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Preface

In scientific scholarship, knowledge is constructed as a social enterprise, in rela-
tionships between the scholar and others (Nelkin & Lindee 2004). This is what
makes scholarship fun and engaging (even though it may not always feel that way)
and makes human inquiry unique when compared to every other type of knowledge
system in the universe. To say that scientific scholarship is socially constructed is
not to say that science is not real—it most certainly is real in the sense that our
knowledge of the mechanisms and processes of all that surrounds us depends
completely on our collective abilities to see, hear, feel, and touch that which we aim
to understand. But ultimately, our understanding emerges from social action. We
observe, explain, debate, reason, defend, debunk, and/or rationalize our under-
standing of the world with each other. We socially negotiate the “truth” by agreeing
with each other, anchoring our agreements to sets of standards that work well for
delimited periods of time and space. But occasionally assumptions get challenged,
standards fall, and intellectual revolutions ensue. This is the fun part.

The story of this scholarly edited book is a case in point. The seed for this book
was planted in the late winter of 2005, when we first met. Kirby had come to
Virginia Tech for a faculty interview in developmental science. At that time, his
work was focused on applying statistical modeling approaches to partitioning
variance into “pockets” of genetic, shared environmental, and non-shared envi-
ronmental influences on individual difference attributes—and, whether these effects
were additive or interactive. Robin’s empirical work was centered on infants’
perception of aspects of adult communicative action that lead to successful lan-
guage learning. But her teaching was often focused on issues and controversies
within the domains of genetic and epigenetic contributions to developmental out-
comes (largely due to the influence of Gilbert Gottlieb, Timothy Johnston, and
Robert Lickliter during her graduate training). On the surface, it was unlikely that
Kirby and Robin were headed into any social negotiations of their science!

Like all academic job interviews, Kirby’s itinerary was packed with meetings
and the job talk was stressful. However, his memory of dinner with Robin and their
department chair is clear as a bell. While he consumed sea scallops and a very dry
martini, Robin confessed that she had reservations about his statistical interactionist
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method and view of genes and environments as separable and quantifiable;
nonetheless, she would be a willing and true colleague who would engage him in
debate and inquiry. She could not have known it at the time, but that was precisely
the kind of “look in the eye and hand in the hand” that Kirby was looking for in a
new collaboration and friendship. We were on our way to social negotiation of
science after all.

In the true spirit of collaborative scholarship, we eventually co-taught an inte-
grated graduate/undergraduate seminar on “genetics and epigenetics in develop-
ment.” Each week, we would meet with a group of 10 graduate students for an hour,
then 2 hours with an additional 40 undergraduate seniors (overlapping with the
graduate students), and a final hour with just the undergraduates. Throughout this
time, we worked collectively and intensively to understand important readings
concerning gene and non-gene processes that affect developmental outcomes and
trajectories (with the graduate students serving as mentors to the undergraduates).

This “seminar-fest” was exhausting but also exhilarating. It made us realize how
hungry we were, and our students were, for this different kind of discourse. The
seed had been planted years before, and the seminar watered it well. Still, it took us
five more years before we converged on the idea to co-edit this book. (Development
is hard, and it takes time.) The opportunity arose to bring together voices of a broad
range of scientists who could speak to our emerging collaborative perspective on
stress, parenting, intergenerational transmission, and developmental systems. With
excitement and considerable anxiety, we forged ahead with our invitations to
authors and were simply astonished by how receptive our colleagues were to the
ideas for the book. We purposefully approached scholars who not only examine
various aspects of parenting stress as it relates to developmental processes, but do
so from a dynamic, organic, and multidirectional perspective. The end product is a
book that fully embodies the perspective to which we are committed, and that we
feel is the most likely to generate fruitful discussions and inspire future thinking
about this very complex web of relationships. We are grateful to these authors for
capturing our enthusiasm and bringing it to each page of their contributions.

Amherst, USA Kirby Deater-Deckard
Blacksburg, USA Robin Panneton
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Chapter 1
Unearthing the Developmental
and Intergenerational Dynamics of Stress
in Parent and Child Functioning

Kirby Deater-Deckard and Robin Panneton

No doubt, life is stressful. In this modern time, we associate our stress with work
commitments, financial obligations, relationship tensions, and meeting biological
needs, to name but a few of its sources. Most of all young- and middle-aged adult
humans are in positions to somehow manage and/or balance their levels of stress
emanating from these sources on a daily basis. For many of these same individuals,
an additional and potent source of stress enters their lives when they become
parents. Stress associated with parenting reflects “a set of processes that lead to
aversive psychological and physiological reactions arising from attempts to adapt to
the demands of parenthood” (Deater-Deckard, 2004, p. 6). Parenting stress is not
the exception—it is the rule. Being responsible for the care and well-being (both
psychologically and physically) of infants, toddlers, children, adolescents, and/or
young adults is challenging, and at times, overwhelming. Furthermore, it arises not
only from more extreme acute and chronic stressors that are unique to the parenting
role, but is part and parcel of the ongoing experience of daily stressors over which
we have only limited control (Crnic, Gaze, & Hoffman, 2005).

So what is “stress” and is it always toxic? For important reasons, stress is best
defined as a “state of mind” involving both the brains and bodies of those expe-
riencing adverse, negative, and/or threatening conditions (McEwen et al., 2012).
Whether or not any given event is “stressful” depends critically on the perceiver of
the event, their history with respect to the event, their current state of psychological
and physiological well-being, and their intentions, goals, and aspirations. Often,
short-term stress promotes plasticity and resilience (e.g., physical exercise and its
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benefits for immunoprotection; Dhabhar, 2014). Periodic exposure to stressors
operates by keeping us “tuned up,” so that our bodies and minds are able to respond
nimbly and effectively (most of the time) when stressors are acute—and maintain
resources for prolonged periods of time if stressors are chronic (e.g., coping;
Compas, 1987; Holahan, Moos, & Schaefer, 2006).

Thus, keys to healthy development of individuals in general and parent–child
relationships in particular include a certain degree of plasticity or flexibility in stress
processes, along with some exposure to acute and occasional chronic stressors.
However, longer-term chronic stress is a major contributor to disease, impairment,
and psychological risk (e.g., allostasis; Lupien et al., 2006; but see also Ellis & Del
Giudice, 2014). The scientific evidence is clear with respect to pervasive deleterious
effects of chronic stress on developing systems of the body over the entire lifespan
(Danese & McEwen, 2012).

One of the most powerful sources of broad deleterious allostatic effects is
poverty and its covarying factors such as ethnicity and social capital (Evans, 2004;
Kawachi, 1999). These sources carry with them a host of other covarying factors,
ranging from family and neighborhood structures and processes, to security of
income, food, and shelter. Their effects accumulate, and over time create changes in
individual’s bodies and minds, as well as in their social relationships. In the longer
run, it becomes more and more difficult to repair damage to cells and selves (Evans,
Li, & Whipple, 2013). However, the very same stress reactivity and self-regulation
process, even within chronically stressful environments, is the very same “natural
experiment” that evolution may be using to produce novel and highly adaptive
phenotypes (Blair & Raver, 2012). Stress is probably one of the crucibles in which
evolutionarily conserved adaptations are forged.

As mentioned in the preface, as editors of this volume we were specifically keen
to invite perspectives that would clearly flesh out the complex, bidirectional, and
multifaceted nature of parental stress and its effect on children’s developmental
trajectories that begin at conception, and for some processes even prior to that.
Beginning with the parent prior to becoming a parent, the individual’s stress reac-
tivity and regulation already has potential influence on the future child’s own stress
reactivity and regulation, via epigenetic modifications of DNA—in ova and sperm
cells, and prenatally for the child’s own somatic and germ cells. These epigenetic
modifications also can occur postnatally, as a result of the child’s exposure to a
distressed and harsh parenting environment. As the postnatal relationship unfolds,
the parent’s and child’s own stress reactivity and regulation influence parent and
child behavior directly. Furthermore, each partner in the dyad—the parent and the
child—and her or his own stress reactivity and regulation—is influenced by the
partner’s behavior that serves to socialize reactivity and regulation while also
serving as a stressor itself. Finally, these developmental and interpersonal processes
can be altered by transient and temporally stable contextual factors, such as poverty,
cultural beliefs and practices, social statuses, and physical environments.

Thus, acquisition and execution of adaptive responses to stress develops
throughout our lifetimes and extends to the next generation. This includes aspects
of our experiences prenatally, during infancy and childhood, during our
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adolescence, as young adults, and the effects we have on the next generation as we
become parents ourselves (Archer & Kostrezewa, 2013; Radley, Morilak, Viau, &
Campeau, 2015). Accordingly, we have organized the volume into three major
sections: Part I (Chaps. 2–5) explores important sources of parenting stress,
including sociocultural factors, such as poverty, ethnicity, gender, and parenting
ideology, and child characteristics, such as temperament and disability. Part II
(Chaps. 6–10) focuses on the consequences of parenting stress for children’s
neurological, physiological, cognitive, affective, and behavioral development as
well as their own parenting behavior. Part III (Chaps. 11–12) examines pathways to
managing parenting stress via parental self-regulation of social cognition and
emotions. As readers will realize over the course of the three sections of the book,
the intergenerational transmission of stress reactivity and self-regulated coping
involves biological and psychosocial processes, within and between the parent and
child in each family, but also within and between adjacent and lagged generations in
families, groups of families, and even broader communities of people (e.g., cultural
practices and beliefs, Boyd & Richerson, 1988; self-regulation, Bridgett, Burt,
Edwards, & Deater-Deckard, 2015; depression, Goodman & Gotlib, 1999).

Part I: Common Sources of Parenting Stress

Adaptive functioning in the face of stressors requires capacities to accurately per-
ceive stressors and behave in ways that effectively reduce and or eliminate stress
before it registers negative effects on health and well-being. Although the stress
process is dynamic, there are a number of sources of stress common to most parents
who are exposed to them. The first section of the volume brings to the forefront
current theory and compiled empirical evidence regarding some of the most
powerful and common of these sources. These factors include, but are not limited
to, poverty and restriction or lack of access to socioeconomic resources, social
contexts surrounding the parents such as race-ethnicity, marital status, gender and
sexuality, welfare-state regime, embodied psychological tendencies represented in
temperament and personality, and the extra demands placed on caregivers of
children with special developmental and health needs.

The sociocultural and physical environment in which the parent and child are
embedded sets the stage for many aspects of the stress and coping parents will
experience—and the effects of stress on the child’s development. At the time of
publication of the current volume, the USA and most other developed economies in
the world were still experiencing the aftermath of a deep global economic recession
spanning 2007–2010. This downturn was part of a much longer, ongoing trend of
underemployment, flat wages and growing economic inequality—processes that
disproportionately affect ethnic minority families and children living in poverty
(Bell & Blanchflower, 2011; Shapiro, Meschede, & Osoro, 2013). Cassells and
Evans (Chap. 2) consider the effects of both actual and perceived lack of access on
to basic necessities for poor parents. These authors systematically examine several
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of the most powerful factors that account for the effects of poverty and minority
status on parenting function (e.g., neighborhood features, household composition or
structure, and family members’ chronic depression) via the family stress model. At
its core, this model makes clear the reciprocal and negative effects of poverty on
parenting as mothers and fathers face expanding failure in meeting the basic needs
of their children. Cassells and Evans also address many current challenges to the
health and well-being of families, such as the plight of parents who have emigrated
due to geopolitical or economic forces and the stressors that arise from that
experience. In keeping with a theme that is covered by Nomaguchi and Milkie in
Chap. 3, Cassells and Evans also discuss how poverty appears to differentially
manifest in parental stress depending on racial and ethnic context and contingencies
(e.g., the relationship between parenting stress and parenting behavior appears to
differ between low-income Black and Hispanic mothers). They conclude with
specific recommendations for how researchers and policy makers can reconsider the
contexts of poverty in ways that more accurately reflect the daily lives and expe-
riences of children and parents.

Nomaguchi and Milkie (Chap. 3) turn a sociological lens on parenting stress and
its effects, with an emphasis on social structures, statuses, and culture (e.g.,
socioeconomic status and social class, race, ethnicity, gender). Some of these
factors are stable over time and contribute in powerful ways to shaping parenting
stress within families and among groups of families in similar socioecological
niches. Other factors are emergent, forcing modern-day parents to reorganize and
adapt to stress in new and productive ways (e.g., increases in mothers’ participation
in the labor force; increased incarceration rates among modern parents).
Importantly, this chapter also addresses the associations between parenting strain
and racial/ethnic disparities, not only emanating from socioeconomic challenge, but
also from differences in cultural ideology and structural resources that carry across
generations. Nomaguchi and Milkie also emphasize the sources of family and
individual resilience that are supported by the broader extra-familial context. Their
chapter serves to remind us that prevention and intervention efforts that do not
address the causes and consequences of parenting stress at the community and
regional level are less likely to have sustaining effects on the next generation of
parents growing up in that community.

Another important source of parenting stress arises from relatively stable indi-
vidual differences in parents’ and children’s temperament-based emotions and
behaviors that pertain to stress reactivity and regulation. McQuillan and Bates
(Chap. 4) present theory and empirical evidence for internal state influences on
parenting stress, bringing to the fore the novel yet growing emphasis in the liter-
ature on parents’ and children’s sleep problems and their connections with tem-
perament. Although the responsibilities of childrearing convey some of the stress
that is unique to the parenting role, the experience of coping with the stresses of
parenthood is made all the more challenging with children who are high in negative
emotionality and lack self-regulation (e.g., increased feelings of parental incom-
petence and lack of control). McQuillan and Bates present evidence that these
hard-to-manage behaviors in children impact parenting stress and harsh reactive
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parenting, which only serves to elicit and reinforce these challenging behavioral and
emotional problems in the child. This dyadic stress process is further enhanced
when one or both partners experience chronic sleep problems, with sleep depri-
vation itself influenced by other factors within and beyond the immediate family
context. At a more conceptual level, this emphasis on the dyadic nature of stress
management (and dysfunction) between parents and children supports a critique of
the family stress model by Cassells and Evans (Chap. 2); they call for a revision to
the model to include a more child-as-active force in the research on stress and
parenting dynamics. McQuillan and Bates’ chapter contributes to this revision by
emphasizing a “coercive” family stress model, bringing to light the importance of
considering temperament in both parent and child, the importance of considering
chaos in the home, and the importance of the cognitive skills of both parents and
children in emotion regulation and cognitive functioning.

Another manifestation of the bidirectional, dynamic interplay between parents,
parenting, and stress is made exceptionally clear when considering the various
challenges of caring for a child with an intellectual or developmental disability
(IDD). Neece and Chan (Chap. 5) highlight the experience of parenting a child with
IDD and summarize evidence that the impact of the child’s functioning and health
on parenting stress varies widely. Consistent with McQuillan and Bates’ discussion
on temperament in typically developing children (Chap. 4), Neece and Chan note
that it is the child’s level of behavioral and emotional problems that most consis-
tently and strongly predicts the levels of parenting stress in families raising a child
with an IDD. The literature on IDD and parenting stress also provides evidence that
chronic parenting stress in the face of these challenging child behaviors serves to
increase harsh reactive parenting which further exacerbates child and behavioral
problems. Like the previous chapters, Neece and Chan emphasize the importance of
developing interventions for families that address parent and child stress and
coping, given the dyadic transactional nature of the family stress process (which
also dovetails nicely with (Chap. 12) by Havighurst and Kehoe on remediation
strategies).

Part II: Consequences of Parenting Stress for Children

The goal of the prior section was to highlight common sources of parenting stress,
and for these chapters to serve as models for future review and theory chapters and
papers that can highlight other common sources not captured in the current volume
(e.g., work–family role conflict, parental mental and physical health problems).
Though common, these and other exogenous factors and forces can push typical
parenting stress and coping processes into the realm of chronic stress and failure of
coping. If not mitigated, this chronic stressful state becomes instantiated in par-
enting and child developmental trajectories that are maladaptive. Parenting stress
transpires within parent–child dyads, but there is a need to focus specifically on the
consequences of chronic parenting stress on the developing child. The chapters in
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this section of the book examine prenatal and postnatal maternal stress and its
effects on child health and functioning via neurobiological and socialization
mechanisms.

The bulk of the extant literature explicitly or implicitly implies that the effects of
parenting stress on children begin in infancy. However, parenting stress exists
before birth—as does its effects on fetal neurobehavioral organization. The largest
body of human research evidence is from prospective and retrospective longitudinal
studies across the birth of the child. These show that the largest and most consistent
predictors of postnatal maternal and paternal depression, anxiety, and stress are
their own symptoms during the pregnancy (O’Hara & Swain, 1996; Paulson &
Bazemore, 2010). Neuenschwander and Oberlander (Chap. 6) describe mounting
evidence from human prenatal studies that certain fetal adaptations that increase
vigilance to the environment or response to stress could be maladaptive in one
context but adaptive in another; thus, prenatal exposure to maternal stress can shape
developmental outcomes for better and worse. Neuenschwander and Oberlander
detail studies that emphasize how the prenatal environment plays a crucial role in
subsequent (i.e., postnatal) neurocognitive regulation of stress reactivity. For those
pregnant women who experience high levels of acute or chronic stressors, and those
who have sustained depressive or anxious symptoms during pregnancy, the
mother’s bodily stress response exposes the fetus to high levels of hormones that
can fundamentally alter the developing child’s own stress response system.
Neuenschwander and Oberlander focus on the particular example of women’s
antidepressant use during pregnancy and its potential lasting effects (via epigenetic
modifications) on infants’ serotonin regulation—a neurotransmitter that is critical to
adaptive regulation of reactions to stressors. They emphasize that this entire system
of prenatal stress exposure and its lasting effects have evolved to increase the
flexibility and adaptability of the child’s developing homeostatic self-regulation—a
system that instead yields maladaptive outcomes when the prenatal exposures to
stress hormones or serotonin disruptors are too extreme.

The epigenetic pathways to consider are many and varied. Much of the research
to date has examined selective site methylation that alters gene expression by
silencing genes or causing other changes in a complex system of neurotransmitters.
Mulder, Rijlaarsdam, and Van IJzendoorn (Chap. 7) offer a comprehensive review
of parental stress effects on children’s development via these kinds of epigenetic
changes. Findings are complex, and results are mixed, in these early and exciting
days of longitudinal epigenetic research with humans. As the authors point out,
ultimately our field will need to complete more definitive human and animal studies
that explicitly test the mediating effects of epigenetic changes pre- and postnatally
that bridge early acute and chronic parental stress exposure in the infant and its
lasting effects on the growing child’s neurobiological, cognitive, affective, and
behavioral functioning. The research that needs to be done will challenge many
current methods used in molecular biology and developmental science. The future
work also will require changes in prevailing theories of what genes and phenotypes
are and how they work, within a constantly evolving landscape of organisms,
environments, and their ongoing transactional cascades (Pigliucci, 2007).
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As hotly debated as contemporary theory may be regarding the status of evo-
lutionary explanations for developmental processes, there is by comparison
something akin to consensus (if not real consensus) that the frontal and prefrontal
cortex is one of the most recently evolved regions of the brain. Furthermore, the
growth and change in neocortex in evolutionary time may have brought with it the
emergence of inhibitory cognitive processes that served to dampen reactive
responses to the environment, while also providing novel skills involving theory of
mind and planning that coevolved in humans and perhaps other higher primates
(Dunbar, 2003).

One domain of these phylogenetically recent neural functions and cognitive
capacities is executive function (EF). In their chapter, Finegood and Blair (Chap. 8)
focus on stress and its effects on the developing system of EFs in childhood that
serve self-regulation of thought, emotion, and behavior. EFs are complex, effortful
cognitive capacities that develop rapidly over early childhood. It is during this same
period of development that early exposure to chronic parenting stress is likely to
instantiate lasting alterations to neurobiological and psychosocial factors that
contribute to deficits in executive functions development. Finegood and Blair
review the emerging empirical evidence and theories on the role of early social
relationships with parents and other caregivers, with emphasis on the deleterious
effects of poverty on children’s executive function that are mediated by harsher and
more reactive parenting behavior that is most prevalent in impoverished contexts.
This chapter calls our attention to the importance of applying intervention experi-
ments to refine our understanding of caregiving processes that can mitigate the
deleterious consequences of chronic poverty on parents and children alike.

Continuing on the theme of caregiving as the postnatal mediator of parenting
stress effects on children, Leitzke and Pollack (Chap. 9) focus specifically on
parenting that is chronic and extreme in its harshness, unpredictability, or negli-
gence. Child maltreatment comprises a variety of caregiving behaviors spanning
physical and psychosocial forms of severe punishment to chronic neglect. The
etiology of maltreatment is complex, but elevated parenting stress and insufficient
coping play crucial roles. Leitzke and Pollack provide an overview of the growing
literature on some of the ways in which parenting stress and maltreating behaviors
perturb the child’s developing systems of cognitive, social-emotional, and physical
functioning. Consistent with several of the prior chapters’ authors, they emphasize
that the effects of maltreatment operate via alterations to children’s learned
behaviors, cognitions, emotions, and neurobiological systems. As these develop-
mental processes become more clearly articulated, the hope is that our field will
develop and refine prevention and intervention tools that effectively reduce the risk
of maltreatment and mitigate its effects when it occurs.

Ontogenetic development and transgenerational transmission of parenting stress
also operates “under the skin,” and is codified at multiple levels of dynamic psy-
chobiological function. Epigenetic and other prenatal and early postnatal environ-
mental influences on gene expression have effects on the next generation through
prenatal biological transmission at and after fertilization, and via that child’s own
caregiving behavior once she has reached sexual maturity and becomes a parent.
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Mileva-Seitz and Fleming (Chap. 10) highlight foundational animal studies, as well
as more recent studies with humans, that indicate that the wide variation seen
between individuals in their stress reactivity and self-regulation is transmitted to the
next generation. Capitalizing on the wealth of studies using the female rodent as a
model for mothering dynamics, Mileva-Seitz and Fleming unpack many critical
factors that influence complex interactions between chronic and acute stressors at
key points in prenatal and postnatal development, as well as genomic and early
postnatal caregiving differences. What becomes clear is that parental abuse, neglect,
and/or deprivation not only have serious consequences for the health and well-being
of immediate offspring, but on that of subsequent generations as well. Through
these intergenerational processes, parenting stress is functionally “inherited” by
subsequent generations in terms of increased probabilities that parenting stress will
manifest in their own lives. This kind of inheritance is not purely through “simple”
socialization and/or genetic transmission, but through complex interactions that
produce lasting changes in neurological structures and functions that influence
parenting behavior. Importantly, this chapter also deals with important neurobio-
logical and neurophysiological factors that seem to increase resilience and buffer
individuals from otherwise dire negative outcomes of negative parenting (see also
Chap. 7 by Mulder, Rijlaarsdam, and Van IJzendoorn).

Part III: Pathways to Managing Parental Stress

Parenting stress is ubiquitous, but effective management of that stress and its effects
on parenting and children’s functioning is not. Some of the variability in parenting
stress arises from individual differences in parents’ self-regulation of thoughts,
emotions, and behaviors in the face of acute and chronic stressors. For most parents
most of the time, managing the stressors arising from the parenting role is a
manageable challenge most of the time. However, sometimes the stress process
overwhelms parents—and for a sub-group of parents, difficulties with stress reac-
tivity and self-regulation chronically constrain effective management of stress. The
book ends with an emphasis on stress management and self-regulation, because of
their importance for prevention and intervention efforts that seek to create lasting
change in parenting environments and children’s developmental outcomes.

Crnic and Ross (Chap. 11) tackle the complex transactional associations
between stress and self-relevant social cognitions, with particular emphasis on
self-efficacy in the parenting role. Parenting is hard but rewarding work, and yet, it
is sometimes even harder and less rewarding than anticipated. Crnic and Ross make
the case for why and how the parent’s own sense of competence and effectiveness
as a caregiver and socializer can become deflected or impaired in the face of chronic
parenting stress—and, how lower self-efficacy can itself increase exposure to par-
enting stress. Furthermore, an individual’s own thoughts and feelings around par-
enting self-efficacy intersect with the parenting partner’s self-efficacy as part of a
broader family system. These coparenting social cognitive processes may differ
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systematically by parent’s gender. Crnic and Ross integrate these ideas into a
conceptual model that emphasizes parenting stress and its effects as part of a system
that changes as the child develops and parenting demands and stressors evolve in
the family’s lifespan.

