative emotionality, parental stress was more likely
to have a negative effect on development. For their part, Joussemet et al. (2008) found
that having a reactive temperament and being a boy were two variables associated with a
greater use of physical aggression by parents, and Baker and Milligan (2016) also observed
gender differences in relation to parental treatment. In this second study, the authors
found that girls benefited from a greater time investment by parents in learning activities
such as reading. These findings support the idea that some characteristics, such as sex or
temperament, may act as filters that influence and moderate parenting practices during
the developmental process, and reveal the bidirectional nature of the influences working
within the family system.

In relation to the individual parental variables that may affect the quality of bidi-
rectional interactions, one factor to bear in mind is the possible epigenetic transmission
of parenting practices. Childhood experiences may cause disruptions in certain neural
circuits, which are later necessary during adulthood in order to enable the individual to
respond appropriately to their child’s signals. These experiences may therefore result in
modifications to the epigenome that may be transmitted to offspring (Feldman 2017). In
this sense, Lomanowska et al. (2017) highlight the fact that adverse experiences during
early childhood may alter the development of the executive functions required for the
self-regulation of parenting behaviour during adulthood.

Another study worth mentioning is that carried out by Riem et al. (2012), who used
functional magnetic resonance imaging to show that, in response to infant crying, adults
with insecure attachment representations had heightened amygdala activation, felt more
irritated and gripped a handgrip with more force than those with secure attachment
representations. The authors concluded that the hyperactivation of the amygdala may
explain why people with insecure attachment patterns experience feelings of aversion and
anger in response to infant crying, responding inconsistently to infant signals and failing to
engage in behaviours that would facilitate the establishment of secure attachment. This
same pattern of behaviour was also observed in the study by Martin et al. (2018), who
found that those who had experienced higher levels of maternal sensitivity during the first
three and a half years of life made fewer negative causal attributions about infant crying
three decades later, and exhibited greater right-cortex reactivity in response to the stimulus,
thereby permitting the activation of a response to infant distress. These findings seem
to suggest that the quality of interactions during early childhood may predict parenting
abilities during adulthood, a behavioural cycle that may repeat itself again in the following
generation (Feldman 2017; Kundakovic and Champagne 2015). In other words, parents’
sensitivity levels may depend on epigenetic changes that they inherited from their own
parents, contributing (for better or for worse) to the quality of care they provide to their
offspring (Lomanowska et al. 2017).

Parents’ mental health is also a variable that may influence parenting interactions and,
therefore, children’s wellbeing. Studies have shown that parents’ depressive symptoms,
stress and anxiety are associated with their offspring’s cognitive development level, inter-
nalising problems and behavioural problems during early childhood (Keyser et al. 2017;
Reupert and Maybery 2016). Similarly, during the teenage years, parents’ psychopathologi-
cal symptoms have also been linked to adolescents’ substance abuse (Burstein et al. 2012)
and low levels of social competence (Vallotton et al. 2016). In general terms, psychiatric
disorders may inhibit adult carers’ ability to respond appropriately to their children’s
signals and provide learning opportunities to foster healthy psychological development in
diverse fields.

3. Contextual Variables That Contribute to Family Context and Parenting Interactions

This section describes the two conceptual frameworks most widely accepted by the
scientific community in the field of developmental psychology for classifying contextual
variables. The first is Bronfenbrenner’s bioecological theory (Bronfenbrenner 2001), which
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posits that development occurs as a result of interactions between an active individual and
their most immediate context, called the microsystem. This process may also be affected
by the relationships established between this most immediate environment and broader
contexts, conceived as four interconnecting rings: the micro, meso, exo and macro sys-
tems. The family microsystem is the context in which parenting interactions take place
in a stable and sustained manner. During the early years of life, the brain is particularly
sensitive to these interactions, which may influence those brain circuits that enable cog-
nitive development, language, self-regulation and social competence (Nelson et al. 2019;
Lomanowska et al. 2017; Kundakovic and Champagne 2015).

Since children’s first experiences take place in the family environment, parenting com-
petence is a key variable in the sensitive periods that occur during diverse developmental
(cognitive, linguistic, emotional and social) processes (Zheng et al. 2018). Nevertheless,
bidirectional interactions may also occur in other microsystem contexts, such as at school
with one’s teacher and peer group. In this sense, the next ring is the mesosystem, which
refers to the relationship between two or more microsystems, such as the relationship
between the family and the school or the peer group. One example would be the type of
relationship that exists between parents and their child’s teacher. A high level of engage-
ment in this sense may result in fewer behavioural problems and better academic results
(Sheridan et al. 2019). The mesosystemic analysis of the family–school relationship is
essential, for example, in diagnosing and intervening in cases of school bullying
(Šmigelskas et al. 2018).