Bringing us full circle to where the volume began on transgenerational mech-
anisms, Havighurst and Kehoe (Chap. 12) examine emotion regulation and its role
in emotion socialization, with implications for the next generation’s own emotion
and stress regulation. As complex social beings, humans have evolved embodied
affective states (e.g., anger, fear) and motivational stances (e.g., to approach a
potential reward or withdraw from a potential risk). Affect and motivation enhance
survival and well-being through children’s social worlds by enhancing communi-
cation and social bonding with caregivers and other members of their social worlds.
However, these very same emotions and motives tend to occur as reactive responses
to the environment and need to be regulated in order to provide appropriate and
timely responses to the environment. Havighurst and Kehoe emphasize the
instrumental role that parents play in the socialization of children’s regulation and
expression of emotion—and how normative emotion socialization processes can be
impeded or even become deleterious in their effects, for parents who are chronically
stressed and struggle to regulate their own emotions and behaviors. Their chapter
also is unique to the volume, in its presentation of a specific example of the
development and testing of a parenting intervention, Tuning into Kids, as a
potentially fruitful approach to enhancing parents’ own emotion regulation and
psychological well-being in ways that reduce stress and enhance parental emotion
socialization of children.

Parenting Stress and Children’s Development

In sum, our hope is that the current collection of chapters will convey to readers that
stress is a process that is continuous throughout development, and that it operates
within each of us and between us in our social relationships including the parent–
child dyad. Our bodies and social systems have evolved to respond rapidly to avoid
potential dangers that threaten and approach opportunities that enhance the
well-being of our children and ourselves (Elliot, 2006; Taylor, 2006). With regard
to the processes “under our skin,” scientists have focused primarily on the auto-
nomic nervous system with its sympathetic and parasympathetic branches, and the
more recently evolved neocortex brain regions that regulate reactivity (Harrell, Hall,
& Taliaferro, 2003; Thayer & Lane, 2009). But “under the skin” is also “outside the
skin”—the space between the faces and voices of caregivers and children. The
evolution of these neurophysiological systems for reactivity and self-regulation has
coevolved with changes in social and family groups and social communicative
behavior (Porges, 2011). The development of these embodied internal and social
external processes occurs in tandem for better or worse, wherein each can
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compensate for damage or limitations in the other, as seen in the literature on
resilience in the face of severe chronic stressors (Cicchetti & Rogosch, 2009).

In the spirit of the dynamic systems’ approach that runs throughout the excellent
contributions to this volume, we end our introduction with another hope. We hope
that the science that is represented in these chapters will challenge and inspire
current and future investigators of human development and family sciences to
continually evaluate the rigor of our methods, interpretations of data, and the
processes we use to make inferences and translate those conclusions into practice.
All fields of science continue to adopt the newest technologies that improve the
precision of measurement of their phenomena of interest. In doing so, scientists find
themselves confronting new levels of complexity of the systems they study and
their need to recruit diverse research teams to describe and explain them (Ledford,
2015). Most who study families, and who develop and deliver prevention and
intervention tools to improve their lives, will not become biological scientists or
anthropologists—but increasingly, they will read work from a broader range of
disciplines in order to wisely consume the science of parenting stress and children’s
development. The current collection of chapters demonstrates that this is not only
feasible, but that it sharpens the eye and the mind of inquiry. There could be no
more important subject for such efforts than the development of healthy and happy
families—past, current, and future.
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Part I
Common Sources of Parenting Stress



Chapter 2
Ethnic Variation in Poverty
and Parenting Stress

Rochelle C. Cassells and Gary W. Evans

Introduction

Poverty, misery or want is a phantom with a thousand faces that vents its fury primarily
among the majority of people who live in what is referred to as the Third World and
among the pockets of poor people living on the fringes of the large industrialized cities…
(Santiago Barquín, 2001, p. 127)

Given poverty rates in the USA, and that 33% of the nation’s poor are children
(Jiang, Ekono, & Skinner, 2015), poor families are hardly on the fringes. Santiago
Barquín’s words speak to the indiscriminate nature of poverty—it does not dif-
ferentiate between color or creed when venting its fury. Living in poverty affects
not only the individual, but also every domain associated with the individual’s life.
An important question that has received limited research attention is how poverty
affects parenting stress. We extend this question by including racial and ethnic
minority groups who are disproportionately affected by poverty in the USA.
Together, our chapter focuses on poverty and parenting stress in families from
varied racial and ethnic backgrounds. Our discussion begins with a review of the
Family Stress Model (FSM) of economic disadvantage, which is the main frame-
work used for understanding the relationship between poverty and parenting
behaviors. The bulk of the chapter is situated in the poverty and parenting literature,
paying special attention to factors salient to racial and ethnic families, such as the
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neighborhood environment. We also broaden our discussion to include families that
sustain livelihoods across borders, and highlight the economic pressures that tra-
verse national lines to exert themselves upon migrant parents. In doing so, a
neglected group is incorporated into the literature on parenting stress.

The Family Stress Model (FSM)

The FSM (Conger & Conger, 2008; Conger & Donnellan, 2007) guides research on
the relationship between poverty and parenting. The basic tenets of the FSM are
covered adeptly in several review articles (Conger & Conger, 2008; Conger &
Donnellan 2007; Conger, Conger, & Martin, 2011; McLoyd, Mistry, & Hardaway,
2014) and so will only be described briefly here. The FSM suggests that economic
hardship creates economic pressure, or stress, which alters parenting behaviors.
Economic hardship consists of such factors as low family income, high debt to asset
ratio, and adverse financial events. These economic conditions change parents’
financial resources and ability to maintain their households. The result is an increase
in parents’ psychological distress that is positively associated with family conflict
and harsh, insensitive parenting practices. Although parenting stress is not explicitly
stated in the FSM, parenting stress is clearly implicated in the process. Consider for
a moment the financial resources needed to manage a household. On the one hand,
adequate financial resources provide parents with the ability to care for their chil-
dren, whereas lack of, or limited, financial resources creates economic pressure that
stresses parents.

The United States Federal Poverty Threshold guideline for a family of four in
2015 was $24,250 (Burwell, 2015). Families with annual incomes less than 100%
of the poverty guideline (i.e., less than $24,250) are considered poor. Families with
annual incomes between 100 and 200% of the poverty line (i.e., between $24,250
and approximately $48,258) are vulnerable to difficulties associated with economic
strain and are often considered “near poor” (Huston & Bentley, 2010). The per-
centage of children in poverty doubles when the inclusion criterion is extended to
include near-poor families. In 2013, 15.8 million (22%) children lived in poverty
and 31.8 million (44%) lived in low-income households (Jiang et al., 2015).
Parenting stress occurs when parenting demands are greater than the resources
available to contend with them (Deater-Deckard, 2004). The imbalance between
parenting demands and available resources may arouse feelings of insecurity for
parents and challenge their identity as successful parents. The bidirectional relation
between parenting stress and parental efficacy, and specifically the evidence linking
parenting stress to lower parental self-efficacy, is explored by Crnic & Ross in
Chap. 11 of this volume. However, the context of poverty produces its own par-
enting stress that challenges parental self-efficacy.

Poverty is a powerful driver of parenting stress because it widens the demand–
resource gap by diminishing the pool of financial resources while the demands
remain relatively stable, that is to say they do not diminish accordingly. Having to
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prioritize rent over medical insurance, or not having money for children’s school
trips, may build feelings of worthlessness. Mistry, Lowe, Benner, and Chien (2008)
showed that parents are not only stressed by their inability to meet basic needs, but
also stressed by their shortcomings in providing additional or “extra” needs (e.g.,
holiday presents). The authors elucidate a critical psychological difference between
“making ends meet and meeting expectations,” suggesting parents appraise suc-
cessful parenting in ways that transcend the focus on providing basic resources.

Poverty rates vary significantly across racial and ethnic groups with some groups
facing greater disadvantage than others. In the USA, 65% of Black children and
63% of Hispanic children live in low-income households, while only 31% of White
and Asian children are from low-income households, (Jiang et al., 2015). Given the
variation in poverty levels across racial and ethnic families, it is important to know
whether poverty is expressed similarly across racial and ethnic groups, or whether
there are differences among them that create distinctions in parenting outcomes.

The strength of the FSM lies in its ability to position economic strain in such a
way that, conceivably, even families above the poverty line may experience eco-
nomic strain. Yet, it clearly demonstrates the susceptibility of poor parents to
economic pressure, or, for our purposes, parenting stress. There is also variation in
parenting and child outcomes within low-income families. The FSM provides a
parsimonious explanation for this heterogeneity by highlighting potential
stress-buffering resources that may help some low-income families circumvent the
deleterious effects of poverty.

What must also be noted is that throughout this chapter we review studies that
show the effect of poverty on parenting behavior and parenting stress. Recall that
parenting behaviors are part of the FSM, while parenting stress is only implicated.
Economic resources impact parenting behaviors, and parenting stress is affected by
parenting behavior (Abidin, 1992). Therefore, although they are separate constructs,
parenting stress and parenting behaviors are indeed related; a greater number of
parental stressors challenge parenting behavior (see Crnic & Ross, Chap. 11).

Extending the Family Stress Model

The FSM was developed in the context of poor, rural, White families (Conger &
Donnellan, 2007). More needs to be known about the appropriateness of the model
for other racial and ethnic groups. Recent scholarship has moved toward this end.
Some have found success with European American, African American, and
Spanish-speaking Hispanic parents, but not with Asian or English-speaking
Hispanic parents (Iruka, LaForett, & Odom, 2012). Others have demonstrated the
model’s international applicability with a sample of Finnish parents (Solantaus,
Leinonen, & Punamäki, 2004), parents from Hong Kong (Lam, 2011), and Chinese
parents (Sun, Li, Zhang, Bao, & Wang, 2015). The model has been successfully
replicated with African American parents from rural towns and small cities (Conger
et al., 2002). The only noteworthy discrepancy relevant here is that depressive
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mood, which was higher in the African American population of parents, did not
directly lead to low-nurturing or uninvolved parenting as was the case for European
American parents.

Even though aspects of FSM were generally replicated among Mexican
American parents, some important deviations were found (Parke et al., 2004). In
Parke et al.’s sample, income was a weaker predictor of economic pressure for
Mexican parents compared to European American parents, and Mexican American
children were more greatly impacted by parental conflict than European American
children. Another study was able to replicate the model in a sample of Chinese
parents (Benner & Kim, 2010), but there were considerable differences between
foreign-born and native parents, and between mothers and fathers. Foreign-born
Chinese mothers reported greater economic pressure and higher depressive symp-
toms than their native counterparts. In the context of economic pressures, Chinese
fathers were warmer and more nurturing, whereas mothers were more hostile and
utilized coercive parenting practices.

Importantly, such findings highlight the role of culture in altering the FSM’s
theoretical constructs. Extending scholarship on poverty and parenting stress to
racial and ethnic minority groups will be beneficial because previously overlooked
factors in the relationship between poverty and family stress may be illuminated.
For example, how are the mechanisms different in multi-caregiver or
multi-generational households? A recent study by Landers-Potts et al. (2015) rep-
resents an effort to fulfill this gap. They examined the FSM in an African American
sample with primary and secondary caregivers. Previous replications of the FSM
with African American parents consisted of caregivers who were mostly romanti-
cally involved (Conger et al., 2002), which ignores the diversity in parenting
arrangements that can vary greatly, especially when we begin to consider ethnic
variability cross culturally, both domestically and internationally. Landers-Potts
et al. (2015) showed that the impact of economic pressure on parenting behavior
was stronger when caregiver conflict was high. When caregiver conflict was low,
the effect was not significant. Such findings highlight the influence of family
conflict and demonstrate that family conflict extends beyond typical inter-partner
accounts. The authors also found that the effects of economic pressure were sus-
tained over time. What would further advance these findings is information on
whether the interaction changes across caregiver types (e.g., romantic partners
versus extended kin) and also whether cultural background moderates such vari-
ability in parenting arrangements on children.

Another extension of the FSM is the repositioning of children. As it stands,
children are given passive treatment within the FSM; they are acted on rather than
actors themselves. However, in some families, particularly racial and ethnic minority
families, children serve as secondary caregivers, and some even contribute to family
income (Falicov, 2001; Orellana, 2001; Song, 1997). Pooling labor and resources are
key household economic strategies for immigrant families. Moreover, considering
multi-generational immigrant households, the second generation and beyond often
act as bridges between first-generation immigrants and their adopted community.
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Orellana (2001) showed that Hispanic immigrant children see themselves as
caretakers for younger siblings and helpers around the house. When parents have to
work longer hours, children take on additional responsibilities that not only affect
their own outcomes, but also change their role in the family. Additionally, in her
seminal study with Chinese owners of takeaway businesses in Britain, Song (1997)
showed that children provide considerable help to the family business. In these
families, there is an understanding that family members should help out as part of
the “family work contract,” which incites a desire and obligation to help among
children. Another duty children perform is serving as language mediators for par-
ents who are not proficient in English. This requires that children are heavily
involved in business meetings and assist parents with day-to-day activities, which
can foster dependence between parents and children. These kinds of familial
arrangements position children, who may experience difficulties navigating their
roles, at the center of family dynamics. Together, these studies show a need for
children’s role in the family to be reconceptualized.

Moving beyond a passive role for children would lead to their inclusion in family
conflict and their relation to parenting stress (see also Finegood & Blair, Chap. 8).
One noteworthy study incorporated adolescent evaluations of family economic
circumstances into the FSM (Delgado, Killoren, & Updegraff, 2013). In a sample of
Mexican American families, mother and father ratings of economic hardship sig-
nificantly predicted adolescents’ ratings of the same two years later. Adolescents’
perceived economic hardship was negatively associated with parental warmth and
positively associated with parental conflict. These findings illustrate that children are
keenly aware of their family’s economic situation. However, one shortcoming of this
innovative study is that adolescents’ perception of family’s economic situation and
parental warmth was related only to their own adjustment, and not to the model’s
other constituent parts. A worthwhile line of inquiry concerns the relation between
children’s knowledge of economic hardship and parenting stress.

These articles represent initial efforts to utilize more diverse samples in studies
with the FSM and also embody an attempt to extend the FSM in ways that are more
culturally appropriate for the diversity of family configurations. More work is
needed on culturally specific factors that may alter the relationship between poverty
and family stress. In the forthcoming section, we review the extant literature on
poverty and parenting with specific attention given to studies with diverse samples
in order to tease apart some of these factors.

Parenting in the Context of Poverty Across Racial
and Ethnic Families

Race and ethnicity are predictors of income status, particularly for African
American and Hispanic families (Gershoff, Aber, Raver, & Lennon, 2007).
Research shows that Caucasian mothers fare better economically than other racial
and ethnic groups; they have twice the income, are more likely to be homeowners
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and credit cardholders, and possess other financial assets (Nam, Wikoff, &
Sherraden, 2013). Even though Caucasian mothers tend to achieve higher levels of
education, African American mothers have the same, or higher, rates of employ-
ment. On the other hand, Hispanic mothers are least likely to be employed and
achieve the least amount of education (Gershoff et al., 2007; Raver, Gershoff, &
Aber, 2007). Based on these differences, how do minority groups compare to their
White counterparts in regard to poverty and parenting stress?

One study found that although economic resources contribute to differences in
parenting stress between White, Black, and Hispanic mothers, noneconomic factors
were also a significant source of variance. For example, much of the 41% difference
in parenting stress between Caucasian and African American mothers owes to high
depression scores among Black mothers. If depression scores were equivalent, the
difference in parenting stress would decrease by 19%. Similarly, nativity status
accounted for a significant portion of the 63% difference in parenting stress between
Hispanic and Caucasian mothers. If the number of native born among Hispanics
were the same as Whites, then 30% of the difference in parenting stress would
disappear (Nam et al., 2013).

In a diverse sample, researchers found that economic hardship, such as difficulty
in paying bills and cutbacks in material spending, was significantly associated with
parenting stress for mothers and fathers (Williams, Cheadle, & Goosby, 2015).
Another study examined several models that linked family income and material
hardship to child cognitive skills and socio-emotional competence through parent
investment, stress, and behavior (Raver et al., 2007). Best-fitting models for three
racial groups were compared, with high similarity found. For White, Black, and
Hispanic families, higher family income corresponded to greater parental invest-
ment and less material hardship. Material hardship is characterized by food inse-
curity, inadequate medical care, residential instability, and financial problems. For
each group, material hardship predicted elevated parent stress and lower parent
investment.

Nonetheless, there were some notable differences among the three groups. First,
higher material hardship was more strongly associated with higher parenting stress
for Black families. Second, high parent stress was more strongly related to cold
parenting for Black and Hispanic parents. Additionally, there were model-specific
pathway differences. For example, family income was associated with parent stress
only for White parents and was positively associated with positive parenting
behaviors only for Black families. Material hardship was positively related to
positive parenting behaviors for Black parents, negatively related to positive par-
enting behaviors for White parents, and had no impact on the parenting behaviors of
Hispanic parents. Hispanic families showed some divergence from their Black and
White counterparts. That neither family income nor material hardship impacted
positive parenting behaviors for Hispanic parents suggests that economic factors
may not always impact parenting behaviors for these families. Further research is
necessary to unpack why this may be the case.

On the other hand, socioeconomic variables do impact parenting stress among
Hispanic families. One recent study teased apart the structural and cultural factors
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contributing to parenting stress among US-born and foreign-born mothers of var-
ious ethnic origins (Nomaguchi & House, 2013; see also Nomaguchi & Milkie,
Chap. 3). When controlling for structural characteristics (income, employment, and
education) among foreign-born Hispanic mothers, structural factors accounted for
nearly 100% of their maternal parenting stress; income and English language
proficiency emerged as chief sources of maternal parenting stress. Parenting stress
decreased by 32.6% for US-born Black mothers after structural factors were taken
into account; single mother status and income were the most significant factors
affecting maternal parenting stress for this group. Maternal parenting stress among
foreign-born Asian mothers decreased by 24.1% when accounting for structural
factors. Similar to foreign-born Hispanic mothers, income and English were sig-
nificant determinants.

From these findings, there appears to be heterogeneity among the specific factors
contributing to parenting stress for each racial and ethnic group. For example,
Hispanic parents are affected more by structural economic factors than White and
Black parents. For Black families, a number of noneconomic factors (like depres-
sion) affect parenting stress, and these factors are the missing mechanisms inter-
ceding between economic hardship and parenting stress. In the following section,
we concentrate on specific dimensions of poverty to further assess differences in
parenting stress across racial–ethnic groups.

Dimensions of Poverty and Parental Stress

When we talk about poverty, it is tempting to think only in terms of income levels.
An additional value of the FSM is that it articulates the various kinds of economic
hardships that influence parenting—not only income levels (Conger & Conger,
2008; Conger & Donnellan, 2007; Conger et al., 2011). In fact, low-income status
is not always sufficient in creating parenting stress. In some cases, income has little
to no effect on parenting stress (Gershoff et al., 2007; Gonzales et al., 2011; Nam
et al., 2013; Zhang, Eamon, & Zhan, 2015). For instance, Gershoff et al. (2007)
found that income captured only 3% of the variance in parenting stress, whereas
35% was accounted for by material hardship.

One reason for this difference in explanatory power is the argument that eco-
nomic pressure carries a psychological dimension that absolute income level does
not necessarily capture. That is, it may be the perception of economic hardship as
well as feelings of relative deprivation or social comparison that drives the rela-
tionship between poverty and parenting stress. For example, in a sample of mostly
African American and Hispanic mother from inner-city Milwaukee, Mistry and
Lowe (2006) found that these mothers ascribed different meanings to their eco-
nomic challenges according to the type of expenditure. A different psychological
interpretation and emotional response was associated with balancing household
accounts, spending on children, and large purchases. Keeping up with bill payments
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was associated with neutral feelings of satisfaction, spending on children created
positive feelings, and purchasing expensive items was a source of pride.

In a recent study, Puff and Renk (2014) explored different aspects of economic
disadvantage and assessed their relation to parenting stress and behaviors.
Economic disadvantage included variables such as financial cutbacks, financial
concerns, negative economic events, constraints on making ends meet, and con-
straints on satisfying material needs. With the exception of constraints on making
ends meet, all factors were significantly related to parenting stress for both low- and
middle-income families. This harkens back to the earlier distinction between “ba-
sic” and “extra” provisions, suggesting that making ends meet may not relate to
parenting stress because it is not part of the framework for successful parenting.

Both these studies represent initial steps to capture the diversity of economic
factors at play in the lives of poor parents. However, additional work would further
advance our knowledge. In the first study, Mistry and Lowe (2006) did not explore
whether psychological interpretations and emotional responses to household
finances had racial or ethnic differences. The value of doing so would be to shed
some light on how money is viewed and used across various racial and ethnic
minority families. In the second study, although the sample was diverse, the
majority of the participants were Caucasian, and analyses on racial or ethnic dif-
ferences were not conducted (Punk & Renk, 2014). A replication that extends this
work by addressing racial and ethnic differences would be useful. The potential
linkages between cultural values and the salience of social comparisons, or per-
ceived social status, may also warrant further scrutiny. The relevance of immigrant
generational status can be readily imagined in this context as well. For instance, the
second generation may rapidly “buy in” and acculturate to the excesses of
American materialism in ways that the first generation may not, resulting in greater
economic pressure among this group.

Given the results summarized thus far, it seems clear that differences in parenting
stress among racial and ethnic groups will be better understood by parsing
poverty-related variables. Assets, for example, are a useful way to think about eco-
nomic hardship. In one study, more assets were associated with higher income, less
financial demands, and less economic stressors over time (Rothwell & Han, 2010).
Assets are considered more stable than income because they help to stem economic
problems in times of financial crisis. Wealth can help families weather economic
shocks such as job loss, rent increase, and unintended or needed expenses. Wealth
may also buffer constant vigilance and worry about ongoing financial obligations and
may augment feelings of control. Thus, wealth moderates, to some extent, the par-
enting stress uncovered when economic fortunes change. Many middle-income
families have resources to mitigate economic shocks (e.g., an occasional checking
account overdraft, job loss, and divorce)—an option not viable to the poor.

Homeownership and education are common types of financial assets. Research
shows that low-income, African American ethnicity, and women are less likely to
own their homes (Grinstein-Weiss et al., 2010; Manturuk, Riley, & Ratcliffe, 2012;
Nam et al., 2013). Thus, low-income African American mothers would be expected
to have increased risk for high levels of parenting stress. Manturuk et al. (2012)
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compared general stress, financial stress, and financial satisfaction between
homeowners and renters. They asked whether owning a home in 2008 (before the
economic recession) would heighten or reduce the effect of the recession on the
aforementioned dimensions. Their findings showed that although both homeowners
and renters have similar financial stress, homeowners had less psychological stress
and reported higher levels of financial satisfaction. Even though identifying as
Black was significantly and negatively associated with homeownership, there was
no such association for identifying as Hispanic.

Interesting findings were found for the impact of education on parenting stress
(Cardoso, Padilla, & Sampson, 2010). White mothers with high school and some
college education had significantly lower parenting stress than White mothers with
less than high school education. Yet, there was no significant difference in parenting
stress between White mothers with less than high school education and those with
college degrees. On the other hand, Black mothers with high school and college
education had lower parenting stress than Black mothers with less than high school
education. No difference in parenting stress between Black mothers with some
college and those with less than high school education was observed. Unlike Black
and White mothers, education had no impact on parenting stress for Mexican
American mothers.

Conducting more studies that discern specific economic sources of parenting
stress for various ethnic groups would advance our understanding of the relation-
ship between poverty and parenting stress and add a more nuanced portrait of this
relation. In the next section, we begin that effort by highlighting three variables that
seem to occupy an important place in the lives of parents from diverse, minority
backgrounds.