The third ring described in bioecological theory is the exosystem, defined as all
those contextual variables in which the individual does not actively participate. This
level includes variables that are not purely interactive in nature but affect the quality of
the parenting interactions to which the individual is exposed. When characterising the
exosystem, it is important to highlight the existence of variables that influence psychological
development through different pathways. For example, stress is a variable that may affect
development directly, such as in cases in which children are exposed to poverty, live with
a substance-abusing adult, have no responsible caregiver able to respond to their needs
and/or are witnesses to ongoing situations of violence (Shonkoff 2015). Furthermore, a
stressful situation experienced by a parent, whether it be in the family environment or in an
external context such as at work, may indirectly affect the quality of parenting interactions,
resulting in the use of coercive discipline, hostility, less sensitivity to the child’s signals
and/or less engagement in learning activities, among others.

While being qualitatively different, both of the situations described above nevertheless
generate epigenetic changes in the epigenome that in turn affect gene expression. This
situation may cause disruptions in the brain, affecting neurone structure, and consequently,
psychological development (Chen and Baram 2016). The exosystem ring may include
even more qualitatively different variables, such as those that directly affect development,
e.g., exposure to neurotoxic contaminants in the air, water or food (Gascon et al. 2017);
or others, such as parents’ education level or socioeconomic status, which while not
being strictly interactive in nature nevertheless affect the quality of relationships indirectly
(Meyrose et al. 2018).

The next ring in the bioecological approach is the macrosystem. This level encom-
passes those variables located within the institutional context in which the individual
lives, and includes culture, beliefs, values, religion and the political, social and educa-
tion systems. The macrosystem covers child protection policies and positive parenting
initiatives aimed at fostering conditions that could have a significant effect on the psycho-
logical development process. Some such measures include Recommendation 19 of the
Committee of Ministers of the Council of Europe (2006) to member states on policy to
support positive parenting, measures adopted at a local level to assess family contexts
and design prevention programmes focusing on positive parenting, work–life balance
measures, breastfeeding support plans, promoting the use of green spaces (which has been
linked to better mental health and cognitive development) and the control of environmen-
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tal pollutants, among others (Gascon et al. 2017). Thus, the model which understands
development as an epigenetic process complements Bronfenbrenner’s bioecological theory,
while at the same time proving consistent with reality, since it is an open model that aims to
recognise all those variables identified in the literature as having an influence on children’s
psychological development.

The second conceptual framework often used to classify the contextual variables in-
fluencing the interactions that contribute to the epigenetic process stems from the field of
behavioural genetics and is known as nonshared environments (Plomin 2014). Unlike the
opposite concept of shared environments, nonshared environments refer to all those exclu-
sive interactions that take place with each family member. One example of this exclusive
type of interaction is that provided by Jenkins et al. (2016), who propose the existence of
differential parenting, which stems from both parent effects and child effects and is defined
as the different treatment received by siblings within the same family system. The find-
ings reported in their study suggest that the creation of different spaces within the family
context may lead to clearly different development pathways. Discriminatory differential
treatment, based on favouritism and comparisons between siblings as a parenting resource,
is negatively associated with children’s wellbeing (Zheng et al. 2018). Moreover, siblings
who are subject to discriminatory differential treatment report a higher level of negativity
in the quality of their sibling relationships (Jenkins et al. 2016).

The concept of nonshared environments was consolidated by studies with identical
twins, which found that epigenetic influences in DNA structure can be attributed to the
different experiences to which each twin is exposed within the same family environment
(Plomin 2014). In a recent study involving 4718 twins aged between 7 and 12 years,
Zheng et al. (2018) identified six subgroups with different cognitive development patterns
(verbal and nonverbal intelligence). The authors found that the influence of nonshared
environments was particularly strong among those groups whose cognitive skills had been
observed to improve. These results are consistent with those of the longitudinal study
carried out by Franić et al. (2014) with a sample of 1748 twins aged between 5 and 18 years.
The authors observed that while the stability of cognitive abilities over time was mainly due
to genetic factors, nonshared environments were the main factor responsible for changes in
cognitive ability (both verbal and nonverbal).

4. Family Context and Parenting Interactions That Contribute to Epigenetic Processes

As it was highlighted in the introduction, epigenetic processes are critical to enabling
organisms to respond to their environment through changes in genome expression, and
constitute a key part of normal biology (Nilsson et al. 2018). Today, there is general ac-
ceptance of the concept of “behavioural epigenetics” (Bjorklund 2018b), which contains
a marked developmental element. The analysis carried out by Cirulli (2021) highlights
some interesting evidence that shows the contribution made by parenting to DNA methyla-
tion processes and complements the above-mentioned behavioural epigenetics approach.
So-called “harsh parenting” is a variable that has a strong influence on methylation pro-
cesses; as Bueno (2021) points out, adverse childhood environmental conditions, such
as those generated by harsh parenting, contribute to epigenetic modifications that may
affect cognitive and socioemotional development. These findings are also supported by
the work of Lewis et al. (2021), which highlights the influence of harsh parenting on DNA
methylation (an influence that is similar to that of other adverse early experiences, such
as abuse and neglect) and identifies the HPA diurnal function in NR3C1 gene methyla-
tion. It is also worth highlighting that, in the early stages of child development, factors
influencing the foetus during its intrauterine development are grouped under the concept
of “foetal programming”. The most widely studied negative (teratogenic) influences are
smoking, the consumption of alcohol and other drugs, stress and exposure to neurotoxins
(Gascon et al. 2017). The effects of these variables are manifested in epigenetic mechanisms,
which may result in low birth weight, delayed motor development and emotional and
behavioural problems during childhood, among others (Woodward et al. 2018).
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In relation to the postnatal period, interindividual differences in phenotypic expression
have mainly been studied in contexts of risk and adverse situations. In a recent study by
Ein-Dor et al. (2018), carried out with a sample of 109 adults, the authors found a positive
association between insecure-avoidant attachment and epigenetic modification in terms
of oxytocin (OXTR) and glucocorticoid (NR3C1) receptor-gene methylation. Oxytocin has
been associated with behaviours that foster the search for social contact as a buffering
resource in stressful situations (Smith and Wang 2014), while glucocorticoid is involved
in the functioning of the hypothalamic–pituitary–adrenal axis, which is also linked to the
stress-related threat response. Insecure attachment, conflict and trauma are perceived as a
constant threat during early or middle childhood. In such cases, the situation triggers the
prolonged activation of physiological stress responses, which in turn may alter the expres-
sion of the genome involved in diverse brain areas, ultimately affecting the development
process (Chen and Baram 2016). In the absence of a sensitive adult capable of blocking the
secretion of stress hormones, children are unable to recover their normal physiological state
and do not learn to distinguish between those situations which are truly threatening
and those which are not (Shonkoff 2015). Consequently, the system ends up failing,
becoming activated unnecessarily in response to minor events (Andaloussi et al. 2019;
Xuan et al. 2018).

Extant empirical evidence suggests that when stress is prolonged over time
during critical developmental periods, its impact on brain structure is greater
(Chen and Baram 2016). A good example of this is the research carried out by
Riem et al. (2019), which found that unresolved trauma or loss during childhood and
the existence of psychopathological indicators were all associated with reduced white
matter in the corpus callosum. The authors point out that white matter is necessary for the
correct transmission of information between neurons, and the corpus callosum is associated
with general measures of intelligence, problem-solving and information processing. A
large body of literature attests to the fact that the sustained secretion of cortisol, a hormone
that is released in response to stressful situations, may affect the quantity and quality of
the synaptic connections that take place in the prefrontal cortex—the hub of the executive
functions and necessary for any type of learning, as well as for attaining the appropriate
level of self-regulation in the cognitive, emotional and behavioural fields (see, for example,
Lomanowska et al. 2017; Kundakovic and Champagne 2015; Shonkoff 2015).

It is important to highlight the fact that epigenetic modifications are not only
the result of negative exposure to risk contexts; they are also affected by positive
exposure to all high-quality interactions that take place in a normal family context
(Jensen and Champagne 2012). All those stable interactions are translated into pos-
itive epigenetic mechanisms and serve as protective factors for healthy development
(Shonkoff 2015). In this regard, it is worth noting the work of Naumova et al. (2016), who
found that stable, high-quality mother–child interactions in nonrisk contexts, evaluated
through offspring’s perceptions at three different stages of the development process (mid-
dle childhood, early adolescence and late adolescence), resulted in epigenetic changes
that, during adulthood, were linked to individuals’ psychosocial adjustment. Similarly,
Kundakovic and Champagne (2015) observed that the quality of parent–child interactions
resulted in epigenetic changes in neurodevelopment that may eventually impact cognitive,
emotional and behavioural functioning, affecting stress response and self-regulation sys-
tems. The review by Provenzi et al. (2020) also supports the protective role of maternal
caregiving, as a key parenting interaction that is associated with variations in the DNA
methylation of genes influencing socioemotional development and buffering the epigenetic
processes linked to early adversity in children’s lives.

Other evidence that has emerged in epigenetic research is linked to changes
that may be passed on to offspring, affecting descendants’ physical and mental
health (Nilsson et al. 2018). Recent studies have found evidence that supports the
idea of a possible cross-generational transmission of parenting (Fujiwara et al. 2019;
Kundakovic and Champagne 2015). The results reported to date suggest that experi-
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ences that trigger epigenetic changes in the neurological system may also alter the genes of
certain receptors such as oxytocin, serotonin and cortisol, which in turn may lead to poor
parenting during adulthood (Fujiwara et al. 2019). For example, Mileva-Seitz et al. (2016)
found that parents with an oxytocin deficiency are less likely to seek affective gratifica-
tion with their children, thus giving rise to less sensitive interactions. This in turn affects
the development of these children, who in adulthood may repeat this sequence, thereby
disrupting subsequent generations also. In this sense, the work of Van Aswegen et al.
(2021) supports transgenerational covariance in the methylation levels of genes related to
maternal and offspring stress regulation.

One key question in relation to the possible transmission of good or poor parent-
ing is whether or not it is possible to inherit an epigenome that is particularly suscep-
tible to certain parental behaviours. Whatever the answer, it is important to bear in
mind that the quality of parenting interactions will also be modulated by a series of
family-context variables, such as parents’ education level, economic situation, social
support network, stress and the characteristics of the child themselves, among others
(Jensen and Champagne 2012). For example, living under stressful conditions may have a
more negative impact on those people with a certain degree of genetic susceptibility to the
disruption of neural systems (Andaloussi et al. 2019; Mileva-Seitz et al. 2016). Nevertheless,
other data suggest that thanks to the plasticity of the human brain, the consequences of
an adverse experience during early childhood may be mitigated by good-quality experi-
ences during later stages, which to a certain extent may compensate for earlier deficits
(Jensen and Champagne 2012).