Three Mediators in the Relationship Between Poverty
and Parental Stress

Family Structure

Change in family structure is common among low-income, ethnic minority groups
and is a source of parenting stress. Convention holds that resources after a family
transition, like divorce, will greatly impact parenting stress. However, Cooper,
McLanahan, Meadows, and Brooks-Gunn (2009) found that post-transition income
had little impact on parenting stress in all racial and ethnic groups studied. Rather,
mother’s post-transition social resources, in particular her relationship with her
child’s father, reduced the effect of family structure change on parenting stress.
Another study with poor and low-income black families found that father’s pres-
ence reduced parenting stress for mothers (Jackson, Preston, & Thomas, 2013).
Father’s presence was measured by mother’s satisfaction with amount of love, time,
and money the father contributed to the child. Knowing which of these factors has
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the greatest influence on mother’s parenting stress would improve our under-
standing of the importance of father involvement.

Nevertheless, what we see from these studies is a diminutive treatment of fathers
in the literature on parenting stress. Fathers are typically included in relation to
martial or relationship distress, but it is important to know how fathers respond to
economic hardship and what impact it has on their parenting stress—aspects of the
experience that are rarely investigated. Among the few studies to examine fathers,
economic hardship was only related to lower parental warmth for Mexican fathers,
whereas economic hardship was related to lower parental warmth and greater
parental harshness for Mexican mothers (Gonzales et al., 2011). In another study
with Mexican mothers and fathers, income was negatively associated with mother’s
warmth, but had no relation to father’s warmth (Delgado et al., 2013). Similarly,
mothers’ perception of economic hardship was positively related to conflict
between parents and adolescents, while no association was found between for
fathers. Moreover, consistent with what we would predict from the FSM, economic
hardship predicted father parenting through quality of mother–father relationship in
a sample of poor, single, Black mothers (Choi & Jackson, 2012).

Mothers and fathers do not necessarily respond similarly to economic disad-
vantage; that is, the effect of low economic resources impacts fathers’ parenting
stress in ways different from mothers’ parenting stress. Given the salience of family
dynamics to economic hardship, more studies on mothers’ and fathers’ response to
economic hardship would inform thinking on their unique and combined influence
on parenting stress. One can also imagine that the implications of inadequate
provision of economic security for families differ between men and women and
likely carry considerable cultural variability. Such heterogeneity may intersect
powerfully with the FSM and parenting stress.

Before concluding the discussion on family structure, a final consideration must
be given to non-parental caregivers and their influence on parenting stress.
Extended household structures have historically been shown to be a form of income
supplementation strategy for Black and Hispanic families (Angel & Tienda, 1982).
Little is known about whether these living arrangements actually buffer against
parenting stress, or whether they create further burdens. One study has looked at
mother and grandmother parenting in low-income households and the effect of
multiple caregivers on parenting behaviors, but Barnett (2008) did not examine
whether income had a direct effect on each caregiver’s parenting behavior, or
whether income indirectly affected each caregivers’ parenting behavior though their
relationship quality.

Two studies have made some strides in this regard and found that young, African
American mothers have greater caregiving stress when co-parenting with grand-
mothers than when co-parenting with the child’s biological father (Arnold, Lewis,
Maximovich, Ickovics, & Kershaw, 2011; Jackson, 1998). Although other racial
and ethnic groups were present in the sample in Arnold et al., the majority were
African American. The authors entered socioeconomic factors and ethnicity as
demographics, but did not relate to outcomes. It would be helpful to know whether
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the increase in parenting stress when co-parenting with grandmothers holds true for
other low-income ethnic families.

Depression

Depression is a key element in the cascade of factors leading from economic pressure
to negative parenting behaviors. Financial difficulties and negative life events led to
higher levels of depression and the use of more negative and fewer positive parenting
practices for Black, White, and Hispanic parents (Lyons, Henly, & Schuerman,
2005). For Chinese parents, depression was negatively associated with nurturing
parenting and positively associated with hostile parenting for Chinese mothers.
Depression also increased parental conflict, which in turn negatively impacted
parenting behavior for both mothers and fathers (Benner & Kim, 2010).

In the case of African American mothers, the research on economic pressure,
depressive symptoms, and parenting stress has been well documented (Jackson,
1998). In fact, in their replication of the FSM with African American parents,
Conger et al. (2002) found that 19–22% of the variance in depressed mood could be
attributed to economic pressure. However, the findings are mixed for Hispanic
families. In another study with Latino mothers (including families of Mexican
American, Puerto Rican, and South American descent), chronic poverty did predict
maternal depression (Pachter, Auinger, Palmer, & Weitzman, 2006). On the other
hand, Mexican mothers were least likely to be depressed when compared to Black
and White mothers (Cardoso et al., 2010), and depression was only a mediator
between income and child outcomes for English-speaking Hispanics, but not
Spanish-speaking Hispanics (Iruka et al., 2012). These inconsistent findings among
Hispanic parents may be better understood if future studies did not lump the various
Hispanic cultural groups together. More clarity may also be brought to the subject if
the interplay of gender, poverty, and ethnicity is further examined, especially given
the traditional gender roles often found in Hispanic culture.

Neighborhoods

Although the FSM captures the effect of economic hardships on parenting, it
neglects the neighborhood environment as an important context for understanding
poverty and parenting. Since the 1970s, the USA has seen a steady increase in
neighborhood segregation as a result of mounting income inequality (Massey,
1996; Putnam, 2015). The legacy of institutional discrimination in the housing
market compounds the problem such that neighborhoods are stratified not only by
wealth or poverty, but also by race. Poor neighborhoods tend to have dispropor-
tional shares of African Americans and other minority groups, while more affluent
neighborhoods are primarily White (Massey, 1996).
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Families in low-income neighborhoods face greater physical and psychosocial
environmental risks including inadequate infrastructure, pollution, and limited
resources, in addition to greater violence and crime (Evans, 2004). The psycho-
logical security of a child depends on parental availability and warmth and the
emotional response of poor parents may owe to stress brought on by neighborhood
conditions. In another study, African American children whose parents used nur-
turing parenting practices were less likely to affiliate with deviant peers (Brody
et al., 2001). However Garbarino, Bradshaw, and Kostelny (2005) argue that par-
ents in poor neighborhoods employ hypervigilant parenting techniques in an effort
to protect children from neighborhood danger. Similarly, Cruz-Santiago and
Ramírez García (2011) found that Mexican immigrant parents utilized strict mon-
itoring to ensure that their adolescent children did not succumb to neighborhood
pressures like gang membership. Understood in this way, the utilization of
authoritarian parenting may be reinterpreted as a means for low-income parents to
safeguard children from neighborhood threats.

This is yet another aspect of cross-cultural and ethnic differences to consider
when thinking about poverty’s impact on parent–child relationship. What may
appear to be similar parenting beliefs and practices may not convey equivalent
meanings in every cultural context, and there is some evidence that the degree of
concordance between parental control and warmth is different across racial and
ethnic groups (Bornstein, 2012; Steinberg, 2001). For instance, Asian American,
African American, and Latino adolescents reported their parents as using signifi-
cantly more behavioral control in parenting than adolescents with European
American parents. Asian American and African American parents were also
reported as significantly less warm compared to European American parents (Chao
& Kanatsu, 2008). Among African American parents, highly controlling and even
rigid parenting are seen as more necessary for safety, and reflecting care and a sign
of child investment (Tamis-LeMonda, Briggs, McClowry, & Snow, 2008).
Similarly, traditional parenting styles do not accurately represent parenting among
Latino families, and Latino parents have been shown to use “protective parenting”
that shows high warmth and demandingness, but low autonomy granting
(Rodríguez, Donovick, & Crowley, 2009).

The neighborhood context, like economic variables, can alter parenting behav-
ior; therefore, there is a need for its inclusion in the FSM and other theoretical
models examining poverty and parenting. Indeed, some studies have begun to
incorporate the neighborhood in the FSM as a key distal factor that interacts with
the family environment. A recent study with families from inner-city neighbor-
hoods in Milwaukee found that neighborhood disorder (e.g., vandalism and
abandoned buildings) and housing disorder (e.g., exposed electrical wires and
animal infestations) predicted psychological distress among parents (Jocson &
McLoyd, 2015). Neighborhood disorder and housing disorder also predicted harsh
and inconsistent parenting and less parental warmth through psychological distress.
The study sample was predominantly African American single mothers who
received some governmental assistance.
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An earlier study with only African American families from inner-city
Philadelphia found that income-to-needs ratio predicted financial strain and
neighborhood stress, which then affected parent–child relations through parent
psychological distress (Gutman, McLoyd, & Tokoyawa, 2005). As income decli-
nes, parents reported greater neighborhood stress and higher financial strain,
inducing higher psychological stress. A higher level of psychological distress then
decreased the amount of positive activities and relations between parents and
adolescents and increased conflict.

A longitudinal study examined the relationship between perception of envi-
ronmental stress and parenting behaviors in a sample of poor African American
single mothers from inner-city New Orleans (Kotchick, Dorsey, & Heller, 2005).
Perceptions of environmental stressors included gang presence, homicides, and
unsanitary living conditions. Findings showed a significant indirect path of
neighborhood stress to parenting behaviors through psychological distress.
Neighborhood stress and maternal psychological distress were measured at time
one, and parenting behaviors were measured 15 months later at time two. This
suggests an enduring effect of neighborhood stress on parent’s psychological
well-being and subsequent parenting behaviors.

There are mixed results for the impact of low-income neighborhood environment
on parenting for Mexican mothers and fathers. Gonzales et al. (2011) found that
neighborhood disadvantage did not predict warm or harsh parenting, but perception
of neighborhood danger decreased warm parenting. The authors also found an
interesting interaction between perceptions of neighborhood danger and neigh-
borhood disadvantage on warm parenting. Neighborhood disadvantage and moth-
ers’ warm parenting were only related when neighborhood danger was perceived to
be high; the same was found for fathers. Mexican parents may attempt to stem the
effects of perceived threat with positive, rather than negative, parenting. In another
study with only Mexican fathers, perception of neighborhood disadvantage was not
related to parental warmth or harshness (White & Roosa, 2012). Likewise, chronic
poverty adversely affects parenting behaviors through neighborhood quality only
for Black and White parents; no such relationship was found for Latino parents
(Pachter, Auinger, Palmer, & Weitzman, 2006).

In regard to parenting stress, two important papers have explored how neigh-
borhood factors relate to parenting stress. In the first, Guterman, Lee, Taylor, and
Rathouz (2009) found that neighborhood characteristics such as presence of drug
dealers or users, gang activities, and trustworthiness of neighbors predicted par-
enting stress for White, African American, and Hispanic parents. Although a
majority of the sample was African American, this finding suggests that there may
be some uniformity in the effect of low-income neighborhood context on parenting
stress. In fact, the authors tested for equivalence between models with race and
ethnicity constrained and another where they varied; both models were nearly
identical.

Using a diverse sample, Zhang et al. (2015) recently examined the association
between neighborhood disorder (e.g., gang prevalence and drug activity) and
maternal stress, and the mediating role of perceived neighborhood social capital.
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Again, the sample contained predominantly African American mothers (62%).
Higher education was associated with less maternal stress while material hardship
was related to more maternal stress. Overall, the authors found that neighborhood
disorder was significantly related to maternal stress, and neighborhood disorder
decreased perceived social capital. Interpretation of the potential interaction
between SES, race, and ethnicity on neighborhood disorder and parenting stress
was not included as these variables were controlled for in their analyses.

Given what has already been noted above about the dynamic transaction among
income status, race, and neighborhood characteristics, these studies show that
neighborhoods are a context in which to examine parental stress and economic
processes and are deserving of more scholarship. Neighborhood conditions nega-
tively affect parenting behaviors for Black parents, while findings with Hispanic
parents do not show this trend. However, neighborhood contexts were measured in
a number of different ways (e.g., neighborhood disorder, neighborhood quality, and
perceived neighborhood danger). It is unclear whether Hispanics are generally less
affected by neighborhood disadvantage, or whether the mixed findings relate to
heterogeneity in variable measurements.

In the next section, we tackle an altogether different context—the immigration
context—to illustrate how immigration contributes to the diversity among parents
living in poverty. We also explore the unique stressors faced by immigrant parents,
many of which go unnoticed in the literature, but have serious consequences for
parent and child outcomes.

Immigration as Illustration of Diversity in Relation
to Poverty and Family Stress

A chapter on parental stress among racial and ethnic families cannot ignore
immigrant families who add significantly to the diversity among minority families.
As of 2013, 13% of the US population consisted of immigrants. When the second
generation is included, that percentage increases to 25%. This means that immi-
grants represent a quarter of the overall US population (Zong & Batalova, 2015).
Economic factors are well-known determinants of migration. Low-income families
in developing countries utilize migration as a way to stabilize incomes and diversify
familial risks and resources (Stark & Bloom 1985). This strategy gives rise to the
preponderance of transnational families—those separated by geographic boundaries
who maintain emotional and social bonds. There are many reasons to study par-
enting stress in transnational families, not the least of which is its covariation with
poverty.

Poor economic conditions not only induce migration, but they also shape the
type of migration undertaken (see Figs. 2.1 and 2.2). Whereas middle-income
families can migrate as a unit, low-income family members often have to migrate
serially (i.e., one at a time) (Baptiste, Hardy, & Lewis, 1997; Crawford-Brown &
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Rattray, 2001). Given the global demand for female laborers, more females are
initiating migration for their families (Ehrenreich & Hochschild, 2004; Benería,
Berik, & Floro, 2016). When middle-class women began working outside the
home, markets around the world began exporting women as nannies, domestic
workers, and other kinds of care workers. This gave way to an increase in female
migrants from countries such as Philippines (Arya & Roy, 2006), Jamaica
(Crawford, 2003; Crawford-Brown & Rattray, 2001), and Mexico (Dreby & Stutz,
2012).

Figure 2.2 elaborates on Fig. 2.1 by specifying the types of immigration patterns
and parenting stressors associated with serial migration. We draw inspiration from
the FSM in order to construct a portrait of the stressors affecting immigrant parents
including (1) economic pressures, (2) parent welfare (parent psychological distress
in FSM), (3) child welfare, and (4) family conflict. The notable difference between
our model and the model that inspires it is that children are ascribed power. They
will not be fixed at an end point with unidirectional arrows pointing toward them.
Likewise, though the elements in our model appear unidirectional, they are
dynamic. For instance, there is a bidirectional relationship between parent and child
welfare, which may lead to family conflict.

Another innovative component of our model is that we focus only on families
that undertake serial migration. The reason for doing so is that, traditionally,
immigrant families are discussed as one homogenous group. Differentiating

Fig. 2.1 Relations between economic resources and parenting stress

Fig. 2.2 Elaborated framework for understanding parenting stress in transnational families
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between family migration and serial migration elucidates unique factors for each
group and brings attention to the experiences of the latter, which often go unac-
knowledged. Often parents leave behind spouses and children in families that
migrate serially. This means that they face tremendous economic and emotional
burdens having to provide for themselves in the destination county, but also having
to provide financial and emotional support to those left in the country of origin. As
noted earlier, immigration also creates potentially critical inputs into the parent–
child dynamic when viewed across generations. Not only are some immigrant
children assisting the pioneer generation with acculturation while simultaneously
navigating their own social and cultural transformations as new citizens, for some
immigrant children, there are differences in how much of their childhood happened
colocated with their parents both within households and across cultures and class.

To give each element there proper due would require a chapter unto itself, so we
narrow the discussion to the stressors Southeast Asian, Caribbean, and Mexican
transnational families. We touch only briefly on parent and child welfare. We chose
to focus on mother–child relationships given the recent trend toward female
migration. We then situate the majority of our discussion on economic-related stress
factors, specifically the function of remittances and their relationship to family
conflict. We will also briefly mention surrogate caretakers, who care for left-behind
children when parents are abroad, the relationship between them and the migrant
parent, and the family tensions that sometimes occur. We will also briefly allude to
the role of culture within this complex ecology.

Parent and Child Welfare

Migrant mothers often contend with depression, loneliness, and grief
(Best-Cummings, 2009; Kim, Agic, & McKenzie, 2014; Miranda, Siddique,
Der-Martirosian, & Belin, 2005; Ornelas, Perreira, Beeber, & Maxwell, 2009). For
Caribbean and Filipino mothers, their participation in the care industry often means
they are responsible for other children while their own children remain in the home
country. This can breed conflict in the parent–child relationship because some
children feel jealous of the children in their mother’s care (Parreñas, 2004), and
mothers feel guilty for giving their love to these children (Hochschild, 2004).

For many Mexican and Central American families, significant parent psycho-
logical distress is brought on by the combined stress of separation from children and
significant others, as well as their precarious legal status (Cervantes, Mejía, &
Mena, 2010; Horton, 2009). At the same time, left-behind children in the Caribbean
and Latin America face psychological distress and are vulnerable to abuse and
engagement in risky behaviors (D’Emilo et al., 2007; Dillon & Walsh, 2015).
Similar reports of psychological maladjustments are found with left-behind children
in Southeast Asia (Graham & Jordan, 2011). Children of migrant parents feel
pressure to make their parents’ efforts worthwhile, sometimes to the detriment of
their own well-being (Dreby & Stutz, 2012; Suârez-Orozco, Todorova, & Louie,
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2002). Parents often cite their children as motivation for migration, and so many
immigrant children feel a sense of obligation. They fulfill that obligation either
through excelling academically or working to support the family (Fuligni, 2006). In
families where separation has occurred, there may even be an extra layer of pressure
because the stakes were even higher.

Together, we see that migrant mothers and their children experience psycho-
logical distress borne from life in a transitional family. Some migrant mothers also
face additional psychological distress through marital conflict. When women are the
ones to migrate, left-behind husbands sometimes feel threatened in their roles as
providers, which can vary according to culture and whether gender roles dictate that
males as breadwinners. For example, Sri Lankan custom is for women to be
homemakers, while men are providers for their family (Kottegoda, 2006). When
women migrate, their motives are questioned and they can sometimes be shamed
and scrutinized for leaving (Gamburd, 2004). Family problems fall on the shoulders
of migrant mothers as their absence receives the blame. Therefore, married migrant
mothers in transnational families may be at an elevated risk for psychological
distress.

Economic Pressures

Money and migration are inextricably intertwined. Economic motivations are chief
reasons for migration, and financial resources are needed to pursue the journey
(Massey et al., 1993). As illustrated by Fig. 2.2, low-income migrants cannot make
the journey as a unit, and so remittances become “the currency of care and one of
the ways in which migrants maintain their sense of belonging to the transnational
family… The need for display is greater when the family is separated across bor-
ders,” (Cabraal & Singh, 2013. p. 56). For the migrant parents, and specifically
migrant mothers, money, gifts, and other material goods are utilized to express love
and are symbolic of the promise of a better life (Crawford, 2003; Crawford-Brown
& Rattray, 2001; Crawford-Brown 1999; Dreby, 2010; Gamburd, 2008; Parreñas,
2001, 2005).

Remittances are contentious for transnational families when mothers are the ones
abroad. Mothers are judged more critically for their migration because their pre-
scribed gender role is to provide emotional intimacy, not financial support (Dreby,
2006). For example, the social norm in Vietnam is for husbands to be more eco-
nomically successful than their wives. Interviews with left-behind husbands in
Northern Vietnam reveal that these husbands do not receive remittances from their
wives, but instead work extra hours or borrow money from social networks to
maintain their households (Hoang & Yeoh, 2011). The authors write that these
fathers are willing to endure significant economic hardship to maintain their status
as breadwinners.
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While left-behind Vietnamese fathers are stressed by economic challenges due to
their refusal to accept remittances from their migrant wives, the case is quite dif-
ferent in Sri Lanka. There, marital stress stems from the associations among
migration, poverty, and male unemployment (Gamburd, 2004, 2008). In some
cases, husbands use remittances on alcohol consumption instead of allocating it
toward debt payment and food. This can undermine the goals of migration often by
delaying economic prosperity if not exacerbating poverty (Thai, 2014). What we
see then is that parent stress may operate through family conflict in transnational
households that are governed by traditional gender roles. In some cases, the family
economic situation does not change because husbands and wives are at odds as to
who is responsible for sustaining the household.

The gender norms found in the Asian context are also seen in Mexican families
as they struggle with issues of power and gender roles within the family (Dreby &
Adkins, 2012; Dreby, 2006). However, in the Caribbean, many of the gender
dynamics discussed do not pertain. Caribbean mothers experience support for their
migration (Best-Cummings, 2009). In Jamaica, a small island nation that boasts
among the highest emigration rates to OECD countries (UN Population Divison,
2013), women have long-experienced independence and economic freedom (Bauer
& Thompson, 2004). Bauer and Thompson (2004) found that Jamaican women are
often the main initiators of migration, and the gender divide in migration seen
elsewhere is not evident in this society and likely not in other Caribbean countries
either.

The “money tree syndrome” is another determinant of economic pressure and
family conflict. The money tree syndrome refers to the perception held by family
members in the home country that money is easily acquired abroad, even though the
reality is much different (Cabraal & Singh, 2013). Family members thus place
considerable economic pressure on migrant family members. When Vietnamese
migrants do not meet their families’ financial expectations, they are labeled as
selfish or not a true “Viet Kieu” (overseas Vietnamese) (Thai, 2014).

In the Caribbean, the expectation is to provide remittances, but the sign of
“making the most of the sacrifice” is when migrants are able to successfully return
with substantial funds to purchase property and live out a more relaxed lifestyle
(Olwig, 2012). Almost all migrants share the remittance burden in some form
(Guarnizo, 2003), but migrant parents are in a worser position because their
credibility as parents is contingent on their economic commitment; to not remit
would be synonymous with “bad” parenting (Castaneda & Buck, 2011). When
mothers do not send money home frequently, children question the extent of their
love and sacrifice (Glasgow & Gouse-Sheese, 1995; Parreñas, 2001).

The problem with the money tree syndrome mentality is that it does not accu-
rately reflect the economic conditions of many migrants. Job instability and
unemployment are common among low-skilled immigrants. Many Filipino and
Caribbean mothers work as nannies in New York City, a job with considerable
inequities (Cheever, 2004). First, the nanny position is unstable due to children
entering schools at earlier ages. Second, nannies work long hours, and many are
underpaid for the services performed. For migrant parents, they endure significant
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economic hardship while attempting to reduce the length of separation between
them and their left-behind children. Some live in overcrowded houses and work
long hours in order to speed along reunification (Dreby, 2010). Caribbean mothers
expressed disappointment and disillusionment when faced with the difficulty of
supporting two households—their household in the destination country and their
household in the home country—with low wages, and often, they had little money
for themselves (Best-Cummings, 2009). Paradoxically, migrants are pressured to
send money to demonstrate their love, yet family members in the home country
ascribe lesser value to remittances because they are not perceived as commensurate
to physical care (Singh, Robertson, & Cabraal, 2012). One can imagine that these
dynamics likely vary with child age and mother’s history in the origin country, as
well as experience in the host country.

Family Conflict

Family separation as a result of immigration is a source of parent stress through
family conflict. Conflict often occurs between separated parents and children, and
between parents and caretakers. In regard to former, many left-behind children feel
that the money borne from migration does not buy the emotional support needed
from their parents. Research with Filipino transnational families finds that common
arguments between children and their migrant mothers are about “money or family”
(Parreñas, 2001). Left-behind children do not see material goods as a substitute for
having the emotional support of their parents (Castaneda & Buck, 2011; Parreñas,
2004).

On the other hand, caregiving responsibilities are important considerations for
parents when deciding to migrate, especially if they cannot take their children with
them. When fathers migrate, the matter is relatively straightforward. However, the
matter is somewhat more complicated when mothers migrate, or when both mothers
and fathers migrate. In the Asian context, fathers tend to take on the child-rearing
responsibilities when mothers are away (Arya & Roy, 2006). However, in Mexico
and the Caribbean, both parents tend to migrate (Suárez-Orozco, Bang, & Kim,
2011). What this means is that the caregiving responsibilities are often given to
other family members, most notably the maternal grandmother. In some cases,
children are left with other kin. These caregiving situations are a source of stress
and are more precarious in nature.