The updated epigenetic approach proposed in this essay is based on the theory of
probabilistic epigenesis developed by Gottlieb (Johnston 2015), in which the term “proba-
bilistic” illustrates the multiple phenotypic possibilities that may result from combinations
of different variables. The concept of a psychological developmental phenotype has also
been explored in the work of Cox (2013) and Milbrath (2013). The literature review re-
vealed empirical evidence compatible with an epigenetic approach to fully describing the
contribution of family context and parenting interactions to our understanding of human
psychological development.

5. Conclusions
5.1. Parenting Science in the 21st Century: Theoretical and Methodological Implications

The first issue to resolve is whether the contents and reflections outlined in this es-
say truly support the proposal to use an epigenetic approach as a unifying theoretical
framework for gaining a deeper understanding of the influence of family context and
parenting on children’s psychological development. If epigenetics aims to explain changes
in development by taking genetic and contextual variables into account, then it is only
logical to establish the interactions between the two influences as the basic unit of analysis.
Moreover, once the object of analysis has been established, the next step would be to
view the process by which interactions are internalised (according to Vygotsky’s theory)
as an active mechanism. Since everyone is exposed to exclusive interactions in different
contexts throughout the course of their life, these interactions result in different individual
phenotypic expressions. As Beach et al. (2016) point out, research into epigenetics as a
mediator of the connections between family/community processes and a range of develop-
mental outcomes is still a growing field; however, it is also true, as indeed highlighted by
the above-mentioned authors, that the potential to develop important insights regarding
mechanisms linking modifiable environments to biological processes and long-term health
and developmental outcomes is already coming into view. There can be no doubt that
this poses an important challenge that parenting science will have to deal with over the
coming years.

While encompassing many different influences, traditional approaches such as bioe-
cological theory nevertheless have difficulty including, in a specific ring, variables with
very different qualitative significance, such as, for example, exposure of the embryo to
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neurotoxins and children’s exposure to destructive interparental conflict. The bioecological
approach also has trouble explaining phenomena such as, for instance, the intergenerational
transmission of parenting patterns. This transmission actually occurs and is fundamentally
epigenetic in nature, meaning that it occurs independently of individuals’ genetic makeup
and takes place at an ‘epi’ level, i.e., a level above that of genes (Unternaehrer et al. 2021).

One point in favour of using the epigenetic approach as a unifying and inclusive
framework for explaining the influences of family context and parenting on psychological
development is that it effortlessly encompasses the concept of nonshared environments as
a defining concept of all those specific interactions in an individual’s life that together help
explain the interindividual differences that are so characteristic of human beings, and which
are manifested in each person’s unique phenotypic profile. It is very important to highlight
that recognising the impact of nonshared environments on children’s development in no
way negates the simultaneous impact of so-called shared environments, which also interact
with the genetic blueprint throughout the development process. This is especially relevant
when it comes to understanding and identifying parenting practices that are common to
the entire family system and those that are specific to each brother or sister.

It is worth highlighting that the epigenetic approach proposed here is conceptually
flexible, meaning that it is a model that admits epigenetic changes beyond those strictly
linked to the main process of DNA methylation (Bjorklund 2018a). In this sense, two levels
of epigenetic processes can be established: that pertaining to DNA methylation or histone
modification processes, and that pertaining to changes in psychological development
inferred through observation or behavioural assessment. One relevant example would be
that which was previously given in this essay about types of attachment, for which we have
both empirical evidence based on observation and certain indications of neurohormone
correlates, such as high levels of cortisol in children with disorganised attachment. Another
example would be the study by Ein-Dor et al. (2018), which demonstrates the relationship
between insecure-avoidant attachment and the methylation of oxytocin and glucocorticoid
receptor genes. Nevertheless, further research is required to replicate these findings, and
the epigenetic profile of each attachment pattern described in the literature needs to be
explored, along with those of psychopathological disorders and, in general, other conditions
that may affect health outcomes.

The next relevant conclusion that can be drawn in relation to our proposal is that par-
enting science in the 21st century is certain to face some serious methodological challenges.
The epigenetic approach requires research designs that take into account the coinfluence
of many different factors on the dependent variables being studied in each case, and this
in turn requires analysis procedures capable of measuring the bidirectional processes de-
scribed above, as well as the differential influence of different independent variables on
specific dependent variables. One example would be the multiple-regression analyses
provided by structural-equation modelling. The study of parenting is currently a highly in-
terdisciplinary field, and it is now more necessary than ever to establish a common working
framework and research map that renders experimental ‘micro’ studies compatible with
cohort studies seeking to analyse the influence of many different variables simultaneously.
At the same time, it is worth highlighting the fact that the epigenetic approach allows
researchers to study psychological development at the intraindividual level, searching for
diverse phenotypic pathways, as well as at the interindividual level, comparing sample
groups belonging to different backgrounds. A common approach is vital if we are not to
lose sight of the complexity of the process under study.

5.2. Challenges and Opportunities for Parents and Policymakers in the 21st Century

Probably the most important conclusion drawn by this essay is that the proposed
approach has enormous potential in the field of applied science and family and parenting
policies. In this regard, it is worth highlighting several of the challenges and opportunities
for parents and policymakers that can be derived from this work. Firstly, the flexibility and
openness to context of the epigenetic model opens the doors to multiple preventive and/or



Soc. Sci. 2022, 11, 113 10 of 13

therapeutic interventions in the social, educational and health fields. A complex under-
standing of parenting influences on developmental processes will enable more finely tuned
interventions, based on the identification of general development laws. This is especially
important when it comes to preventing the cycle of intergenerational transmission of poor
parenting and early adversity, as Lomanowska et al. (2017) point out. This approach will
also enable the design of customised parenting interventions based on each individual’s
unique epigenetic process.

Secondly, the analysis of the literature provided in this essay highlights the importance
of paying attention to findings linked to the neurohormonal background of parenting.
This is a relevant topic, since the science of parenting is making progress in building a
biological profile of good and bad parenting consisting of biomarkers such as methylation
indicators and hormonal correlates. This profile may prove very useful for screening the
quality of family interactions in large family samples. Screening should be accompanied
by an exhaustive assessment of the quality of family contexts, which would provide
empirical support for the design of family policies adapted to the needs and deficiencies
of different communities. As much as quality of family context assessment is essential to
properly weight contextual influences, in no case can this approach be understood as a
biological determinism.

A third relevant issue that emerges from the literature review is linked to the negative
impact of toxic stress, both as an inhibitor of family interactive quality and as a trigger of
epigenetic processes linked to cortisol segregation. Coping with stress is one of the great
challenges faced by parents today, as seen especially during the COVID-19 pandemic that
has affected all of humanity. Finally, family policymakers and parents themselves share the
challenge of preserving the quality of parenting even in the most adverse situations, such as
those faced by vulnerable families living, for example, in refugee camps or in situations of
poverty and violence. A good example of an attempt to rise to this challenge is the UNICEF
Care for the Children programme (Lucas et al. 2018), which combines psychoeducational
parenting interventions with care and nutrition-focused ones. In the 21st century, mothers
and fathers should have the opportunity to be adequately empowered to cope with family
stress in a positive way, and to provide adequate cognitive and socioemotional scaffolding
that promotes healthy child and adolescent psychological development.

In sum, following the latest international recommendations for the development of
parenting policies, the 21st century should be the century of family-oriented policies that
include universal services for the preventive evaluation of the quality of family contexts,
community promotion, so-called social parenting and healthy psychological development.
As Perks and Cluver (2020) state, the time is right for the widespread administration of a
parenting vaccine through the implementation of positive parenting programmes.
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Franić, Sanja, Conor V. Dolan, Catherina E. M. Van Beijsterveldt, Hilleke E. Hulshoff Pol, Meike Bartels, and Dorret I. Boomsma. 2014.

Genetic and Environmental Stability of Intelligence in Childhood and Adolescence. Twin Research and Human Genetics 17: 151–63.
[CrossRef]

Fujiwara, Takeo, Omri Weisman, Manami Ochi, Kokoro Shirai, Kenji Matsumoto, Emiko Noguchi, and Ruth Feldman. 2019. Genetic
and Peripheral Markers of the Oxytocin System and Parental Care Jointly Support the Cross-Generational Transmission of
Bonding across Three Generations. Psychoneuroendocrinology 102: 172–81. [CrossRef]

Gascon, Mireia, Mònica Guxens, Martine Vrijheid, Maties Torrent, Jesús Ibarluzea, Eduardo Fano, Sabrina Llop, Ferran Ballester,
Mariana F. Fernández, Adonina Tardón, and et al. 2017. The INMA—INfancia y Medio Ambiente—(Environment and Childhood)
Project: More than 10 Years Contributing to Environmental and Neuropsychological Research. International Journal of Hygiene and
Environmental Health 220: 647–58. [CrossRef]

Griffiths, Paul, and Karola Stotz. 2018. Developmental Systems Theory as a Process Theory. In Everything Flows: Towards a Processual
Philosophy of Biology. Edited by Daniel J. Nicholson and John Dupre. Oxford and New York: Oxford University, pp. 225–45.

Guralnick, Michael J. 2011. Why Early Intervention Works. A Systems Perspective. Infants & Young Children 24: 6–28. [CrossRef]
Heyes, Cecilia. 2016. Who Knows? Metacognitive Social Learning Strategies. Trends in Cognitive Sciences 20: 204–13. [CrossRef]
Jenkins, J., Patrick McGowan, and Ariel Knafo-Noam. 2016. Parent-Offspring Transaction: Mechanisms and the Value of within Family

Designs. Hormones and Behavior 77: 53–61. [CrossRef]
Jensen, Catherine L., and Frances A. Champagne. 2012. Epigenetic and Neurodevelopmental Perspectives on Variation in Parenting