Dreby (2010) writes that grandparents offer more stable caregiving arrangements
for Mexican left-behind children. When children are left with other kin, it is usually
for a shorter time and parents experience greater pressure for financial contribu-
tions. In some cases, parents have to return home prematurely or take on exorbitant
debt to bring their children to the USA when conflicts with these caregivers become
unresolvable. Similar to the Mexican context, Caribbean mothers have to navigate
relationships with caretakers of their children back at home. Although many report
having good relationship with caretakers, this is likely due to their vulnerable
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position in the relationship and need to maintain harmony (Best-Cummings, 2009).
If relations between parent and caretaker disintegrate, then reunification becomes
necessary.

One may assume that reunification is always positive; however, this too is a
complicated ordeal. Conflict may emerge at reunification when children’s attach-
ments to caregivers in home country put a strain on the parent–child relationship
(Arnold, 2006, 2011; Santa-Maria & Cornille, 2007; Schapiro, Kools, Weiss, &
Brindis, 2013). There is also the issue of new siblings or romantic partners who are
unknown to the left-behind child. The change in family structure may be a source of
sibling rivalry and family conflict (Best-Cummings, 2009; Dreby, 2010; Phoenix &
Bauer, 2012). Studies that examine how these factors contribute to parenting stress
for immigrant parents are required.

Summary

Fifty-five percent of children with immigrant parents live in low-income households
(Jiang et al., 2015). In light of the discussion in the paragraphs above, we hope this
figure is a call to arms for research on parenting stress and poverty among
transnational families. The economic situation for many families in the developing
world drives migration. This section has shown that migrant parents seek to provide
a better life for their families, but encounter significant challenges due to separation
from loved ones. These parents have to financially support two households, often
not improving their economic condition.

The perception of a money tree in receiving countries creates much stress for the
migrant person because they are pressured to send money or goods back home,
often receiving little gratitude for their efforts and sacrifice. In light of the femi-
nization of migration, questions related to gender roles within transnational families
are raised, particularly regarding the ways husbands or domestic partners respond to
changes in the family structure and cultural traditions concerning who is the
household breadwinner. Some left-behind fathers and/or husbands struggle with
expressions of masculinity when their households do not necessarily adhere to
traditional patriarchal norms. Because mothers are seen as nurturer, and fathers as
breadwinner, migrant women face a significant amount of pressure and stress.
Nevertheless, gender roles impact transnational families with both breadwinner and
nurturer roles exerting their own unique stress. In cultures where more traditional
maternal care dynamics exists, the family experience may be greatly affected by
these gender roles, but for cultures with high level of co-parenting, the effects may
not be as great.

We touched very briefly on some of the economic-related stressors associated
with parenting in the transnational context, but there is still more work to be done.
A rudimentary first step would be to assess parenting stress among transnational
parents and compare findings to other immigrant parents and also to the native
stock. In our discussion, we showed the various ways money exerts influence in
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transnational families and its intersection with gendered notions of family. Another
useful study would be one that compares parenting stress between migrant
transnational mothers and fathers.

Conclusion

In regard to poverty and parenting, economic resources determine both the amount
and kind of investments parents are able to make in order to support their children
(Conger & Conger, 2008). Middle- and high-income parents are able to invest in
resources that increase children’s human capital, such as learning materials, edu-
cational toys, and tutoring. They are also able to afford foods high in nutrients and
provide a safe home environment and medical care for children (Conger & Conger,
2008). On the other hand, low-income parents focus spending on immediate
expenses related to basic needs. Much can be said about the impact of low eco-
nomic resources on child outcomes, and in chapter eight of this volume, there is a
rousing discussion on the impact of poverty on parent–child interactions and
neurocognitive development (see Finegood & Blair, Chap. 8). Nevertheless, even
though low-income parents are limited in how much they are able to provide for
their children, the expectations they hold for themselves are more or less similar to
their wealthier counterparts, and the desire is to provide similar experiences for their
children (Hsueh, 2006; Mistry & Lowe, 2006).

We discussed family structure, depression, and the neighborhood context as
factors related to poverty relevant for studies on parenting. In particular, the
neighborhood context was shown to be important to the study of parenting stress,
even though it is overlooked by the FSM. In light of the neighborhood findings
reviewed above, one may assume that a solution would be for families to move out
of low-income neighborhoods. Results from the Moving to Opportunity Program
provide a more nuanced interpretation of who benefits from changing the neigh-
bourhood environment, and provides greater clarity on some of the above men-
tioned findings. Chetty, Hendren, and Katz (2015) revealed that moving into a low
poverty census tract did not improve economic outcomes for adults. However,
children younger than age 13 whose families moved to less poor neighborhoods
showed a 30.8% increase in individual earnings later in early adulthood. This
suggests that after a certain point, the effects of long-term exposure to neighborhood
disadvantage are difficult to moderate. Therefore, a better solution may be to
improve the neighborhood conditions across America and in the meantime provide
housing vouchers for families with children under the age of 13 years.

Moreover, we discussed the dimensions of poverty beyond income. One finding
illustrates the power of non-income variables on parent behavior: taking a payday
loan (an indicator of financial stress) reduced the odds of a parent reading to a child
by 60% (Grinstein-Weiss et al., 2010). Other scholars offered novel ways of con-
ceptualizing the relation between poverty and parenting. Mistry and Lowe (2006)
suggest that poverty is not only the deprivation of needs, but also a deprivation of
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wants. Low-income parents express feelings of achievement when they are able to
offer children more than just the necessary provisions such as food and clothing.
When parents cannot afford to send their children on school trips or take them to the
zoo, they become frustrated and disappointed. Therefore, subjective experience of
poverty is an important topic for researchers to examine, especially in regard to
parenting stress. Do parents who only provide basic needs show greater parenting
stress, and are there interactions based on race and ethnicity? Further, how do
conceptualizations of poverty affect this relationship? For example, do absolute or
relative views of poverty dictate feelings of what should be provided? Do parents
with more relative views of poverty experience greater parenting stress than those
with absolute views, or vice versa? This is one direction research on poverty and
parenting stress may seek to orient itself, especially given the sociocultural inputs
that create and influence the subjective experience of poverty.

Furthermore, our review shows that there is important research yet to be done
regarding poverty and parenting stress. Many of the published studies treat ethnicity
and income as a covariates rather than examining their possible interactions. Future
studies need to see this interaction as an important source of information regarding
differences in the kinds of economic stressors faced by parents from racial and
ethnic families. Furthermore, a major criticism of the current literature on poverty
and parenting stress is the overall lack of studies with Asian families. The “model
minority” myth may obscure research with poor Asian families because Asians are
presumed to possess high levels of income and education. There is a tendency to
treat Asians, and also Hispanics, as monolithic when there are considerable cultural
and economic differences among such subgroups.

Takei and Sakamoto (2011) demonstrated that there is considerable hetero-
geneity in Asians in regard to their poverty levels. For example, some Asian
subgroups such as Asian Indians, Japanese, and Filipinos are less likely to be poor
than Whites. Others (Indonesians, Malaysians, and Thai) show no difference to
Whites, while some (Bangladeshi, Cambodians, Chinese, Laotian, Korean,
Vietnamese, Sri Lankan, Pakistani, Hmong, and Other Asian) are likely to be
poorer. The highest poverty rates are found among Bangladeshi, Cambodians, and
Hmong. Foreign-born Asian Americans have higher poverty rates than native-born
Asian Americans. In fact, poverty rates are highest among the most recent arrivals,
illustrating diversity among Asian families and dispelling illusions of widespread
wealth.

Moreover, another form of lumping occurs when immigration, and more
specifically the type of migration, is ignored. There are profound impacts on par-
enting depending on whether the family came as a unit or were separated during
immigration. Power emerges as a critical source of conflict as family members
negotiate their roles when the family structure changes, yet the social structures
remain. For example, even as social changes lead to greater agency for women, in
traditional cultures parenting roles remain constrained by gender roles.
Additionally, left-behind children exert their influence on parents during separation,
and parents and surrogate caregivers strive to maintain amicable relations in order
to ensure the welfare of children left behind.
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Although the FSM informs much of our thinking about the impact of poverty
and economic pressure on parenting, there are some important criticisms to be
noted. The first line of criticism is a methodological one. In many of the studies,
greater explanatory power is found when using an index of financial strain. Given
that the parent is the source of information for material hardship, family conflict,
and psychological distress, issues of mono-method bias demand further exploration.
For example, the parent may feel inadequate and report greater economic pressure.
Or a parent may have high levels of neuroticism and therefore report more money
worries. Future studies may want to include measures that rule out these possi-
bilities and strengthen the internal validity.

A second line of criticism concerns the treatment of children as passive actors in
the FSM. The model situates the child at the outcome. Economic stressors affect
parents, and children are affected by their parents. Children are not considered
active in the model. Our discussion of transnational families shows the influence
children have on their parents. In our model, we allow children to be fluid; they are
as much affected by their parents as they affect them. Sometimes, migrant parents
with children left behind make decisions about returning home or bringing a child
abroad based on the influence of the child (Dreby, 2010). This is not done without
conflict or stress, but it speaks to the power of children in family dynamics.

In the FSM, children are done to rather than doers. The chapter encourages us to
abandon such unidirectional conceptions. For many immigrant families, it is
cost-effective to hire children as labor. This keeps money in the family and helps to
stem some of the effects of financial hardship. However, family tensions are borne
from such practices (Falicov, 2001). When we consider that the conflict may be
between parents and children, and not only between adults, the FSM falls short in
addressing bidirectional, dynamic effects between parental stress and child stress.
We see that poverty affects all family members, and household strategies to combat
poverty may contribute to different kinds of family conflict that are likely to impact
parenting behavior.

A final criticism of the FSM relates to a point made by Parke et al. (2004) who
hypothesized that the reason for the weaker association between income and eco-
nomic pressure in a replication of the FSM with Mexican parents was due to their
frame of reference. Research shows that immigrants do compare their economic
situation to others, but to their compatriots back home and not to the native stock
(Rogers, 2006). A dollar in the USA is worth more than a dollar back home.
Therefore, even if immigrants have lower incomes compared to Americans, they
may perceive themselves as doing quite well because their income levels are higher
than those in their origin country. Therefore, for immigrant families in particular,
income may not be the driver of parenting stress. Uncovering exactly what eco-
nomic factors contribute most to the parenting stress for immigrant parents is
needed. This is one direction research on poverty and parenting stress may seek to
orient itself.

Before concluding our chapter, we want to bring attention to two overlooked
factors in the literature that require future investigation for their relationship to
parenting stress—suburban poverty and shift work. Regarding suburban poverty,
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Kneebone and Berube (2013) address the fallacy of suburban wealth in their recent
book “Confronting Suburban Poverty in America.” They explain that the imagery
conjured when poverty is discussed in the USA is one of inner-city slums. More
still, discussions on the “intersection of poverty and place” mostly center on the
rural–urban contrast, even though there has been a decline in the poor population in
rural areas from 1970 to 2000 where suburban areas have been on a steady increase
in the last few decades. Despite the fact that low-income residents have always been
part of suburban development, the discussion fails to include this neighborhood
type.

One reason for the neglect owes to the perception that poverty is not a feature of
suburban areas. Suburbia invokes quintessential trappings of the American Dream.
However, their findings show that, in fact, suburban areas are subject to significant
poverty. Since the 1980s, the rate of growth in the amount of poor people living in
suburban areas has been faster than in cities. For example, between 2000 and 2010,
the percent change in the growth rate for suburban areas was approximately 53%
compared to roughly 24% in cities (Kneebone & Berube, 2013). In 2010, 15 million
people were poor and 22 million people were “near poor” in suburban areas. In
other words, by 2010, one in four persons in a suburban area was poor.

Forty-seven percent of poor minorities live in the suburbs, and their rate of
change is much greater than for poor Whites. In general, Blacks are least likely to
live in suburbs (39%), yet 51% of all immigrants live in suburban areas, whereas
only 33% live in cities (Kneebone & Berube, 2013). For Blacks and Hispanics,
access to affordable housing induces a move to the suburbs, whereas high
employment attracts Whites and Asians to suburban neighborhoods (Howell &
Timberlake, 2014). A significant problem with living in a suburban area is trans-
portation. Transportation system investments are low in these areas, and cars are a
necessity. Poor families without cars are at a severe disadvantage. The perception
that there is no poverty leads to lack of service provision, political response, and
donations for poor suburban people (Kneebone & Berube, 2013).

There are many unknown questions regarding parenting stress for families from
suburban areas since little work has been done in this regard. One question we
would like to see answered is whether the perception of the suburbs as wealthy
leads poor parents living in these areas to spend more and accumulate more debt in
an effort to match the lifestyle of the suburban ideal, and whether this increase in
economic pressure also increases parenting stress.

The second area for future research is on shift work. In the literature on poverty
and parenting stress, there tends to be a focus on the employed versus unemployed.
Employment among poor parents tends to be differentiated between shift work and
nonstandard hours (Hsueh, 2006). In her ethnographic work with a subset of
mothers from the Child Family Study, mostly African American and Hispanic
single mothers receiving some form of government assistance, Hsueh (2006) found
that 45% of the sample worked fixed standard hours, 26% worked nonstandard,
15% worked variable standard, and 14% worked variable nonstandard.

Standard hours are those that occur between 8 AM and 4 PM. Nonstandard
hours fall outside this range, and also anytime on weekends. Mothers who worked
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fixed nonstandard schedules reported less maternal stress than mothers with fixed
standard work schedules; however, this effect depended on choice. That is, if
mothers did not chose to work nonstandard hours, then maternal stress was higher
(Hsueh, 2006). According to the qualitative data, many mothers who worked
nonstandard hours were those working multiple jobs and overtime to supplement
their regular hours. Many were doing so in order for their children not to feel “poor”
or “deprived.” There are serious costs to nonstandard hours. These include fatigue
and stress, time away from children, and difficulties arranging childcare (see Crnic
& Ross, Chap. 11 of this volume). Given the paucity of research on shift work and
parenting stress in ethnic minority groups, this is a fruitful research area.

As we have shown, poverty is an important factor contributing to parental stress.
Many of the individual factors considered in this volume such as material hardship,
family structure, and neighborhood environment covary with poverty. A less
understood but critical contributor to poverty and parenting stress is culture. Both
different cultural traditions themselves as well as their intersections with caregiver
roles as nurturer, breadwinner, and marital partners all overlap in potentially
powerful ways with poverty to affect parenting (see Nomaguchi & Milkie, Chap. 3,
for a robust discussion on the social intuitions and ideologies that bring to bear on
parents, particularly in the context of social and economic change). We have also
introduced to the discussion an important but neglected role of immigration in
family dynamics and parenting. Many families from low-income countries move to
high-income countries in search of a better life. There are profound implications for
child rearing, especially when families cannot move together due to economic
constraints. Lastly, children are not simply the passive recipients of parenting. They
themselves play an active, dynamic role in family systems. Income, culture, age,
and immigrant status converge to create an experience of disadvantage for families.
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Chapter 3
Sociological Perspectives on Parenting
Stress: How Social Structure and Culture
Shape Parental Strain and the Well-Being
of Parents and Children

Kei Nomaguchi and Melissa A. Milkie

Introduction

The parent-child relationship is perhaps the most central and enduring tie for most
adults and as such, parenting carries with it enormous emotional weight (Pearlin,
1983). Raising children involves both challenges and joys over many years
(Nomaguchi & Milkie, 2003). When burdens overweigh rewards of parenting,
mothers and fathers may feel it difficult to carry on within this key social role and they
may experience what researchers commonly call parenting stress (Deater-Deckard,
2004). Describing and explaining social patterns of exposure to stressors (or strains)
and their consequences for mental health among parents are primary goals in socio-
logical studies of parenting stress (Pearlin, 1989). Research within this discipline
centers on understanding the social origins of parenting stress, more specifically, how
stressors experienced by individual parents—parental strains—are shaped by parents’
locations in the structured arrangements of statuses and roles in society (Pearlin, 1989)
and the cultural ideologies or larger belief systems about parenting (Milkie & Denny,
2014). Sociologists thus investigate gradations in levels and types of parental strains,
the moderating resources parents may have in order to help buffer those strains, and
ultimately the mental health of parents, each of which are influenced by social loca-
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tions or social groups to which parents belong (Mirowsky & Ross, 2003; Pearlin,
1989). Social groups that are important to examine among parents include, but are not
limited to, social class, race-ethnicity, gender, and sexual orientation. Findings of
sociological studies inform policy-makers about the current reality of parents’ needs
that are specific to different social groups, and social policies are able to shape the
context of parenting in important ways. For example, studies show that the negative
association between parenthood and life satisfaction or depression is weaker in
countries with better state supports for parents to raise children (e.g., Sweden and
Denmark) than in countries with less support (e.g., the USA) (Glass, Simon, &
Andersson, 2016; Margolis & Myrskylä, 2011).

In this chapter, we highlight key features of sociological approaches to under-
standing sources, mechanisms, and manifestation of stress among parents, the
advantages of these approaches, and future research directions. Other chapters in
this volume expand this discussion by addressing research on the link between
parenting stress and child development more directly. In the service of our own
goals, we first discuss major theoretical frameworks and research methods used by
sociologists, including unique ways in which those in the field investigate, con-
ceptualize, and measure stressors that parents experience in a rapidly changing
society. Then, we discuss theoretical perspectives and empirical work that help to
explain the variation in levels and types of parenting stress across major social
groups and institutions. We also discuss how disparities in availability of moder-
ating resources lead to differential vulnerability to parenting stress across social
groups. We touch on two other ways through which sociologists examine how the
parenting role influences adults’ well-being: comparisons between parents and
non-parents and cross-national comparisons. We end this chapter by discussing
future directions in parenting stress research.

How Sociologists Study Parenting Stress

Theoretical Frameworks and Research Methods

A major sociological perspective on parenting stress is the stress process model.
This model is a conceptual and analytical framework that helps to explain socially
patterned distributions of strains and mental health (Pearlin, 1989, 1999; Pearlin &
Bierman, 2013; Pearlin, Menaghan, Lieberman, & Mullan, 1981). The stress pro-
cess model draws on the theories of human stress and coping in psychology
(Lazarus & Folkman, 1984) as well as the social structure and personality per-
spective in sociological social psychology (House, 1981). Pearlin (1989, 1999)
argues that stress is an overall process with three central components: sources of
stress (i.e., stressors or strains), moderating resources (e.g., supports and coping
mechanisms), and manifestation or outcomes of stress (i.e., mental health).
As Fig. 1.1 shows, the stress process model shows how stressors link to negative
mental health outcomes. Notably, the word “stress” is often ambiguous in the
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literature and can impede conceptual advancement. Its use sometimes conflates
independent variables (i.e., stressors) with dependent variables or outcomes of
stressors (i.e., mental health), such as depression, anxiety, anger, or substance use.
Thus, sociologists tend to use phrases such as “stressors parents experience” or
“parental strains” to refer to what is typically called parenting stress elsewhere.

Of particular interest to sociologists is the nature and the origins of stressors (Pearlin,
1989). Stressors appear in the form of life events, daily hassles, and role strains
(Deater-Deckard 2004; Wheaton, Young, Montazer, & Stuart-Lahman, 2013).
Sociologists are especially interested in role strains given that social roles tie people to
major social institutions. Parental role strain refers to the enduring hardships, chal-
lenges, and conflicts or other problems that parents come to experience in their daily
lives (Pearlin, 1983). The central idea is that normal aspects of individuals’ experiences

Stressors

Life events

Chronic strains
Role strains

Mental Health 
Outcomes

Depression
Anxiety

Moderating Resources

Social Resources
Social support

Personal Resources
Mastery

Self-esteem

Coping Strategies

Social and Economic Statuses

Based on Pearlin et al. (1981), Pearlin (1989)

Fig. 3.1 Stress process model
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in the parenting role can have consequences for parents’ mental health—which has
important implications for child’s well-being (see also Chap. 12 by Havighurst &
Kehoe in this volume). Parental role strain involves multiple dimensions, including
feeling overwhelmed or trapped by one’s level of responsibilities, feeling frustrated by
children’s behaviors in comparison with parent’s expectations, and feeling strained by
the parent–child relationship (Pearlin, 1983, 1989). Pearlin (1989) identifies several
general aspects of role strain, including role overload, role captivity, and interpersonal
conflict.Role overload involves the extent to which the amount of demand exceeds the
individual’s capacity. To measure role overload, sociologists ask people about their
subjective feelings of being overwhelmed (e.g., “Being a parent is harder than I thought
it would be.”). Sociologists also use objective measures of high demands of parenting,
such as the number of children in the household, child illness, or single parenthood (e.g.,
Simon, 1992) as a way of approaching role overload. Role captivity refers to the extent
to which individuals feel unwilling to fulfill their parenting role(s). Sociologists ask
people about their feelings of being trapped by responsibilities as a parent, or having no
time for themselves because of children, not being able to spend their time the way they
want to (e.g., Nomaguchi & Brown, 2011). This concept may be similar to “parenting
distress” inAbidin’s (2012) parenting stress index.Parent–child relationship quality—
or interpersonal conflict—(Pearlin, 1983) may be equivalent to the “parent-child dys-
function interaction scale” in Abidin’s (2012) classification. The quality of the parent–
child relationship plays a strong role in influencing parents’mental health (Milkie et al.
2008; Nomaguchi, 2012a; Umberson, 1992; Umberson & Gove, 1989; Ward, 2008).
Inter-role conflict, especially difficulties in balancing paid work and parenting
responsibilities, is a key challenge for today’s parents in North America (Bianchi &
Milkie 2010; Milkie, Kendig, Nomaguchi, & Denny, 2010; Nomaguchi,
2009). Besides direct parenting strain in the form of overload, captivity, and conflict
within and across roles, being a parent (versus not) creates additional strains, such as
greater workload in the home, significant financial obligations, conflicts with partners,
and time strains, that may result in poorer mental health.

A major research method in sociological studies is the use of population-based
surveys, which is quite different from many psychological studies of parents that
may include clinical samples. Sociologists typically use a representative sample of a
large-scale population, largely because the purpose of sociological studies is, as
discussed earlier, to look for social patterns in the levels of strains and mental health
experienced by parents. In past decades, a series of longitudinal national surveys
have collected information regarding parenting stress, such as the NICHD Study of
Early Child Care and Youth Development (SECCYD), the Fragile Families and
Child Well-being Study (FFCWS), the Early Childhood Longitudinal Study,
Kindergarten Cohort (ECLS-K), Birth Cohort (ECLS-B), and the Child
Development Supplement to the Panel Study of Income Dynamics (PSID-CDS).
These data sets typically include three to five question items that are derived from
the well-known Abidin’s (2012) parenting stress index.

Other major methods of sociological research are observing the natural settings
of parents’ lives (ethnographies) and conducting in-depth interviews (e.g., Coles,
2009; Dow, 2016; Hays, 1996; Nelson, 2010). Studies using these qualitative
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methods can reveal nuanced sources and processes of parenting stress. Moreover,
qualitative studies are useful in finding emerging issues that serve as new sources of
strain experienced by parents. This is especially important given the rapid pace of
changing economic, family, or cultural circumstances of parenting in contemporary
USA and other societies, as we discuss below. Measuring cultural changes in
surveys is challenging. Content analysis of books (Hays, 1996), magazines (Denny,
Brewton-Tiayon, Lykke, & Milkie, 2014; Milkie & Denny, 2014; Rutherford,
2011), and other documents over time, coupled with ethnographic studies and
in-depth interviews with parents today, has been used to analyze changes in socially
expected parenting practices.

Social Change and the Changing Nature and Sources
of Parental Strain

In addition to using conventional concepts and measures of parental strain (briefly
discussed above), sociologists strive to identify new types of challenges (i.e.,
stressors) that parents in contemporary society face. A life course perspective
(Elder, 1999) argues that the levels and the types of challenges and rewards of
parenting change across different historical times. This is in part because of eco-
nomic changes that lead to increases or decreases in available material or social
resources that parents can invest in parenting (Beck & Beck-Gernsheim, 1995).
Types of demands and rewards of parenting also vary by historical time because of
changes in parenting values (Alwin, 1989; Nomaguchi & Milkie, 2016). As Goode
(1960) notes, parental role strain involves individuals’ subjective perception that
they are unable to meet socially expected demands of the parenting role. What
parents are expected to do for children and children’s place in the world changes
over time as economic circumstances and parenting values shift (Beck &
Beck-Gernsheim, 1995; Hays, 1996). In this section, we discuss examples of major
social changes that have led to changes in stressors that parents may experience.

First, the increase in mothers’ labor force participation has led many parents,
particularly mothers, to experience an additional source of strain: arranging quality
childcare. Research shows that difficulty in arranging childcare is a major stressor
that has consequences for parents’ mental health (Bird, 1997; Ross & Mirowsky,
1988). These research findings have important policy implications in the USA,
which suggest that it is critical to increase the availability of affordable, quality
childcare as well as employees’ ability to take family leaves and to have control
over their work schedules. Although research and policy discussions tend to focus
on childcare problems during early childhood, Kurz’s (2000, 2006) qualitative
studies find that how to supervise children after school is in fact a central concern
among employed parents with older children. Childcare arrangements are complex,
change frequently over the seasons of the year and as children grow, and are often
different for siblings in the same family (Kurz, 2000). In general, control over their
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work schedules—control over the timing of their work, the number of hours they
work, and the location of their work—allows parents to reduce work–family con-
flict (Kelly et al., 2014), although as discussed in the next section, the effects of
flexible work schedules on work–family conflict and mental health depend on
occupational status.

Second, since the late 1980s, US parenting culture has increasingly emphasized
parents’ close involvement in children’s day-to-day lives, which has created the
norms of “intensive mothering” and “involved fathering” (Hays, 1996; Milkie &
Denny, 2014). Spending time with children has become a central perceived
requirement of a being a “good” parent. Intensive mothering and involved fathering
ideology has created high standards regarding the adequate amount of time parents
“ought to” spend with their children, which may clash with the ideal of bread-
winning for fathers and may be considered “never enough” for mothers. Using data
from the National Survey of Parents (NSP), the 2010 General Social Survey (GSS),
and the National Study of Changing Workforce (NSCW), we have found that a
majority of mothers and fathers report feeling that they spend too little time with
their children (Milkie, Mattingly, Nomaguchi, Bianchi, & Robinson, 2004;
Nomaguchi, Milkie, & Bianchi, 2005). Time strains with children appear to be a
stressor in the parenting role (Milkie, Nomaguchi, & Schieman, 2016). Full-time
employed mothers with young children report always feeling rushed (Milkie, Raley,
& Bianchi, 2009).

Intensive mothering ideology is linked to a world that feels increasingly unsafe
and less predictable due to economic, job and relationship insecurities and few
social safety nets (Milkie & Warner, 2014; Villalobos, 2014). Milkie and Warner
(2014) argue that mothers increasingly feel pressure to work to “safeguard” chil-
dren’s futures in a world where social programs are weak. Middle-class parents
push children more to work hard toward academic achievement in school and at
developing their unique talents through extra-curricular activities (Lareau, 2003;
Putnam, 2015). The idealization of mothers as sole champion of children perpet-
uates an individualistic approach to parenting and places enormous pressures on
mothers to protect children from harms and create “successful” children (Elliott,
Powell, & Brenton, 2015; Nelson, 2010; Villalobos, 2014). When children are not
succeeding, parents’ own well-being suffers. For example, adult children having
problems at their workplaces, in marriage and romantic partnerships, or with the
law is a powerful source of parental strain among older adults (Greenfield & Marks,
2006; Milkie et al., 2008; Pillemer, & Suitor, 1991; Spitze, Logan, Deane, &
Zerger, 1994). For mothers with minor children, Milkie and colleagues (2010)
found that when employed parents perceive that their children are not doing well,
they feel imbalanced. More research is needed to investigate how parents’ per-
ceptions as to how their children who are minors are succeeding (e.g., with peers,
with teachers, and with school work) may influence parental strain.

Third, another trend in the USA that has implications for parental strain and the
well-being of parents and children is the increase in incarceration rates in the past
several decades, in part as a policy response to the “war on drugs” (Carson &
Golinelli, 2013). The majority of inmates have children (Glaze & Maruschak,
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2008). Researchers have begun investigating the consequences of incarceration for
parental strains and mental health. Parents who have been incarcerated face great
challenges in providing their children with financial or emotional support (Swisher
& Waller, 2008). Incarceration of a partner also leads to increases in financial,
instrumental, and emotional burdens in parenting (Wildeman, Schnittker, &
Turney, 2012). In addition, incarceration often leads to relationship dissolution and
new partnerships (Turney & Wildeman, 2013), which creates family complexity
that has a range of challenges in parenting as we discuss below. Fewer studies have
examined the question as to how (adult) children’s arrest, detention, or incarceration
relates to parents’ stress. Children’s incarceration brings a lot of challenges to
parents, including financial difficulty to pay legal fees, travel to a prison to visit
their children, keeping close contact with their children, and taking care of
grandchildren (Green, Ensminger, Robertson, & Juon, 2006). Because incarceration
has become part of the life course of many people in low-income families, research
should not ignore the role of incarceration in influencing parental strain and child’s
well-being.

In sum, from a sociological point of view, stressful experiences in parenting may
derive from structural arrangements and its changes, cultural ideology and its shifts,
and social policies (or lack thereof). These structural, cultural and policy factors are
embedded in key social institutions such as the economy, the criminal justice
system, and the workplace. Sociologists strive to address new sources of parental
strain that are often a product of larger social changes.

Parental Strain: Variation Across Social Groups

Strain arises from certain experiences that individuals encounter repeatedly, which
are often deeply rooted in social structural contexts and individuals’ locations
within such contexts (Pearlin, 1989). Sociological research is concerned with how
parental strain is unevenly distributed across major indicators of stratification within
society (Pearlin, 1989; Umberson, Pudrovska, & Reczek, 2010). In this section, we
discuss variations in parental strain by some of such major indicators, including
social class, race-ethnicity, gender, sexual orientation, marital status, and child’s life
stage.

Social Class—Education, Employment, and Occupation

Financial strain is a key factor that explains why parents raising children report
poorer mental health and unhappiness compared with non-parents (Bird, 1997;
Pollmann-Schult, 2014). Parents who do not earn a sufficient income, who are
unable to secure a home, food, and health insurance, tend to suffer from high
parental strain and poorer mental health. In this chapter, however, we do not focus
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on poverty as other chapters have extensive discussions on it (Cassells & Evans;
Finegood & Blair in this volume). We discuss other indicators of social class:
education, employment, and occupation.

In general, lower socio-economic status (SES) is related to more stressors
(Pearlin, 1999). Yet how education is related to parental strain level depends on the
arena of parenting strains examined (Nomaguchi & Brown, 2011). More education
may reflect higher levels of material, social, and psychological resources that
mothers can use to deal with or buffer stressors (Ross & Van Willigen, 1997).
Adults with a higher level of education are more likely to be able to postpone their
childbearing until they are settled with financial goals and careers (Cherlin, 2010).
Education is related to intended childbearing (Musick, England, Edgington, &
Kangas, 2009), and intended births are associated with less depression among
fathers and more happiness among mothers (Su, 2012). However, more education is
often associated with more demands or expectations for parents to invest in chil-
drearing (Lareau, 2003; Nelson, 2010; Putnam, 2015). Nelson (2010) called today’s
parenting among the professional middle class “out of control” in that mothers with
teenagers are supposed to observe, discuss, and negotiate a range of activities in
their children’s daily lives. Based on her in-depth interviews, Nelson found that the
professional-middle-class mothers are more likely than working-class mothers to
doubt themselves and worry a lot about consequences of their parenting for their
children’s future. In addition, mothers with a higher level of education are more
likely to have greater career demands, which increase work–family conflict
(Schieman & Glavin, 2011). Using data from SECCYD, Nomaguchi and Brown
(2011) found that mothers with college degrees reported more role captivity (e.g.,
feeling trapped), whereas mothers who did not have college education reported
more parenting anxiety (e.g., worried about their children’s safety and their par-
enting). These findings suggest that it is important to investigate how differential
SES is linked to different types of parental strain.

Typically, having a paid job is negatively related to parental strain for both
fathers and mothers (Nomaguchi & Brown, 2011; Nomaguchi & Johnson, 2016),
perhaps because it increases material, social, and psychological resources for par-
ents. Job loss and unemployment, especially fathers’ unemployment, are related to
more parental strains for both mothers and fathers (Conger, Ge, Elder, Lorenz, &
Simons, 1994). Yet, employment could become a source of parental strain
depending on its characteristics. For example, long work hours is a strong predictor
of parents’ senses of time deficits with children (Milkie et al., 2004). An inflexible
schedule is also positively related to parental strain for both fathers and mothers
(Nomaguchi & Johnson, 2016). This makes sense, given that many parents, mostly
mothers, change their work hours to meet their children’s needs (Bianchi, 2011;
Gerstel & Clawson, 2015; Nomaguchi & Fettro, 2016). Non-standard work
schedules—e.g., working in the evening, at night, or rotating shifts—bring
depression and strain to the mother–father relationship (Presser, 2000; Strazdins,
Clements, Korda, Broom, & D’Souza, 2006), and, as we will see below, partner
problems are related to parental strain (Deater-Deckard, 2004; Nomaguchi,
Johnson, Minter, & Aldrich, 2017).
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Types of issues parents face in balancing work and family life vary markedly
across occupations. In non-professional positions, for example, in the service
industry, work schedules are increasingly unpredictable (Gerstel & Clawson, 2015).
With short notice, employees are told to stay at work late or come to work early;
they are sent home between shifts or their shifts are cancelled because there are not
enough customers. Unpredictability in work schedules disrupt parents’ and chil-
dren’s daily routine and create challenges with arrangements of childcare. In pro-
fessional positions, control over one’s schedule along with the responsibility for
overseeing others may create more interference with family, as today’s jobs and
technologies may be more likely to spill over into home life (Schieman, Milkie &
Glavin, 2009). Future research should investigate how specific occupations and
workplace dynamics influence differences in levels of parental strain.

Race-Ethnicity and Nativity

Sociologists have long been interested in Black-White disparities in adult and
child’s well-being (Brown, Donato, Laske, & Duncan, 2013). More recently, the
increase in immigration from Asia and Latin America has expanded the racial–
ethnic diversity of US families (Grieco, 2010). Although sociological stress
research suggests that in general racial–ethnic minorities are more likely to be
exposed to various kinds of stressors than whites, little research has examined
variation in parental strain by racial–ethnic group.

One explanation for variations in parenting experiences by race-ethnicity is
disparities in structural resources (Nomaguchi & House, 2013). There are marked
differences in structural factors across racial–ethnic groups in the USA. Black and
Latino mothers are more likely than White and Asian mothers to be young, be
single, have more children, and have lower family income (Aud, Fox, &
KewalRamani, 2010), all of which reflect more burdens of parenting and lower
levels of resources that mothers can use to deal with burdens, and thus are posi-
tively related to parental strain (Nomaguchi & Brown, 2011). Another explanation
is racial–ethnic differences in parenting values (Nomaguchi & House, 2013). Prior
research on parental strain has shown that mothers with an authoritarian parenting
style are more likely than mothers with an authoritative parenting style to report
frustration and conflict with their children (Nomaguchi & Brown, 2011). Blacks,
Latinos, and Asians are more likely than Whites to use an authoritarian style of
parenting, which is less tolerant of children’s disrespectful behaviors and more
likely to expect obedience and loyalty to parents and elders (Chao & Kanatsu, 2008;
Dixon, Brooks-Gunn, & Graber, 2008). Thus, observed racial–ethnic differences in
parental strain may be explained (in part) by differences in structural factors and
parenting values.

One overlooked but critical note is that racial–ethnic variations are often com-
pounded by differences in nativity. Using longitudinal data from the 1998–99
ECLS-K, Nomaguchi and House (2013) found that US-born Hispanics and
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US-born Asians differed little from US-born Whites in structural factors, parenting
values, and parental strain. This is not surprising given that Hispanic and Asian
immigrants are likely to assimilate into the mainstream White culture, as seen in
their high rates of intermarriage with Whites (Qian & Lichter, 2011). In their
children’s kindergarten year, foreign-born Hispanic mothers reported more parental
strain than US-born White mothers because of structural factors, such as single
parenthood and lower family income. Foreign-born Asian-American mothers
reported more parental strain than US-born White mothers because of more
authoritarian parenting values. US-born Black mothers, but not foreign-born Black
mothers, reported more parental strain than US-born White mothers. From
kindergarten to third grade years, only Black mothers experienced an increase in
parental strain and their higher level of parental strain than other mothers was not
explained by structural factors or parenting values (Nomaguchi & House, 2013).

In order to better understand these patterns, we need more research to investigate
variations across racial–ethnic groups and nativity status in terms of specific con-
cerns regarding raising children. Qualitative studies have illustrated that, for
African-American parents, as children move from early childhood into school age,
how to protect their children—especially boys—from discrimination may be a
constant burden (Blum, 2015; Lareau, 2003; Putnam, 2015). Warner (2010) found
that African-American parents report complex layers of safeguarding necessary to
ensure the emotional health of their children in a racist world. Dow (2016) also
reported that raising African-American boys, even in middle-class contexts,
involves a constant pressure for mothers to protect their children from the reality
that their sons are seen as dangerous and thus are likely to be subjected to harsher
discipline in school and on the street. In contrast, for Asian immigrant parents,
given the strong emphasis on academic achievement in the community, a primary
concern may center on their children’s academic success (Lee & Zhou, 2013).
Further, Nomaguchi and House (2013) found that American Indian mothers report
less parental strain than other mothers despite having structural disadvantages and
authoritarian parenting values. Cultural differences, such as a closer kinship net-
work and a more communal approach to childrearing (MacPhee, Fritz, & Miller‐
Heyl, 1996), may explain the lower level of parental strain among American Indian
mothers. These studies suggest that besides common stressors, such as lack of
material resources, there may be stressors that are specific to certain racial–ethnic
groups due to their unique locations in a given society.

Gender and Sexual Orientation

In sociological research, gender is defined as a basic aspect of structure and culture
in which “the patterning of difference and domination [is]… integral to many social
processes” (Acker, 1992, p. 565). Despite expansion in women’s economic roles
and changes in American’s attitudes about gender toward more egalitarianism,
parenting remains gendered (Bianchi, Robinson, & Milkie, 2006; Milkie, Bianchi,
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Mattingly, & Robinson, 2002) in terms of behaviors and cultural beliefs. Mothers
are much more likely than fathers to take the primary responsibility for caring for
their children (Bianchi, Robinson & Milkie, 2006). Additionally, the belief that
mothers are better suited to the caregiving role than fathers appears to be persistent
in the USA and other nations (Doucet, 2006), although some countries such as
Sweden have striven to change this gendered belief (Johansson & Klinth, 2007). At
the same time, ideal fatherhood increasingly emphasizes nurturing and involved
fathers (Lamb, 2000) and fathers have increased their time in the care of children in
many countries (Bianchi et al., 2006).

Despite the primary role that gender plays in influencing the levels and types of
parental strain that parents experience, empirical studies that focus on gender dif-
ferences in strains are scarce. National surveys often ask only one “primary” parent,
which in the majority of cases are mothers, and thus many studies do not examine
fathers. Very little research examines parenting stress for single fathers compared to
that for single mothers. Using data from the FFCWS, which collected information
regarding parental strains from both mothers and fathers, Nomaguchi and Johnson
(2016) found more gender similarities than differences in the role of employment
characteristics in influencing parental strain among parents with preschool children
—with unemployment and inflexible work schedules being major characteristics
that are related to higher levels of parental strain. In contrast, using data from the
National Survey of Parents, Milkie and colleagues (2010) found gender differences
in the associations between types of time spent with children and employed parents’
sense of work–family balance. This is interesting, given that work–family balance
is a good indicator of lower stressors for employed parents, in that interactive
“quality” time is associated with mothers’ feelings of balance more than fathers’.
We strongly urge researchers to collect information regarding parenting stressors
and mental health outcomes from both mothers and fathers.

Parents’ sexual orientation is another key status that is of emerging research
interest. Gays or lesbians raising children may experience stressors related to being
a discriminated against sexual minority—this “minority” stress may link to their
parenting experiences and their mental health (LeBlanc, Frost & Wight, 2015).
Some of the challenges for gay or lesbian parents are related to different ways
through which they become parents, such as through artificial insemination, sur-
rogacy, adoption, and/or past heterosexual relationships (Manning, Fettro, &
Lamid, 2014; Meezan & Rauch, 2005). In multiple ways, gay and lesbian parents
may have to overcome various difficulties like discrimination or stigma in raising
children that heterosexual parents may not experience. In addition, prior research on
gay and lesbian parents, which mostly focused on the well-being of children,
identifies various methodological challenges in studying same-sex parents,
including the difficulty in obtaining a representative sample with a large enough
sample size, measuring sexual orientation, and using an adequate comparison group
(Carpenter & Gates, 2008; Manning et al., 2014; Meezan & Rauch, 2005;
Patterson, 2006). Future studies need careful research designs to understand how
the links among parenting strains, supports and mental health may depend upon
sexual orientation.
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Marriage and Romantic Partnerships

Marriage and romantic partnerships play an important role in influencing parental
strain and mental health (Umberson, Pudovska, & Reczek, 2010). There have been
notable changes in romantic partnerships in the past several decades in the USA and
other Western countries (Cherlin, 2010). A relatively larger share of couples
cohabitate rather than marry compared to the past. In the 2011 National Study of
Family Growth (NSFG), 65% of US women aged 19–44 reported that they had ever
cohabited (Manning & Stykes, 2015). And having children within a cohabiting
union is increasingly common. The share of births to cohabiting women in the USA
increased from 6% in the early 1980s to 25% in 2009–2013 (Manning, Brown, &
Stykes, 2015). Many of these cohabiting unions do not last long. Data from the
2006–2010 NSFG showed that 40% of women’s first cohabitations ended in
marriage and 27% ended in dissolution, whereas 32% remained cohabiting within
the three years after union formation (Copen, Daniels, & Mosher, 2013). Adults
who dissolved their cohabiting unions as well as those who divorced typically
recouple or remarry. In 2013, 40% of all marriages were remarriages (Lewis, Jamie,
Rose, & Kreider, 2015) and close to half (46%) of adults who remarry have chil-
dren from a previous marriage or relationship. Previously married adults are likely
to choose to cohabitate before they remarry. In 2013, 47% of cohabiting adults were
previously married (Manning, 2015). These changes in romantic partnerships may
make parenting more complex. Many studies investigate how these diverse and
increasingly complex mother–father relationship contexts influence child’s
well-being, but fewer investigate how these changes influence parental strain.

The increase in cohabitation has led to a question as to differences in parental
strain between married and cohabiting parents. Using the 1999 National Survey of
American Families, Brown (2004) showed that cohabitating parents were more
likely to report a higher level of parental strain than married parents at the
descriptive level. Using the FFCWS, Gibson-Davis (2008) found that at the
bivariate level, mothers without a partner and mothers cohabiting with a new
partner (i.e., their children’s stepfather) reported more parental strain than mothers
who live with their children’s fathers. Cohabiting stepfathers reported more parental
strain than fathers who are married to the mother of their children and lived with
them. One question is to what extent these associations are due to what sociologists
call a “selection effect.” That is, men who become cohabiting stepparents are less
advantaged in many ways compared to those who remain married to their children’s
mother or those who remarry their stepchildren’s mother, including having less
education and lower income (Hofferth, 2006). These antecedent differences may
shape the differences in parenting stress between cohabiting stepfathers and resi-
dential biological fathers or married stepparents. Gibson-Davis (2008) used
fixed-effects models, which control for unobserved antecedent characteristics that
might be related to step-parenthood, cohabitation, and parental strain, and found
that there was little difference in parental strain levels by family structure except
that cohabiting stepfathers reported less parental strain than biological married
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fathers. This may be because cohabiting stepfathers assume fewer parenting
responsibilities—they may be less worried about financial or emotional aspects of
raising stepchildren, particularly if there is a biological father who remains con-
nected to those children. As cohabitation becomes more common in the USA and a
“legitimate” form of parental union, such differences in parenting stress between
cohabiting and married (step)parents may diminish (Stavrova & Fetchenhauer,
2015).

The increase in cohabitation, which is a less stable form of union, has led to an
increase in the percentage of mothers and fathers who experience more than one
partnership dissolution and have children from multiple partners (Guzzo, 2014).
This “multiple partner fertility” (MPF) often leads to complex co-parenting
arrangements across multiple biological and social parents, which presumably leads
to more strains and poorer mental health. Again, because MPF is far more likely to
be experienced by economically and socially disadvantaged adults than those who
are more advantaged (Guzzo, 2014), both MPF, including family complexity that
MPF creates, and poorer mental health are results of such disadvantages (Turney &
Carlson, 2011).

At the descriptive level, single mothers report higher parental strain than part-
nered mothers (Avison, Ali, & Walters, 2007). Explanations for this discrepancy
focus on two different perspectives—resource versus crisis models (Amato, 2010;
Williams, 2003). The resource model contends that single mothers are more likely
than partnered mothers to have fewer economic resources and weaker social sup-
port, which leads to greater financial strain, overload, and work–family conflict
(Nomaguchi, 2012b). Some studies support this perspective, showing that differ-
ences in parental strain by partnership status were no longer significant once SES
was controlled for (Nomaguchi & Brown, 2011; Nomaguchi & Johnson, 2016).
Other studies, however, show that single motherhood is related to more parental
strain even after controlling for SES (Nomaguchi & House, 2013). The crisis model
posits that divorce or the termination of a relationship is a stressful event, but most
people are able to adjust after a while. Using longitudinal data from the FFCWS, a
couple of studies (Cooper et al., 2009; Halpern-Meekin & Turney, 2016) found
support for the crisis model, suggesting that longitudinal examination is critical in
understanding the link between single parenthood and parental strain.

Residency status with children is important for understanding parental strain.
Non-resident parents tend to feel more, not less, parental strain and poorer mental
health than resident parents, perhaps because they face many constraints to support
or spend time with their children and thus they feel they are not adequate as a parent
(Evenson & Simon, 2005; Gibson-Davis, 2008; Nomaguchi & Milkie, 2003).
Increasingly, post-divorce arrangements involve joint custody and co-parenting,
which has led to an increasing diversity in living arrangements among separated
parents and their children (Bakker & Karsten, 2013). Yet, we do not know much
about how joint custody arrangements, which may involve coordination of child-
care responsibilities and children’s residential transitions between two households,
influence parental strain. Based on in-depth interviews with formerly married or
cohabiting parents in the Netherlands, Bakker and Karsten (2013) found that
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mothers with a joint custody arrangement, in which their children alternate living
between parents, experience fewer constraints in combining work, childcare, and
leisure. Also using Dutch data, van der Heijden, Poortman, and Van der Lippe
(2016) report that for mothers, a joint custody arrangement is related to less time
pressure than a sole custody (i.e., their children live mostly with them) arrangement.

The quality of the mother–father relationship plays a primary role in influencing
parental strain (Umberson et al., 2010). The concepts and measures that capture
relationship quality vary, including emotional support, conflict, intimate partner
violence, and cooperative co-parenting (Crnic & Ross in this volume; Nomaguchi,
Brown, & Leyman, 2015; Nomaguchi, Johnson, Minter, & Aldrich, 2017). To
better understand how partners affect each other’s stress and mental health, it is
important to examine how fathers’ contributions to childcare influence mothers’
parental strain. Using data from the FFCWS, Nomaguchi, Brown, and Leyman
(2015) found that two aspects of fathers’ participation in parenting—engagement
with children and participation in child-related chores—were negatively related to
maternal parental strain regardless of mother–father relationship statuses (i.e.,
married, cohabiting, dating, separated, and repartnered). Van der Heijden,
Poortman, and Van der Lippe (2016), in the Dutch study mentioned earlier,
reported that sole-resident mothers experienced less time pressure when their for-
mer partner saw their child more often. Thus, given that engagement with children
is related to less parental strain levels for fathers (Nomaguchi & Johnson, 2016),
there is a gain for both mothers and fathers when fathers participate more. As briefly
discussed earlier, however, fathers often face challenges in spending time engaged
with children in daily lives due to long work hours and inflexible work schedules
(Fox, 2009; Gerstel & Clawson, 2015).