Behavior. Parenting: Science and Practice 12: 202–11. [CrossRef] [PubMed]

http://doi.org/10.1037/0003-066X.34.10.932
http://doi.org/10.1016/j.ijdevneu.2018.11.007
http://doi.org/10.1002/icd.2062
http://doi.org/10.1086/688899
http://doi.org/10.1017/S0954579416000882
http://doi.org/10.1159/000481747
http://doi.org/10.1111/cdev.13020
http://doi.org/10.1037/h0033144
https://solportal.ibe-unesco.org/articles/epigenetics-and-learning-how-the-environment-shapes-gene-expression-and-the-possible-consequences-for-learning-and-behaviour/
https://solportal.ibe-unesco.org/articles/epigenetics-and-learning-how-the-environment-shapes-gene-expression-and-the-possible-consequences-for-learning-and-behaviour/
http://doi.org/10.1007/s10578-012-0288-z
http://doi.org/10.1017/S0954579413000680
http://doi.org/10.1038/npp.2015.181
http://www.ncbi.nlm.nih.gov/pubmed/26105143
http://doi.org/10.1016/b978-0-12-819262-7.00009-x
http://www.coe.int/t/dg3/youthfamily
http://doi.org/10.1016/j.newideapsych.2012.07.001
http://doi.org/10.1080/14616734.2018.1446451
http://doi.org/10.1016/j.tics.2016.11.007
http://doi.org/10.1017/thg.2014.26
http://doi.org/10.1016/j.psyneuen.2018.12.004
http://doi.org/10.1016/j.ijheh.2017.02.008
http://doi.org/10.1097/IYC.0b013e3182002cfe
http://doi.org/10.1016/j.tics.2015.12.007
http://doi.org/10.1016/j.yhbeh.2015.06.018
http://doi.org/10.1080/15295192.2012.683358
http://www.ncbi.nlm.nih.gov/pubmed/23162380


Soc. Sci. 2022, 11, 113 12 of 13

Johnston, Timothy D. 2015. Gilbert Gottlieb and the Biopsychosocial Perspective on Developmental Issues. In Handbook of Infant
Biopsychosocial Development. Edited by Susan D. Calkins. New York: The Guilford Press, pp. 11–21.

Joussemet, Mireille, Frank Vitaro, Edward D. Barker, Sylvana Côté, Mark Zoccolillo, Daniel S. Nagin, and Richard E. Tremblay. 2008.
Controlling Parenting and Physical Aggression during Elementary School. Child Development 79: 411–25. [CrossRef] [PubMed]

Keyser, Daniel, Haksoon Ahn, and Jay Unick. 2017. Predictors of Behavioral Problems in Young Children 3 to 9 Years Old: The Role of
Maternal and Child Factors. Children and Youth Services Review 82: 149–55. [CrossRef]

Kundakovic, Marija, and Frances A. Champagne. 2015. Early-Life Experience, Epigenetics, and the Developing Brain.
Neuropsychopharmacology 40: 141–53. [CrossRef] [PubMed]

Lewis, Candace R., Reagan S. Breitenstein, Adrienne Henderson, Hayley A. Sowards, Ignazio S. Piras, Matthew J. Huentelman,
Leah D. Doane, and Kathryn Lemery-Chalfant. 2021. Harsh Parenting Predicts Novel HPA Receptor Gene Methylation and
NR3C1 Methylation Predicts Cortisol Daily Slope in Middle Childhood. Cellular and Molecular Neurobiology 41: 783–93. [CrossRef]
[PubMed]

Lomanowska, Anna M., Michel Boivin, Clyde Hertzman, and Alison S. Fleming. 2017. Parenting Begets Parenting: A Neurobiological
Perspective on Early Adversity and the Transmission of Parenting Styles across Generations. Neuroscience 342: 120–39. [CrossRef]

Lucas, Jane E., Linda M. Richter, and Bernadette Daelmans. 2018. Care for Child Development: An intervention in support of
responsive caregiving and early child development. Child: Care, Health and Development 44: 41–49. [CrossRef]

Martin, Jodi, Jacob E. Anderson, Ashley M. Groh, Theodore E. A. Waters, Ethan Young, William F. Johnson, Jessica L. Shankman,
Jami Eller, Cory Fleck, Ryan D. Steele, and et al. 2018. Maternal Sensitivity during the First 31/2 Years of Life Predicts
Electrophysiological Responding to and Cognitive Appraisals of Infant Crying at Midlife. Developmental Psychology 54: 1917–27.
[CrossRef]

Meyrose, Ann Katrin, Fionna Klasen, Christiane Otto, Gabriela Gniewosz, Thomas Lampert, and Ulrike Ravens-Sieberer. 2018. Benefits
of Maternal Education for Mental Health Trajectories across Childhood and Adolescence. Social Science and Medicine 202: 170–78.
[CrossRef]

Milbrath, Constance. 2013. Socio-Cultural Selection and the Sculpting of the Human Genome: Cultures’ Directional Forces on Evolution
and Development. New Ideas in Psychology 31: 390–406. [CrossRef]

Mileva-Seitz, Viara R., Marian J. Bakermans-Kranenburg, and Marinus H. van IJzendoorn. 2016. Genetic Mechanisms of Parenting.
Hormones and Behavior 77: 211–23. [CrossRef] [PubMed]

Minuchin, Salvador. 1988. Familias y Terapia Familiar (Families and Family Therapy). Barcelona: Gedisa.
Naumova, Oksana Yu., Sascha Hein, Matthew Suderman, Baptiste Barbot, Maria Lee, Adam Raefski, Pavel V. Dobrynin, Pamela J.