There are other changes in mother–father relationship contexts that may have
important implications for parental strain. One trend toward diversity in romantic
relationships is the increase in interracial marriage and romantic partnership (Qian
& Lichter, 2011). Research that examines parental strain among interracial or
interethnic couples is rare. Interracial or interethnic couples are more likely than
same-race or same-ethnic couples to have different values in childbearing and other
issues (Hohmann-Marriott, & Amato, 2008), which may add another layer of
challenge to parenting. Finally, it is possible that factors that are salient to parental
strain may vary across family structure, family type, and residential status. For
partnered parents, fairness in the division of labor and the quality of partnership
may be salient sources of parental strain, whereas for single parents, lower levels of
social support both in the workplace and in the household may be more relevant
(e.g., Nomaguchi, 2012b). Identifying specific stressors or needs of parents
that differ across different family structures is critical in informing policy-makers
about effective social policies that help parents raise their children.
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Life Stage

Although researchers and the public tend to focus on early childhood as the period
when parenting is most stressful, sociologists using a life course perspective argue
that parental strain does not stop when children reach a certain age (Pearlin, 1983).
Parenthood continues throughout the entire life course, and the emotional stakes of
relationships with children are high even after children are far into adulthood
(Milkie et al., 2008; Umberson, 1992). However, parents’ specific concerns about
children change as children get older. For parents of newborns, for example,
sources of strain may have more to do with physical exhaustion, and the fears of
making sure the baby is properly cared for (Fox 2009; LaRossa & LaRossa, 1981).
Parents of school-aged children may be more concerned about misbehavior at
school, failure to achieve acceptable grades, and relationships with friends.
Moreover, parent–child relationship quality begins to decline as children move
from preschool to school-age as well as from school-age to adolescence
(Nomaguchi, 2012a). For parents with adolescents, there are many new forms of
strain potentially introduced. For example, monitoring teenagers’ behavior can be
quite difficult, and the kinds of trouble that adolescents may encounter (e.g.,
experimenting with drugs and alcohol, sex, skipping school, law breaking) can have
serious consequences (Lanctôt, Cernkovich, & Giordano, 2007). Negative events in
youths’ lives can have a long reach—even elderly parents whose adult children had
trouble years back when those offspring were adolescents are more depressed than
the elderly whose adult children had fewer problems as teens (Milkie, Norris, &
Bierman, 2011). Recent studies have suggested that parents of young adults con-
tinue to be heavily involved (“helicopter parents”) or are relied upon as a safety net
when misfortunes such as job loss or relationship dissolution happen in their
children’s lives (Kirkpatrick Johnson, 2013; LeMoyne & Buchanan, 2011). For
aging parents, major sources of potential stressors include whether their adult
children are economically independent, staying clear of legal issues, and have
strong social support (e.g., Greenfield & Marks, 2006). Poorer relationship quality
with adult children—conflict, unpleasant treatments, or ambivalence—is another
key stressor for aging parents (Fingerman et al., 2008; Milkie et al., 2008;
Umberson 1992). These studies indicate that children in each life stage may create
unique stressors for parents.

Moderators in the Stress Process

As Pearlin (1989) noted, not all parents who are exposed to the same level of
stressors show manifestations of stress, such as increased depression, anxiety, or
anger. One reason for such differential vulnerability to stressors is differential
distributions of coping resources. Although research typically focuses on social
support, mastery, and individual problem-solving skills as coping resources
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(Pearlin, 1999), coping resources include other types, such as financial resources
and family-friendly workplace policies. Here again, sociologists focus on unequal
distributions of coping resources across social locations. In general, parents with
better resources, such as a higher level of education, higher earnings, and wealth,
are more likely than those with limited resources to be able to better cope with
challenges. For example, Cooper and colleagues (2009) found that the link between
family structure transitions and parental strain are less pronounced among college
educated mothers compared to mothers without college degrees. When balancing
work and family life, higher-SES mothers have better resources to do so, including
control over work schedules, which are related to less work–family conflict (Kelly
et al., 2014). Higher-SES mothers can reduce housework hours through hiring
cleaning services and ordering dinner from restaurants. Lower-SES mothers have
limited options—they tend to drop out of the labor force in response to their
children’s needs and problems, which may result in financial strain (Budig &
Hodges, 2010; Damaske, 2011; Gerstel & Clawson, 2015). Although having
children with disabilities is stressful for any parent (Neece & Chan, in this volume),
whether parents are economically and socially advantaged make a difference. For
example, parents with more education are more likely than those with less edu-
cation to easily interact with health professionals and educators, and thus receive
more satisfying care for their children, which is a key factor reducing stressfulness
and anxiety among parents raising children with disabilities (Hogan, 2012). It is
important to note that research underscores that the same levels of parental strain
could have different implications for different social groups.

Another reason for differential vulnerability to stressors in the parenting role by
social groups is differences in the salience of the parenting role due to cultural
ideology and structural factors. As mentioned earlier, women are more likely than
men to be assumed to take the primary responsibility for raising children in the
USA. These gendered cultural expectations may lead women to be more vulnerable
to parental strain than men. Time strain with children has implications for mothers
and fathers (Milkie et al., 2016); however, it may be more relevant for mothers’
well-being as Nomaguchi, Milkie and Bianchi (2005) found that for mothers, time
strain with children is associated with worse well-being, whereas for fathers, time
strain for oneself, which could reflect role captivity in the parenting role, is a more
important factor for life satisfaction. Salience of the parenting role may vary by
race-ethnicity, too. The parenting role may be more important relative to other
social roles, such as employment and marriage, for Blacks than for Whites because
Blacks are more likely than Whites to face greater barriers and fewer opportunities
to succeed in other social roles (Lee, Peek, & Coward, 1998). Milkie, Bierman, and
Schieman (2008) found that the association between negative events experienced
by adult children and aging parents’ depressive symptoms was more likely to be
found among Black parents than White parents, and among mothers more than
fathers. Note that disparities in salience of the parenting role across different social
groups change as the structured arrangements in the larger society change. For
example, as gender inequality in the workplace and the mainstream culture
diminishes, the gender gap in the salience of the parenting role should be narrowed,
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which may, in turn, lead to a narrowing gender gap in vulnerability to stressors in
the parenting role.

Finally, the ability to mobilize care networks for children is a key resource,
particularly in a culture which emphasizes individual or family responsibility rather
than that of the larger community. Hansen (2005) found that some families were
able to bolster their childrearing capacities by pulling in multiple hands to help care
for their children, and creating interdependent networks to aid in their many
responsibilities for their offspring. Small (2009) shows that social capital building
for parents can be distinctly patterned by organizational practices that bring parents
together (or do not). More research on how neighborhoods and social networks
influence and may buffer parenting strain is crucial.

Other Key Factors in the Sociology of Parenting Stress

Comparisons Between Parents and Non-parents

Sociological studies on parenting stress and mental health have largely focused on
the link between the parenting role and individuals’ health and well-being
(Umberson et al., 2010; Umberson, Thomeer, & Williams, 2013). Researchers
investigate variations between parents and non-parents in various indicators such as
depression (Evenson & Simon, 2005; Nomaguchi & Milkie, 2003), happiness or
life satisfaction (Margolis & Myrskylä, 2011; Pollmann-Schult, 2014), loneliness
(Koropeckyj-Cox, 2002), and emotions such as anger and guilt (Glavin, Schieman,
& Reid, 2011; Ross & Van Willigen, 1996). Explanations for such effects lie in
differences between parents and non-parents in exposure to social stressors in major
life domains—work, marriage, and leisure. Major stressors include financial strains,
relationship strains, and time strains (Nomaguchi & Milkie, 2003; Pollmann-Schult,
2014). These studies conceptualize that the demands of parenting proliferate into
other domains, such as work or marriage and romantic partnership, increase work
stress or relationship stress, and in turn may lead to poorer mental health.

Comparisons with non-parents are useful because results can reveal the social
arrangements that are lacking in supports for adults who take care of dependents.
The type of “non-parent” researchers compared to parents is vital—are those
considered “non-parents” people who already reared children who are no longer in
the household (and thus an age control is necessary)?; are they step-parents and/or
perhaps have children living elsewhere?; or are they those who never had biological
or step-children (in which issues of desirability and intentions for having children
should be considered) (Nomauchi & Milkie, 2003)? Research using careful com-
parisons of parents and non-parents shows that parents fare worse in mental health
and well-being by some, but not all measures, and this varies by social status
(Nomaguchi & Milkie, 2003). In certain ways, parents may be better off, such as
experiencing more meaning in life (Umberson et al., 2010).
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To understand parents’ well-being, it is important both to compare non-parents
to parents and to expand our understanding of sources and mediators of stressors
that parents experience uniquely and to greater extents or depths than non-parents.
To better understand the mechanisms and variation by social contexts, it is
important to examine specific forms of parental strain. One reason for focusing on
more general mental health or well-being indicators, rather than parental strain, may
be due to data limitations. Sociologists use national surveys that are designed to
cover various issues and often include non-parents. Questions for everyone, not just
parents, are more likely to be included in national surveys. We encourage
researchers to include parental strain questions in ongoing large-scale data
collections.

Cross-National Comparisons

Parenting experiences vary across different countries in part because the degree in
which countries rely on individual family members to take care of the dependents—
children and the elderly—varies. Several studies find cross-national variations in
life satisfaction disparities by parental status (e.g., Aassve, Mencarini, & Sironi,
2015; Aassve, Goisis, & Sironi, 2012; Glass et al., 2016). Margolis and Myrskylä
(2011) show that the link between the number of children and life satisfaction
depends on life stage of the individuals and welfare regime of the county in which
they live. Using data from the World Values Surveys (WVS), which include 86
countries, they found that overall the number of children is negatively related to
happiness among those aged less than 30 years old, whereas it is positively related
to happiness among those aged 40 or older. There is little association between the
number of children and happiness among those aged 30–39. The negative associ-
ation between the number of children and happiness among the youngest group is
weakest in countries with high public support for families (e.g., Denmark and
Sweden). The positive association between the number of children and happiness
among the older age group is stronger in developing countries where support for the
elderly depends mostly on the family. Similar patterns are found in a study by
Aassve, Goisis, and Sironi (2012) that used the European Social Survey. Glass,
Simon, and Andersson (2016) report that happiness disparities by parental status are
larger for the USA than the other 21 OECD countries in part because of less
generous policies such as subsidized childcare and paid leave. These studies indi-
cate that institutional contexts in a larger society play a critical role in shaping the
burdens and rewards of parenting.

In sum, the burden of being a parent is heavy. Parents must provide financially
and socially for their children whereas, obviously, non-parents do not. They must
provide enough monetary resources to invest in housing, clothing, food, health care,
and so on, for these dependents, which can create financial strain, work overload, or
both. While providing financially, they must figure out often complex childcare
arrangements during work hours in the early years, and as children age, for
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after-school hours and summertime for many years. Simultaneously, parents must
have the time, stamina, and energy to establish and maintain close ties with children
as they manage and shape parent–child time and the child’s independent social
activities. They must plan and meet challenges related to the child’s well-being.
Non-parents simply do not have these incredibly extensive obligations in raising the
next generation and are thus freed from the many and varied strains inherent in the
parent role. While the work of parenting is heavy, it can be greatly supported,
although public and workplace monetary and social supports in some countries,
including the USA, are quite thin.

Conclusions

Parents face a multitude of pressures and difficulties that arise and are often sus-
tained over the many years that children develop from helpless infants to mature
adults. A sociological perspective is unique in that it “zooms out” to assess the “big
picture” affecting parents—the social and economic statuses, the wider social and
cultural milieu in which parents live—such as local communities, ethnic cultures,
and nations—and the social changes which create new and different strains for
parents. Knowing these structural and cultural factors can explain much variation in
which parents experience strains, and thus potentially poorer mental health. Besides
common stressors in parenting such as overload, parent–child relationship strain,
caregiving strain or role captivity, financial strain, and work-family conflict, con-
temporary parents may be facing new types of challenges that parents from pre-
vious generations have not experienced. In addition to what we discussed above,
there are several important venues for future research in sociological perspectives
on parenting stress that will help advance the field.

First, more conceptual advancement in the study of the stress of parenting and
their families is vital. The concept of stress proliferation in the stress process model
would be useful to purse for parenting scholars. For example, we know that
low-income parents may face a wide range of stressors, such as difficulties in
unemployment, financial strain, arranging childcare, work–family conflict, major
traumas and adversities, a history of intimate partner violence, incarceration, single
parenthood, and ambient stressors reflecting neighborhood environments. Yet, we
know less about the mechanisms through which these stressors proliferate from one
to another arena for different groups of parents, as well as from one generation of
parents to the next. As Pearlin (1999) noted, it is important to identify primary—or
initial—stressors that are likely to lead to secondary stressors to understand why
some people are more vulnerable than others, who hold similar social statuses and
roles, to the same sets of stressors.

Additionally, understanding the stress process that involves multiple family
members is warranted. As Milkie has written elsewhere (2010), stressful experi-
ences confronting parents and families may be unequally shared, with mothers
perhaps taking responsibility more often for trying to address “family” or children’s
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problems as they arise. Examining how difficulties—large and small—such as
financial setbacks, housing concerns, migration problems, and children’s peer or
health troubles come to be taken on as the burden of one parent, and how mothers
and fathers may or may not share a sense of family togetherness or mastery in
solving their problems may be fruitful venues for future research.

The poignant and profound moment that occurs when a mother or father holds a
child for the first time signals that parenting is a life-long process. Life course
scholars (Milkie et al., 2008; Umberson et al., 2010) contend that it is crucial to
assess how parenting shapes life experiences and influences the well-being of adults
over the life course. How different trajectories vary by the social statuses of parents
is of central concern. For example, although many mothers experience disruptions
of employment activities due to their children’s schedules and needs, mothers with
less education are more likely than mothers with a college degree to experience a
greater number of disruptions, which is related to poorer health outcomes (Frech &
Damaske, 2012). Avison (2010) urges researchers to investigate life course patterns
of single mothers’ exposures to a wide range of stressors in the broader scope of life
span including their own childhood experiences.

Although studies tend to focus on strains and challenges, research suggests that
parenthood also brings resources and facilitates adult’s well-being.
Sociological work assessing the contrasting costs and rewards of parenting can be
expanded. For example, having children who are minors expands social networks
with extended family members, other parents, and people who are engaged in
carework such as childcare workers, teachers, and volunteers in the community
(Gallagher & Gerstel, 2001; Nomaguchi & Milkie, 2003), although it may curtail
social networks with adults without children (Munch, McPherson, & Smith-Lovin,
1997). Emotional gains from having children may include a sense of purpose, life
meaning, responsibility, and direction in life (Edin & Kefalas, 2005; Umberson &
Gove, 1989). Better relationship quality with their children leads to better psy-
chological well-being (Nomaguchi, 2012a, b; Umberson, 1992). Some quantitative
studies have considered both costs and benefits of parenting (Gove & Underson,
1989; Nomaguchi & Brown, 2011; Nomaguchi & Milkie, 2003; Pollmann-Schult,
2014). Children with special needs may strain parents’ marriages and sibling
relationships, but they also make their families have more family-centered lives,
eating meals, playing games, or watching television together (Hogan, 2012). We
need more research to investigate under which conditions and in which cultures
parenting produces more stressors than resources. Similarly, studies investigating
potential new supports as well as new stressors that parents today experience,
compared to those in the past, will expand the field.

In all, mothers and fathers produce vital public goods—healthy children—and
parents need a great deal of support to accomplish the ongoing and often arduous
work of raising children. Along the life course, many potential roadblocks to
successful parenting arise, particularly for those in society with less advantaged
statuses, and with fewer social and economic resources. National and workplace
policies can help alleviate some stressors of parenting, through help in providing
paid leaves, tax relief, high-quality childcare and schooling, health care, university
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tuition support, and so on. Understanding the most important social factors sup-
porting parents can go a long way in helping the multitudes of mothers and fathers
on the front lines of the daily work of caring for the next generation of citizens.
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Chapter 4
Parental Stress and Child Temperament

Maureen E. McQuillan and John E. Bates

Parental stress is generally associated with poor adjustment outcomes in children,
including insecure attachment and behavior problems (Jarvis & Creasy, 1991;
Cummings & El-Sheikh, 1991; Thompson, Merritt, Keith, Bennett, & Johndrow,
1993). Some prevention and intervention efforts focus on this association
(Kaaresen, Rønning, Ulvund, & Dahl, 2006; Nair, Schuler, Black, Kettinger, &
Harrington, 2003; Piquero, Farrington, Welsh, Tremblay, & Jennings, 2009;
Sanders, 1999; Turner & Sanders, 2006; Wolfe, Edwards, Manion, & Koverola,
1988; Zubrick et al., 2005). However, at this point, the processes explaining the
association between parental stress and child adjustment have not been clearly
established. Consideration of mediating and moderating processes underlying the
link between stress and child functioning will aid the development of prevention
and intervention efforts. Research does suggest that highly stressed parents tend to
use harsh or otherwise ineffective parenting practices (Belsky, Woodworth, &
Crnic, 1996; Rodgers, 1993). At extreme levels, parental stress can even result in
child abuse and neglect (Chan, 1994; Holden & Banez, 1996). Further, parental
stress can negatively affect parent adjustment, specifically physical health and
psychological well-being (DeLongis, Coyne, Dakof, Folkman, & Lazarus, 1982;
Gelfand, Teti, & Fox, 1992).

Parental stress can be further exacerbated by challenges due to child tempera-
ment. Temperament refers to individual differences in reactivity and self-regulation
that are biologically based and shaped over time, at least at the phenotypic level of
expression, by maturation and experience (Rothbart & Bates, 2006). Several
dimensions of child temperament, including fearfulness, effortful self-regulation,

M.E. McQuillan (&) � J.E. Bates
Department of Psychological and Brain Sciences, Indiana University,
Bloomington, IN, USA
e-mail: memcquil@umail.iu.edu

J.E. Bates
e-mail: batesj@indiana.edu

© Springer International Publishing AG 2017
K. Deater-Deckard and R. Panneton (eds.), Parental Stress
and Early Child Development, DOI 10.1007/978-3-319-55376-4_4

75



and difficultness, are associated with child adjustment outcomes and can also
influence parental stress. Early fearfulness is associated with later internalizing
behavior problems, such as anxiety, more so than with externalizing problems, such
as aggression. Early effortful self-regulation deficits are associated with later
externalizing problems more so than internalizing problems. Difficultness, which is
here defined as a disposition to constitutionally based negative emotional reactivity,
predicts both internalizing and externalizing equally (Rothbart & Bates, 2006;
Bates, Schermerhorn, & Petersen, 2012). Behavior problems and their tempera-
mental underpinnings can create challenges for parents, including disruption in the
family system, increased time demands, and parent feelings of frustration, worry,
guilt, and/or embarrassment regarding their child’s behavior (Bussing et al., 2003).
In addition, parent stress and its consequences for parenting may affect child
experiences, and children’s response to parental stress and behavior may depend on
their temperament. Some children develop negative adjustment outcomes when
exposed to high levels of parental stress, while others demonstrate more resilience
(Barton & Zeanah, 1990). As a further complication, to the extent that these tem-
perament dimensions are separable, there is also the possibility of interactions
between the various temperament dimensions and their effects on child problem
behavior and parent stress (Bates, Schermerhorn, & Petersen, 2014). For example, a
negatively reactive child who has good effortful control will not create as many
hassles for a parent as a reactive child with low effortful control. An emotionally
reactive child with good regulation can be less affected by the parents’ stress than a
similarly reactive but less well-regulated child (Schermerhorn et al., 2013). One
illustration of this is the finding that children who are highly reactive and poorly
regulated have a greater likelihood of developing behavior problems when exposed
to maternal negativity and a stressful home environment compared to their reactive
but better regulated peers (Chen, Deater-Deckard, & Bell, 2014).

Parent stress is multifaceted, just as temperament (Rothbart & Bates, 2006) and
parenting (Bugental & Grusec, 1998) are. The processes underlying the link
between stress and parent–child functioning likely involve complex interactions
between multiple dimensions of stress. This chapter has five main objectives: 1.
Consider multiple possible aspects of parental stress, including sleep deficits, and
their influence on parent–child relations; 2. describe connections between child
temperament and parental stress; 3. examine the additive and interactive effects of
parental stress and child temperament on parent–child relations; 4. consider theo-
retically plausible risk and protective factors that could moderate the processes
underlying links between stress and functioning; and 5. building from the recent
literature on these questions, offer suggestions for future research.

To achieve these aims, we primarily focus on parental stress and sleep deficits
experienced when rearing typically developing children during early childhood. We
recognize the significant stress associated with children who have intellectual and
developmental disabilities (Deater-Deckard, 2004; Neece and Chan, this volume,
Chap. 5), and there is a literature on sleep disruptions in parents of children with
chronic health issues (Cottrell & Khan, 2005; Ikeda, Nagai, Kato-Nishimura,Mohri, &
Taniike, 2012; Meltzer & Mindell, 2006; Mörelius and Hemmingsson, 2014; Shaki,
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Goldbart, Daniel, Fraser, & Shorer, 2011). However, in the interest of space and
because of our own research focus, this chapter focuses only on parenting stress, sleep,
and temperament in families with typically developing children.

This chapter puts emphasis on parental stress and sleep deficits during toddlerhood,
preschool, and school-age eras, even though existing research on parental sleep has
emphasized the postpartum and infancy periods. We note that between the ages of 3
and 6, child self-regulation grows markedly and daytime naps decline (Iglowstein,
Jenni,Molinari,&Largo, 2003;Dahl, 1996). For a number of parents, especially those
with children whose self-regulation develops more slowly than expected or whose
sleep patterns fail to mature, parent stress and sleep could be affected during this time
period. Impulsive, noncompliant, and aggressive behavior is relatively common
during early preschool years and can contribute to parent stress (Campbell, 1995;
Crnic, Gaze, & Hoffman, 2005). At the transition to school, most children have
developed self-regulation skills and have reducedmisbehavior (Tremblay, 2000), and
social expectations for child behavior increase markedly, so children with continued
externalizing behavior could elicit negative feedback from teachers and other parents,
further adding to parent distress (Gross, Shaw, & Moilanen, 2008).

Defining Parental Stress and Moderating Factors

Stress is a popular concept with a variety of definitions. One general definition
states that stress involves a stimulus or demand (a stressor), which results in distress
and/or strain (pressure to adapt to address the stressor), and a physiological reaction,
such as elevated norepinephrine or, when adaptive resources are strained, elevated
cortisol (Rutter, 1981; Selye, 1979). Stress, as conceptualized here, can have
adaptive functions. Moderate levels of stress can help the body remain alert for
overcoming challenges, but too much stress can impair functioning (Selye, 1979).
Different degrees of stress may vary in their impact, depending on an individual’s
interpretation of and response to stress. Parents’ personality characteristics, cog-
nitive resources, and social supports may explain individual differences in stress
response. We consider high parental stress to include the effects of general stressors
such as shortage of money, employment changes, relocation, death of a loved one,
or marital conflict, as well as effects of stressors specifically related to child-rearing,
such as daily demands of raising a young child, household chaos with busy
schedules, disorganization, crowding, and noise, and subsequent feelings of frus-
tration, worry, and incompetence.

Daily hassles of raising a child. Parents commonly experience irritating and
distressing everyday demands, such as needing to clean messes, resolve sibling
conflicts, and prepare children for outings (Crnic & Greenberg, 1990). Such events,
often referred to as hassles, are predictive of parental psychological distress above
and beyond the effect of stressful life events (Quittner, Glueckauf, & Jackson, 1990;
Kanner, Coyne, Schaefer, & Lazarus, 1981; Lazarus & Folkman, 1984). Although
stressful life events increase the likelihood of negative outcomes, such as negative
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parenting attitudes and parent–child interactions (Crnic, Greenberg, Ragozin,
Robinson, & Basham, 1983), these events tend to be rare, time-limited occurrences
for most families (Crnic & Greenberg, 1987). Stressful life events may indirectly
affect family functioning because stressful life events tend to increase the frequency
and intensity of everyday hassles. These everyday hassles can subsequently lead to
diminished health and well-being and have a greater cumulative impact on family
functioning (Compas, Howell, Phares, Williams, & Ledoux, 1989; Farber,
Primavera, & Felner, 1983; Crnic & Greenberg, 1990; Crnic et al., 2005).