Brown, Moshe Szyf, Suniya S. Luthar, and et al. 2016. Epigenetic Patterns Modulate the Connection between Developmental
Dynamics of Parenting and Offspring Psychosocial Adjustment. Child Development 87: 98–110. [CrossRef] [PubMed]

Nelson, Charles A., Charles H. Zeanah, and Nathan A. Fox. 2019. How Early Experience Shapes Human Development: The Case of
Psychosocial Deprivation. Neural Plasticity 2019: 1676285. [CrossRef] [PubMed]

Nilsson, Eric E., Ingrid Sadler-Riggleman, and Michael K. Skinner. 2018. Environmentally Induced Epigenetic Transgenerational
Inheritance of Disease. Environmental Epigenetics 4: dvy016. [CrossRef]

Perks, Benjamin, and Lucie D. Cluver. 2020. The parenting ‘vaccine’. Nature Human Behaviour 4: 985–85. [CrossRef]
Piaget, Jean. 1976. Piaget’s Theory. In Piaget and His School. Heidelberg and Berlin: Springer, pp. 11–23.
Plomin, Robert. 2014. Genotype-Environment Correlation in the Era of DNA. Behavior Genetics 44: 629–38. [CrossRef]
Provenzi, Livio, Maddalena Brambilla, Giunia Scotto di Minico, Rosario Montirosso, and Renato Borgatti. 2020. Maternal Caregiving

and DNA Methylation in Human Infants and Children: Systematic Review. Genes, Brain and Behavior 19: e12616. [CrossRef]
Reupert, Andrea, and Darryl Maybery. 2016. What Do We Know about Families Where Parents Have a Mental Illness? A Systematic

Review. Child & Youth Services 37: 98–111. [CrossRef]
Riem, Madelon M. E., Marian J. Bakermans-Kranenburg, Marinus H. van IJzendoorn, Dorothée Out, and Serge A. R. B. Rombouts.

2012. Attachment in the Brain: Adult Attachment Representations Predict Amygdala and Behavioral Responses to Infant Crying.
Attachment and Human Development 14: 533–51. [CrossRef]

Riem, Madelon M. E., Marie-José van Hoof, Amy S. Garrett, Serge A. R. B. Rombouts, Nic J. A. van der Wee, Marinus H. van IJzendoorn,
and Robert R. J. M. Vermeiren. 2019. General Psychopathology Factor and Unresolved-Disorganized Attachment Uniquely
Correlated to White Matter Integrity Using Diffusion Tensor Imaging. Behavioural Brain Research 359: 1–8. [CrossRef]

Rothbart, Mary K., Stephan A. Ahadi, and David E. Evans. 2000. Temperament and Personality: Origins and Outcomes. Journal of
Personality and Social Psychology 78: 122–35. [CrossRef] [PubMed]

Sheridan, Susan M., Tyler E. Smith, Elizabeth Moorman Kim, S. Natasha Beretvas, and Sunyoung Park. 2019. A Meta-Analysis of
Family-School Interventions and Children’s Social-Emotional Functioning: Moderators and Components of Efficacy. Review of
Educational Research 89: 296–332. [CrossRef]

Shonkoff, Jack P. 2015. The Neurobiology of Early Childhood Development and the Foundation of a Sustainable Society. In Investing
Against Evidence. Edited by P. T. Mmantsetsa Marope and Yoshie Kaga. Paris: UNESCO, pp. 55–72.

Šmigelskas, Kastytis, Tomas Vaičiūnas, Justė Lukoševičiūtė, Marta Malinowska-Cieślik, Marina Melkumova, Eva Movsesyan, and
Apolinaras Zaborskis. 2018. Sufficient Social Support as a Possible Preventive Factor against Fighting and Bullying in School
Children. International Journal of Environmental Research and Public Health 15: 870. [CrossRef] [PubMed]

http://doi.org/10.1111/j.1467-8624.2007.01133.x
http://www.ncbi.nlm.nih.gov/pubmed/18366431
http://doi.org/10.1016/j.childyouth.2017.09.018
http://doi.org/10.1038/npp.2014.140
http://www.ncbi.nlm.nih.gov/pubmed/24917200
http://doi.org/10.1007/s10571-020-00885-4
http://www.ncbi.nlm.nih.gov/pubmed/32472381
http://doi.org/10.1016/j.neuroscience.2015.09.029
http://doi.org/10.1111/cch.12544
http://doi.org/10.1037/dev0000579
http://doi.org/10.1016/j.socscimed.2018.02.026
http://doi.org/10.1016/j.newideapsych.2012.07.005
http://doi.org/10.1016/j.yhbeh.2015.06.003
http://www.ncbi.nlm.nih.gov/pubmed/26112881
http://doi.org/10.1111/cdev.12485
http://www.ncbi.nlm.nih.gov/pubmed/26822446
http://doi.org/10.1155/2019/1676285
http://www.ncbi.nlm.nih.gov/pubmed/30774652
http://doi.org/10.1093/eep/dvy016
http://doi.org/10.1038/s41562-020-0932-8
http://doi.org/10.1007/s10519-014-9673-7
http://doi.org/10.1111/gbb.12616
http://doi.org/10.1080/0145935X.2016.1104037
http://doi.org/10.1080/14616734.2012.727252
http://doi.org/10.1016/j.bbr.2018.10.014
http://doi.org/10.1037/0022-3514.78.1.122
http://www.ncbi.nlm.nih.gov/pubmed/10653510
http://doi.org/10.3102/0034654318825437
http://doi.org/10.3390/ijerph15050870
http://www.ncbi.nlm.nih.gov/pubmed/29701720