Observational studies have shown that on days when mothers reported a higher
frequency of parenting hassles, they tended to show more irritability in interactions
with their child, compared to days on which they reported minimal daily hassles
(Patterson, 1983). It is unclear whether daily hassles leave mothers feeling dis-
tressed and behaving irritably, or whether maternal distress and irritability increase
challenging child behaviors, such as a child resisting preparation for going out,
which may make parenting tasks more difficult and increase the parent’s perception
of tasks as upsetting. Of course, both processes could operate, even within the same
time periods. However, an experimental manipulation has provided evidence that
with increased parent demands (e.g., needing to prepare a meal or complete
paperwork), mothers have been observed to pay less attention to their children,
show less positive affect, and use more directive or intrusive parenting strategies in
interactions (Miller, Shim, & Holden, 1998). Parents with lower emotional and
cognitive control capacities may be more likely to experience highly frequent and
intense daily hassles. Limited cognitive control capacities are associated with less
parental monitoring, involvement, and consistency (Crandall, Deater-Deckard, &
Riley, 2015), and this may intensify child misbehavior and make parenting tasks
especially challenging and demanding.

Parental feelings of incompetence. Subjective impact of a stressor depends on
cognitive appraisal or interpretation of the stressor (Lazarus, DeLongis, Folkman, &
Gruen, 1985). Some parents may interpret challenging child behavior and parenting
demands as problems that can be solved and challenges that can be overcome, but
other parents may interpret them as evidence that they are ineffectual parents, thus
feeling incompetent, hopeless, and dissatisfied as parents, and further stressed.
Parents reporting more intense and frequent child behavior problems consistently
tend to report lower levels of self-esteem, suggesting that they may interpret the
stress of challenging child behavior as a personal failure and sign of their own
incompetence (Patterson, 1980; Wolf & Acton, 1968). This is more thoroughly
illustrated in Crnic and Ross’ consideration of child influences on parents’ sense of
self-efficacy (this volume, Chap. 11). Crnic and Ross importantly emphasize the
bidirectional nature of parenting stress and parental self-efficacy, noting how var-
ious sources of parental stress can make parents feel less efficacious, which in turn
makes parenting more stressful.

Interparental conflict. Difficult child behavior and overwhelming parenting
demands can also lead to disagreements between parents about parenting respon-
sibilities and decisions, which can then exacerbate child emotional reactivity and
difficult child behavior (Belsky et al., 1996). Interparental conflict has also been
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shown to disrupt child sleep, especially in low-income minority families, and these
sleep problems are associated with subsequent increases in marital conflict, per-
petuating a negative cycle (Kelly & El-Sheikh, 2011; Peterson & Zill, 1986).
Interparental conflict therefore serves as an additional parental stressor, which could
result in worsening child sleep and behavior and more negative parenting.

Single parenting and social isolation. Some single parents may have escaped,
at least mostly, the stress of interparental conflict, but they could still experience the
stress (in effect, at least) of limited social support and possible social isolation.
Single parents are especially likely to use ineffective and inconsistent parenting
practices (Bank, Forgatch, Patterson, & Fetrow, 1993), but this is less likely if they
have social support (Adamakos et al., 1986; Cohen & Wills, 1985). Parents who
have and use a social support system tend to report less stress (Mulsow, Caldera,
Pursley, Reifman, & Huston, 2002) and use less ineffective and more positive
parenting behaviors (Crnic et al., 1983). Additionally, social support can reduce the
risk of disturbed sleep resulting from psychosocial stressors (Akerstedt et al., 2002).
In short, single parents who do not have another adult in the home to provide social
support, and who do not use or have other resources for social support, may
experience additional stress and be especially likely to parent ineffectively.

Even with some social support, a single mother can end up feeling inadequate,
isolated, or distressed (Hobfoll & Lerman, 1988). For example, one study found
that increased use of community resources was associated with more maternal
distress (Podolski & Nigg, 2001), although its cross-sectional nature prevented
conclusions about whether mothers who were more distressed sought out more
social support or whether mothers found social support to be unhelpful or rejecting,
and thus were left feeling distressed. Nevertheless, on average, single parents,
compared with partnered parents, tend to experience more aversive and fewer
positive social events, limited social support in the home, and the risk of unhelpful
social support in the community, which can leave single parents feeling incom-
petent, embarrassed, and even more stressed (Wahler & Dumas, 1989, 1984).

Role overload. When parents’ workload and perceived demands exceed their
time and energy, they may experience an additional stress of role overload (Reilly,
1982). Workload in the home, including non-child-rearing tasks, such as needing to
cook, wash, clean, garden, shop, and manage family finances, significantly con-
tributes to an overarching parental stress construct (Östberg & Hagekull, 2000).
Domestic workload was directly and indirectly associated with parent stress through
difficult child temperament, such that parents who perceived their household
responsibilities as pressing and demanding tended to also perceive their child as
more difficult and reported higher levels of stress.

Parents who also work outside of the home may experience further role over-
load. Working parents, despite not having to do many of the day’s childcare tasks,
must do many other important tasks. Moreover, in some instances, working parents
may be too tired themselves to fully enjoy warm, responsive interactions with their
child. For example, when mothers returned home from work on days in which they
reported higher levels of job stress, they tended to be more withdrawn in interac-
tions with their children, showing fewer expressions of affection and speaking less
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compared to days when they reported less job stress (Repetti & Wood, 1997).
Working parents may also be more likely to perceive their household as rushed and
chaotic and may experience conflicting home and work obligations. For instance,
mothers who reported high levels of satisfaction with their career positions also
tended to report higher levels of parental stress, which may be a direct result of role
conflict and overload (Mulsow et al., 2002). Alternatively, a stable career outside of
the home could provide parents with life satisfaction, sense of purpose, and
financial resources that can aid parenting ability. Employment status could reflect
parents’ personality trait of conscientiousness, a trait that could help parents lead
well-organized households (Weinstein et al., 1998). Despite these varying
hypotheses with theoretical plausibility and preliminary empirical support, addi-
tional research is needed to clarify the influence of parental employment status on
parent functioning.

Home chaos. Families facing numerous parenting tasks, interparental conflict,
limited social support, and role overload may be especially likely to also experience
what is hyperbolically but commonly called chaos in the home. Home chaos can be
defined as confusion, rush, and disorganization in the home, due to little order, few
routines, and high levels of crowding, home traffic (i.e., people coming and going in
the home), and background noise (Corapci & Wachs, 2002; Dumas, Nissley,
Nordstrom, Smith, Prinz, & Levine, 2005; Matheny, Wachs, Ludwig, & Phillips,
1995).

Cross-sectional research has demonstrated a link between home chaos and more
ineffective parenting practices, including laxness, verbosity, over-reactivity, and
intrusiveness, and less effective practices, including responsiveness and involve-
ment (Dumas et al., 2005; Matheny et al., 1995; Evans, Lepore, Shejwal, &
Palsane, 1998; Wachs, 1993; Evans, Maxwell, & Hart, 1999; Wachs & Camli,
1991; Valiente, Lemery-Chalfant, & Reiser, 2007). Parents with limited cognitive
and emotional control capacities may be more susceptible to parenting hassles
(Crandall et al., 2015), so it is understandable that parents with ADHD symptoms,
showing similar deficits in cognitive control, also tend to report more household
chaos, even when demographic factors and child ADHD symptoms are controlled
(Mokrova, O’Brien, Calkins, & Keane, 2010). Again, longitudinal designs are
critical for distinguishing whether parent characteristics and ineffective parenting
practices lead to disorganized, poorly managed, chaotic homes, or whether home
chaos leads to less supportive and more ineffective parenting practices. Chaotic
homes may, through some yet unidentified process, cause parents to use ineffective
and inconsistent parenting practices, further adding to chaos in the home and
parental stress. Parental sleep deficits, for example, could be involved in this cycle,
mediating the association between home chaos and parenting practices.

Sleep deficits. Household chaos may partially result from and contribute to
inconsistent routines, including bedtime routines. Few or inconsistent routines
could precipitate a sense of disorder and haste in the home, and inconsistent bed-
time routines, in particular, are associated with child sleep difficulties, including
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frequent night wakings and variability in the timing and duration of sleep (Sadeh,
Mindell, Luedtke, & Wiegand, 2009), which of course are often notable stressors
for parents. Regular use of an effective bedtime routine is associated with less
frequent and prolonged child night wakings and increased child sleep duration in
clinical (Mindell, Telofski, Wiegand, & Kurtz, 2009) and nonclinical contexts
(Staples, Bates, & Petersen, 2015). A dose-dependent relationship between regular
bedtime routines and child sleep outcomes has even been established in a large
global sample of mother–child pairs from over ten different countries (Mindell, Li,
Sadeh, Kwon, & Goh, 2015). Parents facing high levels of chaos and other stressors
may be unable to implement consistent routines and thus may be more likely to
experience child sleep difficulties, which are robustly associated with parent sleep
difficulties. Parent sleep timing (i.e., bedtime and wake time) and total sleep
duration are significantly related to the concurrent timing and duration of child
sleep (Gau & Merikangas, 2004), and parent night wakings are tightly linked with
child night wakings, as parents often attend to their child when they wake in the
night (Meltzer & Mindell, 2007; Mindell, Sadeh, Kwon, & Goh, 2015). Child sleep
difficulties, which can at least partially result from inconsistent routines, are asso-
ciated not only with parent sleep deficits, but also with parental stress in general,
including feelings of exhaustion, depression, incompetence, and less positive per-
ceptions of parenting (Thunstrom, 1999; Martin, Hiscock, Hardy, Davey, & Wake,
2007).

The association between parental sleep deficits and stress is likely to be bidi-
rectional. For example, stress in the home (e.g., lack of routines and child sleep
difficulties) could result in parent night wakings, which are in turn associated with
increased negative affect, daytime sleepiness, and perceived role overload, as well
as increased morning cortisol and cholesterol levels relative to those with fewer
night wakings, which reflects a physical stress response (Meltzer & Mindell, 2007;
Ekstedt, Akerstedt, & Soderstrom, 2004). Stress, through experimental manipula-
tions such as informing subjects that they must perform a speech after the sleep
period (Gross & Borkovec, 1982), and real-world daily stressors such as high work
demands and physical effort at work (Kim & Dimsdale, 2007; Akerstedt et al.,
2002), can reduce the total duration and quality of sleep, as evidenced by both
subjective self-reports and objective measures (i.e., actigraphy and polysomnog-
raphy) (Akerstedt, 2006; Akerstedt, Kecklund, & Axelsson, 2007). Sleep deficits in
turn limit the regulatory functioning of the prefrontal cortex and therefore can
increase one’s negative emotionality, impulsivity, and sensitivity to low-level
stressors (Minkel et al., 2012; Pilcher & Huffcutt, 1996; Horne, 1985; Motomura
et al., 2013; Anderson & Platten, 2011). Sleep deficits result in poorer performance
on tasks requiring flexible thinking, management of competing demands, and
impulse control (Harrison & Horne, 2000). Therefore, it would be reasonable to
expect that sleep-deprived parents may struggle to flexibly respond to their child’s
changing needs and interests, manage competing demands in a chaotic household,
and inhibit their frustrated or impulsive responses to child behavior.

Sleep deficits may have a more proximal influence on parent functioning
compared to other stressors. Sleep deficits could make ineffectual or negative
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parenting more likely, which could maintain or even worsen child misbehavior,
thereby adding to parent stress. Nevertheless, not all families would experience
such sequences, because parent–child interactions do not just depend on sleep
deficits and other stressors, but also upon the temperament, or basic personality, of
family members. Next, we consider child temperament and how it may influence
the process underlying stress and functioning, levels of parental stress and sleep
difficulties, and parent–child dyadic interaction. Parent temperament (Putnam,
Sanson, & Rothbart, 2002) will be discussed in a later section.

Parental Stress in Relation to Child Temperament

Children have dispositional tendencies to respond to situations with differing levels
of positive and negative reactivity and effortful self-regulation (Rothbart & Bates,
2006). These individual traits are biologically rooted and appear relatively early in
development. There is growing evidence that temperament can be summarized by
three main constructs: (1) positive emotionality, usually manifested as high
approach tendencies, reward-seeking behaviors, and positive affects such as smiling
and laughter; (2) negative emotionality, typically manifested through negative
affects, such as fear, anger, or sadness, in response to a particular stimulus (this
dimension can separate into fear and anger tendencies with development); and
(3) effortful control, or the volitional regulation of emotional and other kinds of
responses to inhibit a dominant response in favor of a socially preferred, sub-
dominant response. Based on both conceptual arguments and empirical findings,
these three constructs are not only related but also substantially independent from
one another. Temperament is relatively stable over the life span, but mean-level and
rank-order (between-person) change in temperament can be observed during early
childhood (Bates et al., 2012).

The child behavior traits that operationally define temperament can be affected
by socialization through day-to-day parent–child interactions (Maccoby & Martin,
1983), which gradually contribute to the multiply determined behavioral pheno-
types of temperament (Bates et al., 2012). Parental stress and parent behavior can
affect the formation and manifestation of early child temperament (Pesonen et al.,
2008), and child temperament can moderate child reactivity to stressors and parent
behavior. For example, divorce and remarriage are common stressors faced by
families, but the effect of these stressors on child adjustment depends on child
temperament, among other factors. In Hetherington’s (1989) study, three groups of
children were identified based on their characteristics and ultimate adjustment
following parental divorce. One group of children had negative adjustment out-
comes after experiencing parental divorce, while the later two groups adapted and
functioned well after parental divorce, with age-typical social development,
prosocial behavior, and academic achievement. A key difference between these
groups was child temperament. The two resilient groups comprised children who
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were competent and caring, with high self-esteem, flexibility, and persistence, while
the first group was comprised of temperamentally irritable and impulsive children.

In another example of the moderating role of child temperament, children with
low reactivity (as measured by cortisol reactivity) were more likely to show
externalizing behavior problems when their mother reported high levels of stress,
but this association between parental stress and externalizing behavior problems
was not found for highly reactive children (Buodo, Moscardino, Scrimin, Altoè, &
Palomba, 2013). A possible explanation for this finding is that these children
inherited “hypo-responsiveness” that could develop into externalizing behavior
problems, depending on environmental input (Beauchaine, Katkin, Strassberg, &
Snarr, 2001; Raine, 1996). In other words, these children are constitutionally less
reactive to stress, but when they have highly stressed parents they seem to be more
likely to show externalizing behavior problems, potentially because they have less
developed emotion regulation skills. It is also possible this happens due to fewer
regulatory responses by parents to child misbehavior, as suggested by the longi-
tudinal findings of Bates, Pettit, Dodge, & Ridge (1998). Underdeveloped child
self-regulation could come from highly stressed mothers’ failures to socialize and
monitor the child sufficiently due to the child’s early, hypo-reactive temperament
and the mothers’ preoccupation with high levels of stress. This parallels Havighurst
and Kehoe’s discussion of parental emotional awareness (this volume, Chap. 12),
which suggests that some parents may only respond to escalated displays of child
emotion due to limited emotional awareness. A more reactive child may elicit more
parent responsiveness and be more responsive to parent control, such that parent
responses could scaffold the child’s self-regulatory abilities and prevent develop-
ment of externalizing behavior problems. In short, there is probably not a simple
link between stressors and child adjustment. Instead, temperamentally different
children may show differential susceptibility or sensitivity to stressful experiences
and environmental contexts in the development of behavior problems (Belsky,
1997; Boyce & Ellis, 2005).

Parental stress and parent behavior can gradually contribute to the multiply
determined behavioral phenotypes of child temperament (Bates et al., 2012;
Pesonen et al., 2008), but the reverse is also plausible. Child temperament can
contribute to parental stress through challenging child behavior and sleep difficul-
ties. Difficult child temperament, defined in various ways but usually centering on
negative emotionality, is positively associated with parental stress (Gelfand et al.,
1992; Östberg & Hagekull, 2000) and with negative parent reactions to child
behavior (Barron & Earls, 1984; Thomas & Chess, 1977)—at least with children
past infancy (Lee & Bates, 1985).

Child temperament can also interact with other parent stressors to affect parent
functioning. For example, mothers raising a temperamentally difficult infant are at
an increased likelihood of developing postpartum depression, and this is especially
true for mothers who have limited social support (Cutrona, 1986; Cutrona &
Troutman, 1986; Terry, Mayocchi, & Hynes, 1996). Further, the association
between stressors of difficult child temperament and limited social support and
parent depression seems to be mediated by parental feelings of self-efficacy.
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Mothers facing limited social support when raising a difficult infant tend to feel less
confident in their parenting abilities, which can subsequently result in the devel-
opment of postpartum depression (Cutrona, 1986; Cutrona & Troutman, 1986;
Gross, Conrad, Fogg, & Wothke, 1994). The interacting effect of difficult child
temperament and limited social support on maternal depressive symptoms was
replicated by Terry and colleagues (1996), providing further evidence to suggest
that child temperament interacts with other stressors to affect parent functioning.
Similarly, mothers raising a difficult child and reporting low levels of perceived
power show greater cortisol reactivity and, as a result, use harsh parenting practices,
such as spanking (Martorell & Bugental, 2006). This means that stressors such as
limited social support and feelings of incompetence are especially likely to lead to
negative parental adjustment in the context of difficult child temperament and
challenging child behavior.

Children who are temperamentally difficult are also more likely to have sleep
difficulties (Thunstrom, 1999), which could further contribute to parental sleep
deficits and stress. For example, children rated by their mothers as highly reactive,
distractible, and demanding tend to have frequent night wakings (Sadeh, Lavie, &
Scher, 1994). Additionally, early low levels of self-regulation and high negative
emotionality are associated with later externalizing problems (Rothbart & Bates,
2006; Martel & Nigg, 2006), which, in turn, are linked with sleep problems (Stein,
Mendelsohn, Obermeyer, Amromin, & Benca, 2001; Aronen, Lampenius, Fontell,
& Simola, 2014). Approximately half of all parents of children with ADHD, for
example, report that their child resists bedtime, has settling difficulties, or wakes
frequently in the night (Corkum, Tannock, & Moldofsky, 1998; Owens, 2005;
Crabtree, Ivanenko, & Gozal, 2003; Bullock & Schall, 2005; Cohen-Zion &
Ancoli-Israel, 2004; Bartholomew & Owens, 2006). Objective measures of sleep
(i.e., polysomnography, actigraphy, and video monitoring) support evidence from
studies using parent reports, demonstrating that children with ADHD take more
time to fall asleep and have more sleep activity and night wakings (Bullock &
Schall, 2005; Konofal, Lecendreux, Bouvard, & Mouren-Simeoni, 2001). Difficult
child temperament is therefore associated with challenging child behavior and child
sleep problems, both of which could contribute to parental sleep deficits and
additional parental stress.

Stress Within the Parent–Child Process

Theories of social learning suggest that child behavior problems can arise from
repeated, coercive parent–child interactions (Patterson, 1982; Patterson, DeBaryshe,
& Ramsey, 1989; Loeber & Dishion, 1983; Snyder & Patterson, 1986), and such
problematic parent–child interactions may be especially likely when the parent–child
dyad is characterized by child temperamental resistance and high levels of parental
stress. In Patterson’s (1982) coercive family process model, a parent makes a request
of a temperamentally resistant child, and the child ignores, denies, or protests the
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parent’s request. When confronting the stress of this resistant child, the parent may
abandon their request, which reinforces both the child (who no longer must complete
the requested and unwelcomed task) and the parent (who no longer faces the child’s
resistance) so that the cycle repeats. This perpetuates a pattern of coercive child
behavior and ineffective parental responses, which ultimately adds to parental stress
and maintains adverse child temperament and behavior (see Fig. 4.1). Children who
are high on the dimension of temperamental resistance tend to be impulsive and
relatively unresponsive to adult management attempts (Bates et al., 1998).
Temperamentally difficult (high negative emotionality) and fearful children chal-
lenge parents in similar ways, often coercing ineffectual parent responses to dys-
regulated displays of negative emotion (Patterson, Reid, & Dishion, 1992).

A stressful environment could increase the likelihood of parents responding to
resistant, fearful, or difficult child behavior ineffectively. Parents could show high
levels of harsh responses, overly lax or dismissive responses, as well as inconsistent
responses, such as when they occasionally remain firm, but more often give into the
child’s demands. Stressed parents may be more likely to make in-the-moment,
impulsive decisions in response to child misbehavior due to depletion of their own
cognitive and emotional self-regulation resources. With heightened arousal caused
by stress, decision-making is accelerated (Mendl, 1999) and processing capacity is
limited, resulting in narrowed attention, focused on salient negative cues perceived
as threats (Easterbrook, 1959; Eysenck, 1976; Mandler, 1975). Accelerated

Fig. 4.1 Cross-lagged panel model to test longitudinal mediation for parental stress, coercive
family process, and child temperament (abbreviated as temp.)
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decision-making and selective attention to negative information could contribute to
impulsive harsh responses to child misbehavior and dismissal of positive bids for
attention. A parent operating under stressful conditions, such as feelings of
incompetence and role overload, home chaos, and sleep deficits, could respond to a
child’s positive bids for attention in a negative or ineffective manner, such as by
failing to attend to the child’s positive behavior or by responding in ways that elicit
fear and anger from a child, further diminishing the child’s own regulatory function
by failing to reinforce the child’s positive behavior. Stressed parents may be too
distracted to attend to positive child behavior and may thus primarily attend to and
reinforce negative child behavior. Poorly regulated parents, such as those with
ADHD symptoms, appear to be especially prone to inconsistent responses to child
behavior, wavering between over-reactions and dismissal of child-directed attempts
at interaction (Johnston, Mash, Miller, & Ninowski, 2012), and this inconsistency
may result from the influence of stress on already limited cognitive control capacity.
Less stressed (or more well-regulated) parents may be better able to consider the
long-term consequences of their responses to child misbehavior and consistently
select and implement a behavioral response to child behavior that can break the
coercive pattern. We further discuss such protective factors in a subsequent section.

The mechanisms by which parental stress results in ineffectual parenting and
coercive child behavior in moment-to-moment parent–child interactions remain
relatively unclear. We nominate sleep as a potential conduit, at least for some
people. Poor sleep is an outcome of stress as well as a contributor; it is intertwined
with metabolic and physiological components of stress because stress activates the
hypothalamic–pituitary–adrenal axis, which contributes to the regulation of the
sleep–wake cycle (Van Reeth et al., 2000). Sleep deficits, potentially resulting from
a stressful environment, may deplete parents’ resources and amplify the stressful
context within which they must operate. We have worked in our clinic with several
families exemplifying this sequence. In one case, 5-year-old “Daniel” and his
father, “Patrick”, had frequent negative interactions with each other. Daniel often
did annoying, attention-seeking behaviors, which elicited frustration and impulsive,
harsh responses from Patrick, such as spanking or sending Daniel to his room for
the rest of the night. Patrick’s responses often escalated Daniel’s misbehavior into a
spiral with a dramatic, prolonged tantrum, with crying, screaming, and even hitting
his head against the wall. Patrick was more likely to respond to Daniel’s low-level,
annoying misbehaviors in a harsh manner when he was sleep deprived than when
he was well-rested. Patrick was adjusting to a new job, working late hours, and
regularly disrupted at night by Daniel’s frequent night wakings. Due to Patrick’s
busy schedule and disorganized tendencies, he failed to implement a consistent
bedtime routine for Daniel. Daniel frequently awoke at night, which Patrick often
attended to and reinforced. Cycles such as this are probably not uncommon and
could involve sleep deficits in both parent and child, along with impulsive, inef-
fectual, or even exacerbating attempts by parent and child to resolve their conflicts.