Soc. Sci. 2022, 11, 113 13 of 13

Smith, Adam S., and Zuoxin Wang. 2014. Hypothalamic Oxytocin Mediates Social Buffering of the Stress Response. Biological Psychiatry
76: 281–88. [CrossRef] [PubMed]

Unternaehrer, Eva, Maria Meier, Andrée-Anne Bouvette-Turcot, and Shantala A. Hari Dass. 2021. Long-Term Epigenetic Effects of
Parental Caregiving. In Developmental Human Behavioral Epigenetics. In Developmental Human Behavioral Epigenetics. Edited by
Livio Provenzi and Rosario Montirosso. Cambridge: Academic Press, pp. 105–17. [CrossRef]

Vallotton, Claire, Tamesha Harewood, Laura Froyen, Holly Brophy-herb, and Catherine Ayoub. 2016. Early Childhood Research
Quarterly Child Behavior Problems: Mothers’ and Fathers’ Mental Health Matters Today and Tomorrow. Early Childhood Research
Quarterly 37: 81–93. [CrossRef]

Van Aswegen, Tanya, Guy Bosmans, Luc Goossens, Karla Van Leeuwen, Stephan Claes, Wim Van Den Noortgate, and Benjamin
L. Hankin. 2021. Epigenetics in Families: Covariance between Mother and Child Methylation Patterns. Brain Sciences 11: 190.
[CrossRef]

Von Bertalanffy, Ludwig. 1968. General System Theory. New York: George Braziller.
Vygostky, Lev Semiónovich. 1962. Thought and Language. Cambridge: The MLT Press.
Woodward, Lianne J., Christopher C. McPherson, and Joseph J. Volpe. 2018. Passive Addiction and Teratogenic Effects. In Volpe’s

Neurology of the Newborn. Edited by Joseph J. Volpe, Terrie E. Inder, Basil Darras, Linda S. De Vries, Adre du Plessis, Jeffrey Neil
and Jeffrey M. Perlman. Philadephia: Elsevier, pp. 1149–89. [CrossRef]

Xuan, Xin, Fumei Chen, Chunyong Yuan, Xinghui Zhang, Yuhan Luo, Ye Xue, and Yun Wang. 2018. The Relationship between Parental
Conflict and Preschool Children’s Behavior Problems: A Moderated Mediation Model of Parenting Stress and Child Emotionality.
Children and Youth Services Review 95: 209–16. [CrossRef]

Yeshurun, Shlomo, and Anthony J. Hannan. 2019. Transgenerational Epigenetic Influences of Paternal Environmental Exposures on
Brain Function and Predisposition to Psychiatric Disorders. Molecular Psychiatry 24: 536–48. [CrossRef]

Yogman, Michael, Andrew Garner, Jeffrey Hutchinson, Kathy Hirsh-Pasek, Roberta M. Golinkoff, and Committee on Psychosocial
Aspects of Child and Family Health. 2018. The Power of Play: A Pediatric Role in Enhancing Development in Young Children.
Pediatrics 142: e20182058. [CrossRef]

Zheng, Yao, Frühling Rijsdijk, and Rosalind Arden. 2018. Differential Environmental Influences on the Development of Cognitive
Abilities during Childhood. Intelligence 66: 72–78. [CrossRef]

http://doi.org/10.1016/j.biopsych.2013.09.017
http://www.ncbi.nlm.nih.gov/pubmed/24183103
http://doi.org/10.1016/B978-0-12-819262-7.00006-4
http://doi.org/10.1016/j.ecresq.2016.02.006
http://doi.org/10.3390/brainsci11020190
http://doi.org/10.1016/C2010-0-68825-0
http://doi.org/10.1016/j.childyouth.2018.10.021
http://doi.org/10.1038/s41380-018-0039-z
http://doi.org/10.1542/peds.2018-2058
http://doi.org/10.1016/j.intell.2017.11.005

	Introduction 
	Individual Parent and Child Variables That Contribute to Family Bidirectional Interactions 
	Contextual Variables That Contribute to Family Context and Parenting Interactions 
	Family Context and Parenting Interactions That Contribute to Epigenetic Processes 
	Conclusions 
	Parenting Science in the 21st Century: Theoretical and Methodological Implications 
	Challenges and Opportunities for Parents and Policymakers in the 21st Century 

	References