Processes like the ones we have sketched take place over multiple timescales.
They unfold moment-to-moment when parents attempt to manage stressful contexts
and respond to low-level child misbehavior. Repeated aversive and minimally

86 M.E. McQuillan and J.E. Bates



rewarding interactions with bickering, criticism, irritability, vague commands, and
noncompliance can be gradually undermining and corrosive to the parent–child
relationship (Snyder, 2015). Both parent and child can form habits of behavior that
may have short-term functionality in the relationship, but fail to teach the child
relationship skills and attitudes that will be adaptive in society. On a longer
timescale, some processes in the parent–child relationship and child behavioral
adjustment involve infrequent, but high impact, memorable events, such as a par-
ent’s major explosion of anger toward the child or a child’s highly destructive act
(Patterson, Reid, & Dishion, 1992; Snyder, 2015). Such events can lead parents to
form habits and draw conclusions about how to parent in future interactions. The
conclusions are most likely not only at the level of a strong emotional association,
but also perhaps at a social cognitive level, too, such as hostile attributions for
ambiguous behavior by a social partner (Dodge, Bates, & Pettit, 1990).

Both corrosive daily occurrences and intermittent explosions can strengthen
response tendencies to become deeply entrenched over an even longer timescale.
However, as development proceeds, parents may hold developmentally advanced
expectations for the child, so child misbehavior may be seen as more offensive and
lead to harsher parental responses. Higher expectations may help children mature,
but when poorly related to a child’s actual developmental level, they can create
unproductive conflict. Patrick often had such developmentally inappropriate
expectations for Daniel. With each new developmental transition, parents also face
new kinds of conflicts to resolve with their children, and thus new stressors. Parents
must master age-appropriate forms of discipline balanced with support for auton-
omy, which becomes especially salient in adolescence and can create new stressors
(Conger, Patterson, & Ge, 1995; Kazdin, 2010).

Characteristics That Moderate Parental Stress

Although there are common patterns in how parents respond to stress, sleep deficits,
and challenging child behavior, we would not expect all parents to respond in the
same way. Just as child temperament can moderate child response to stress and
parent behavior (Bates & Pettit, 2014; Schermerhorn et al., 2013), parent charac-
teristics may moderate the effect of stress on functioning. We briefly discuss a few
variables that could plausibly attenuate or intensify the “typical” negative associ-
ation between parental stress and adaptive functioning, including parent gender,
economic and cultural background, temperament, intelligence, and specific par-
enting skills.

Parent gender. During early childhood, mothers, compared to fathers, tend to
be more directly involved in their children’s caregiving (McBride & Mills, 1994).
For example, when mothers and fathers estimated the percent of time they spent on
twelve childcare tasks, including making snacks and running errands, mothers spent
up to 60% of their time, while fathers, on average, spent up to 40% of their time on
these activities (Ehrenberg, Gearing‐Small, Hunter, & Small, 2001). Paternal
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involvement with children tends to increase as mothers work more hours outside of
the home (Almeida, Maggs, & Galambos, 1993; Bonney, Kelley, & Levant, 1999),
and fathers in dual-earner couples spend more time on childcare activities compared
to fathers in single-earner families (Crouter, Perry-Jenkins, Huston, & McHale,
1987). Nevertheless, even when both parents work full-time outside of the home,
fathers tend to interact less frequently with children, while mothers remain pri-
marily responsible for childcare (Scarr, Phillips, & McCartney, 1990, Kotila,
Schoppe-Sullivan, & Kamp Dush, 2013). Moreover, although paternal involvement
has increased with increases in maternal employment, mothers are still more likely
to attend to child sleep difficulties, compared to fathers, whose sleep is less strongly
associated with child sleep (Mindell, Li, Sadeh, Kwon, & Goh, 2015; Zhang, Li,
Fok, & Wing, 2010). Despite the primacy of mothers in the early lives of their
children, both parents’ stress can be important, although perhaps in different ways.

McBride, Schoppe, and Rane (2002) found that both mothers and fathers
reported high levels of stress when their children were perceived as emotionally
intense, but mothers’ and fathers’ reported correlates of child temperamental
sociability differed: Fathers reported more parental involvement when children were
rated as more sociable, whereas mothers did not. This suggests that paternal
involvement may be more influenced by child characteristics, compared to the
involvement of mothers who tend to play a more active role in raising their children
regardless of child characteristics. In contrast to the McBride et al. (2002) finding
about the possible role of child characteristics influencing paternal involvement,
several studies have demonstrated that the experience of parenting stress, such as in
the form of feelings of incompetence and perceived demands of parenting, is
common in both mothers and fathers, and mothers’ and fathers’ average stress
ratings tend to be more similar than different (Deater-Deckard & Scarr, 1996;
Baker, 1994; Creasey & Reese, 1996). This is consistent with findings suggesting
that mothers and fathers experience similar levels of work–family conflict
(Nomaguchi, 2009; Winslow, 2005) and parenting stress due to inflexible work
schedules (Nomaguchi & Johnson, 2014; see also Nomaguchi & Milkie, Chap. 3).
Crnic and Ross discuss co-parenting processes in Chap. 11 of this book and call for
future research on the effect of mothers’ stress on fathers and fathers’ stress on
mothers, which could significantly advance understanding of interparental
dynamics and parent gender in the broader family system.

Economic and cultural background. Economic circumstances and background
can include additional forms of chronic stress, such as low income, unstable
employment, and indebtedness, which, along with low education attainment, are all
associated with ineffective parenting practices (Conger et al., 1992; Longfellow,
Zelkowitz, & Saunders, 1982). This negative association between socioeconomic
stress and effective parenting may be explained by two factors. First, according to
the family stress model, parents with these stressful background characteristics are
at increased risk of experiencing other stressors, such as marital discord, intimate
partner violence, and negative life events, as described by Finegood and Blair (this
volume, Chap. 8) and by Cassells and Evans (this volume, Chap. 2). By extension,
economically disadvantaged parents may also face higher levels of stress specific to
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the parenting role, including demanding parenting tasks, challenging child behav-
ior, and home chaos—the latter having a more direct impact on parenting practices.
Cassells and Evans also discuss the disproportionate number of economically
disadvantaged parents working nonstandard hours, which could result in additional
stress, including time away from children, difficulties scheduling childcare, and
strained sleep schedules. Such stressors may at least partially explain the relatively
more frequent use of ineffective parenting practices among low-income parents
(Conger & Donnellan, 2007; Deater-Deckard, Chen, Wang, & Bell, 2012).

Second, ethnic and racial minority families tend to experience additional stres-
sors beyond those specific to the parenting role and economic disadvantage, such as
discrimination and acculturation difficulties. The link between minority status and
effective parenting remains when socioeconomic status is taken into account
(Berlin, Brady-Smith, & Brooks-Gunn, 2002; Yaman, Mesman, Van IJzendoorn,
Bakermans-Kranenburg, & Linting, 2010), which suggests that other stress pro-
cesses may be operating to explain this association, such as the minority-specific
stress of acculturation (Emmen et al., 2013). With the added stressors of discrim-
ination and acculturation found among low-income minority parents, it would be
expected that they might relatively often use ineffective parenting practices.

Parent temperament. Temperament can operate as a risk or protective factor,
either heightening one’s response to stressors, or providing a buffer or compen-
satory resource to draw from when stressed (Rothbart & Bates, 1998).
Temperament can influence how one internally responds to external events, and this
influence of temperament may be most apparent under stressful conditions (Strelau,
2001). For example, parents high in positive emotionality tend to be warmer and
more responsive to their child (Prinzie, Stams, Deković, Reijntjes, & Belsky, 2009;
Clark, Kochanska, & Ready, 2000), helping to form a habit of sharing warm,
mutually enjoyed parent–child interactions (Kochanska, Friesenborg, Lange, &
Martel, 2004). When a parent high in positive emotionality faces stress, such as
child negativity, his or her default phenotype is likely to still be positive, refraining
from harsh parenting practices, like power assertion (Clark et al., 2000). And of
course, the parent’s temperament can also predict the child’s. A child with a bio-
logically inherited disposition for positive emotionality and a history of repeated
positive transactions with their parent may tend to behave positively toward the
parent, offering little resistance, and thus little opportunity for the stressed parent to
respond out of impulsive frustration.

Another protective temperament trait for parents is effortful control.
Well-regulated parents may be able to rely on their effortful control when sleep
deprived or faced with other sources of stress, helping them implement effective
responses to child behavior rather than impulsive, emotionally reactive responses.
In contrast, parents who are lower in effortful control and/or high in negative
emotionality may be especially sensitive to stressors and especially prone to and
affected by sleep deficits. When stressed and sleep deprived, these temperamentally
negative parents may be more likely to respond with irritability and over-reaction to
even mild stressors compared to parents who are lower in negative affect or more
well-regulated. For example, mothers high in negative emotionality and
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disagreeableness tend to use more power assertion and less nurturance in observed
interactions with their child, compared to their more positive and well-regulated
counterparts (Kochanska, Clark, & Goldman, 1997). Additionally, adults with high
negative affect and low positive affect tend to report low-quality sleep (Norlander,
Johansoon, & Bood, 2005), as do individuals who are higher in neuroticism, which
is comparable to high negative emotionality (Soehner, Kennedy, & Monk, 2007).
Highly neurotic adults not only tend to experience poorer sleep, but also are more
affected by low-quality sleep, as evidenced by worsened performance on a variety
of cognitive tasks, including delayed recall, digit span, and Stroop color-word tasks
(Taylor & McFatter, 2003).

Because temperament has important biological components, including, for most
psychological traits, a substantial heritability, shared genetic factors between parent
and child may help to explain similarity of parent and child temperament, associ-
ated qualities of parent–child interaction, and, ultimately, parent and child
self-regulation skills and sensitivity to stress (Fischer, 1990). The many associations
observed between parental stress, child temperament, and parenting practices (e.g.,
Östberg and Hagekull, 2000; Mash & Johnston, 1983a, b; Pinderhughes, Dodge,
Bates, Pettit, & Zelli, 2000) may thus be driven by or better explained by an
additional variable—parent temperament. Parent temperament could drive a par-
ent’s sensitivity or susceptibility to stress, regulation in a stressful context, failure to
prevent recurring stressors, susceptibility to sleep difficulties, and in-the-moment
behavioral responses to child behavior, as well as child temperament, through the
hereditary influence of the parent’s temperament (see Fig. 4.2). We are not saying

Fig. 4.2 Conceptual model of how the links between parental stress, parenting practices, and
child temperament could be partially explained by parent temperament
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that children’s experiences in interaction with their parents do not matter. In fact,
there are studies with genetically informative samples that suggest that parenting
does matter (Goldsmith, Buss, & Lemery, 1997; Kochanska, Philibert, & Barry,
2009), and there are also many experiments in which parenting has effects (e.g.,
Scott & O’Connor, 2012). However, there has been too little developmental
research on the implications of parent temperament variables as explanatory factors
in the associations between the stress and parenting concepts for us to conclude
how useful parent temperament and shared genetic factors are in the account of
child-rearing processes.

Cognitive skills and capacities. As with parents who have strong effortful
control, parents with strong cognitive abilities may be able to overcome the effects
of sleep deficits, using higher processing speed, memory capacity, and vocabulary
as compensatory resources to accurately and efficiently process information in
interactions with their child (Durmer & Dinges, 2005). Social information, such as a
conflict with one’s child, is processed through a series of steps, including encoding
relevant information, forming a representation of this information, accessing a
behavioral response to this representation, evaluating the suitability of the response,
and then behaviorally implementing the response (Dodge, 1993; Deater-Deckard &
Dodge, 1997). Efficient and accurate processing could benefit from advanced
cognitive abilities in complex social situations, such as those contexts in which
parents are burdened and distracted by various stressors. Cognitive abilities could
aid in efficiently and effectively encoding and interpreting social information and
selecting and implementing an appropriate behavioral response, buffering parents
from using ineffective parenting practices in the face of challenging child behavior,
sleep deficits, and other sources of parental stress. When stressed by challenging
child behaviors, such as oppositionality or distractibility, mothers with low levels of
working memory are especially likely to react negatively, while mothers with high
working memory capacity refrain from negative reactivity (Deater-Deckard, Sewell,
Petrill, & Thompson, 2010). Maternal working memory also moderates the link
between mothers’ negative attributions for child behavior and harsh parenting:
Negative attributions result in harsh parenting, but only for mothers with lower
working memory capacity (Sturge-Apple, Suor, & Skibo, 2014). Maternal execu-
tive function (measured by attention, inhibition, and working memory tasks) sim-
ilarly moderates the link between child conduct problems and harsh parenting:
Child conduct problems are associated with harsher parenting when mothers have
lower executive functioning (Deater-Deckard et al., 2012).

The role of parental cognitive abilities may depend on the kind of stress being
considered. In one study, maternal executive function did not operate in a protective
way under circumstances of high home chaos, as child conduct problems were
positively associated with harsh parenting in this context, regardless of maternal
executive function capacity (Deater-Deckard et al., 2012b). However, in another
study, maternal working memory was protective in families with high economic
disadvantage, such that mothers with low working memory capacity were espe-
cially likely to respond to negative attributions of child behavior with harsh par-
enting when economically stressed (Sturge-Apple et al., 2014). Taken together,
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these findings highlight a need for more research on the role of parental cognitive
abilities, especially in stressful contexts, to advance understanding of the link
between parental stress and parent–child functioning.

Specific parenting knowledge and skills. An additional protective factor that
could temper the effect of parental stress on parent functioning is parental knowl-
edge and use of specific parenting skills. One illustration of the power of knowledge
might be the finding showing that parents who participate in parent management
training programs can learn to respond to child behavior in more effective ways,
terminating coercive parent–child cycles and helping child behavior to improve.
Parents can improve their effectiveness with formal behavioral interventions
(Eyberg, 1988; Kazdin, 2010). Such programs can help parents learn to increase
positive interactions with their children and reduce ineffective practices and
inconsistency. With consistent, mild, and predictable consequences for child
behavior, impulsive, hyperactive, or aggressive children can learn to inhibit inap-
propriate responses. And when children become less oppositional, they can receive
fewer negative parent responses, reducing the negativity of parent–child interac-
tions and motivating continued positive child behavior (Bor, Sanders,
Markie-Dadds, 2002). Parents can also make improvements independent of psy-
choeducational treatments, engaging in what we call “campaigns”—self-initiated
attempts to change interactions with their child. In a study of this, parents who
reported campaigns to increase their positive involvement and management later
saw reduced growth of child conduct problems, and this was especially true for
those with temperamentally resistant children (Goodnight, Bates, Pettit, & Dodge,
2008). Parents’ successful acquisition and use of effective parenting skills, at least
through formal interventions, increase parents’ feelings of competency and
self-esteem (Wolfson, Lacks, & Futterman, 1992; Deković et al., 2010), and reduce
stress (Feldman & Werner, 2002; Kaaresen et al., 2006; Pisterman et al., 1992).

Key Questions and Research Directions

A large body of research has established that child adjustment can be affected by
parent stress and parenting practices. However, less research has explored the
plausibly bidirectional relation between parent stress and parenting practices.
Research is needed to identify processes that explain how parental stress affects
parent and child functioning and vice versa. This chapter has considered parental
stress as a multidimensional construct, comprised of stressful life events as well as
chronic stressors, such as daily parenting tasks, interparental conflict, limited social
support, role overload, feelings of incompetence, home chaos, sleep deficits, and
challenging child behavior. Future research is needed to determine how these
dimensions of stress dynamically interrelate at timescales from narrow—minutes to
days—slices of time to multi-year sequences. Future research is also needed on how
parental sleep deficits affect parenting practices, perhaps through impaired execu-
tive function, decreased positive emotionality, and increased negative emotionality.

92 M.E. McQuillan and J.E. Bates



This chapter has also considered potential moderators of stress–parenting rela-
tionships, including parent temperament, intelligence, and parenting knowledge and
skills, all of which could help parents avoid over-reliance on ineffective parenting
practices when stressed. Well-designed longitudinal studies using complex statis-
tical techniques for testing multi-factor models, including both direct, main trans-
actional effects and mediator and moderator effects, will be important.

For example, with structural equation modeling (SEM), research could deter-
mine how parent sleep deficits relate to other sources of parental stress. This
research could advance understanding of whether sleep difficulties and other par-
ental stressors converge to form an overall stress construct or whether they have
separable influences on parenting practices and the family system. When SEM was
used to test a theoretical model of parenting stress in a large sample of Swedish
mothers, parenting stress was primarily predicted by stressful life events, lack of
social support, domestic workload, difficult child temperament, and caretaking
demands (Östberg & Hagekull, 2000). This model accounted for 48% of the
variance in parenting stress, and potentially more variance could be explained in
future studies if parent sleep deficits are also taken into account. Alternatively,
experimental manipulations of parent sleep, by sleep restriction or added naps,
could advance understanding of how sleep variations relate to parenting stress and
functioning.

Future research is also still needed on how parent, child, family, and
environmental/contextual factors interact with each other and influence parental
stress and functioning. Studies assessing cumulative stress in families, along with
measures of parental involvement, education, marital status, socioeconomic status,
home crowding, availability and use of social support resources, and neighborhood
qualities, have shown that a higher level of risk is associated with more negative
outcomes for parent and child functioning (e.g., Furstenberg, Cook, Eccles, Elder,
& Sameroff, 1999; Sameroff, 2006; Valiente et al., 2007; Goyal, Gay, & Lee,
2009). However, as important as they have been, such studies are limited because
they fail to “unpack the processes by which each individual is impacted” by various
stressors (Sameroff, 2010, p. 14). Hierarchical linear modeling (HLM) can be used
in longitudinal designs to model initial levels of parental stress, as well as change in
parental stress, to understand which factors are associated with increases in stress
and which factors are associated with reduction in parental stress. Williford,
Calkins, and Keane (2007) employed HLM to study the stability of parenting stress
across the preschool period (ages 2, 4, and 5) and to determine which maternal and
child characteristics would be predictive of initial levels and change in stress. They
found that overall, parenting stress decreased during this developmental period.
Single mothers and mothers of children with more disruptive behavior problems
had higher initial levels of stress, and mothers of children who consistently showed
high levels of externalizing behavior problems did not show the overall decline in
parenting stress over time. Instead, the high stress level of these mothers was stable
across time, demonstrating the developmentally important association between
child behavior problems and parental stress in a longitudinal design.
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Longitudinal and intervention studies will also be critical to determine whether
ineffective parenting practices lead to greater frequency and intensity of stressors
and poorer sleep quality, or whether parent stressors indirectly predict change in
parenting practices through maternal sleep and executive function, or whether
bidirectional relationships exist. The direction of these effects can be explicitly
tested using longitudinal, cross-lagged panel analyses and experimental manipu-
lations of sleep. Using longitudinal, cross-lagged panel analyses, Neece and col-
leagues tested the association between parent-reported child behavior problems
from age 3 to 9 and parent-reported family stress (Neece, Green, & Baker, 2012).
They found bidirectional effects, but not at every age. In another study, Mackler
et al. (2015) used a cross-lagged panel model to test the directionality of the
associations between parent-reported child externalizing behavior, parenting stress,
and negative parental reactions to child behavior at ages 4, 5, 7, and 10, while
controlling for the cross-time continuity in externalizing behavior. They found
bidirectional effects between externalizing behavior and parental stress at each age,
but these associations were not mediated by parenting practices (i.e., negative
parental reactions to child behavior). They consistently found that parental stress
was predictive of more intense and frequent negative parental reactions to child
behavior, but these reactions were not subsequently predictive of later externalizing
behavior problems over and beyond earlier problems (Mackler et al., 2015). Despite
the fact that the latter nonfinding fails to support our conceptual model, at this very
early stage of research on a very complex theoretical model, further studies still
seem appropriate.

In our collaboration with the Deater-Deckard laboratory, we have been col-
lecting maternal reports on stressful life events, background demographic infor-
mation, parenting demands, challenging child behavior, and home chaos along with
observer reports, avoiding some of the single informant bias so prevalent in the
parenting stress literature (Crnic & Greenberg, 1990). Observers report on chal-
lenging child behavior in the laboratory and the home, and rate home crowding,
noise, and other markers of chaos. We have also been collecting measures of
maternal sleep, for one of the few times in research on parenting stress, using
actigraphs to provide objective measures of naturally occurring short sleep, frag-
mented sleep, late sleep, and variable sleep to complement subjective reports of
parents’ bedtimes, wake times, night wakings, and sleep problems.

If after statistically accounting for other stressors, we learn that parental sleep
deficits have a significant effect on parenting practices, parental sleep could be
designated as a useful intervention target. We would hypothesize that improved
parental sleep would help mitigate the effects of other forms of parenting stress on
parenting practices. We also think it will be interesting to learn which particular
dimensions of sleep deficits are most impactful—sleep timing, duration, fragmen-
tation, or, our favorite candidate, variability (Bates et al., 2002). It is possible that
improving the duration, quality, and regularity of parental sleep would make par-
ents’ response to stressors less negative and their executive functioning less
impaired. Interventions highlighting sleep and consistent bedtime routines may
benefit the broader family system by reducing home chaos, improving parents’
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cognitive and emotional processing, and improving parents’ management of child
behavior and the home. However, as theoretically appealing as these concepts are,
clinical use of them should be guided by concrete empirical evidence demonstrating
the role of parental sleep in its relation to other stressors, executive function, and
parenting behaviors.

We also advocate and are pursuing tests of probable moderators of the rela-
tionship between parental stress and parent functioning. It seems unlikely that all
parents will respond to stressors, including sleep deficits, in the same way. We
would find it practically useful to learn which families are most at risk of using
ineffective parenting practices. Treatments could then be individualized to best meet
the needs of each family. Perhaps it would even be possible to offer treatments in a
graded way to give only as much treatment as a given family needs. Moderator
analyses could also test how the relation between parental stress and family func-
tioning depends on child temperament. This research could then be used to design
interventions that could be tailored to best meet the individual child’s needs.
Assessment of child temperament could uncover motivating factors and strengths,
which could be used and highlighted in treatment. For example, children with high
reward-seeking tendencies may respond best to consistent discipline in the context
of a mutually responsive, socially rewarding parent–child relationship (Kochanska,
1997; Kochanska & Murray, 2000). Future research on child and parent tempera-
ment should also include genetically informed designs, because shared genetic
factors between parent and child may help to explain similarity of parent and child
temperament, associated qualities of parent–child interaction, and, ultimately,
parent and child self-regulation skills and sensitivity to stress.

Conclusion

To summarize, we have considered the multifaceted nature of temperament, par-
enting, and parental stress along with potential mediating and moderating processes
that connect these constructs at different timescales. Ordinary, but unpleasant
parenting tasks, harder challenges from children who are temperamentally or
environmentally conditioned to be high in negative emotionality, and ineffectual
parental responses to child behavior challenges could contribute to daily hassles,
feelings of incompetence and dissatisfaction with the parenting role, interparental
conflict, social isolation, role overload, home chaos, and sleep deficits. Evidence
suggests that chronic psychosocial stressors can reduce the duration and quality of
sleep. Moreover, parents of young children, especially those with difficult tem-
perament, frequently experience sleep disruptions. Low quality and quantity of
sleep could increase parents’ negative emotionality and decrease their executive
function capacity, resulting in impulsive decision-making and inflexible thinking.
Research is needed to evaluate the hypothesis that poor sleep, especially in inter-
action with other risk factors and stressors, could set the stage for ineffectual and
negative parental reactions to challenging child behavior, which could result in
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continued child misbehavior and hostility, exacerbating parent stress. Such research
could help to identify proximal targets for intervention, such as sleep hygiene or
home decluttering, and clarify for whom and under which circumstances these
targets may be most effective to successfully translate this research into practice.
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Chapter 5
The Stress of Parenting Children
with Developmental Disabilities

Cameron L. Neece and Neilson Chan

The Stress of Parenting Children with Developmental
Disabilities

Parenting stress is one family-level attribute that has consistently been implicated in
the creation of risk for families of children with intellectual and developmental
disabilities (IDD; Baker et al., 2003; Woodman, Mawdsley, & Hauser-Cram, 2015),
and may be the catalyst for many of the other risks that these families and children
experience. Parents of children with IDD generally report higher levels of stress
than do parents of typically developing children (Baker et al., 2003; Hauser-Cram,
Warfield, Shonkoff, & Kraus, 2001). Stress processes, however, are mutable and
interventions for parenting stress may be especially beneficial for these families
given the noted adverse correlates of their obstacles and challenges.

Stress has long played an integral role in understanding parenting processes. Yet,
despite the volume of work on parenting stress, no single, clear, conceptualization
of parenting stress has emerged (see Chap. 11 by Crnic and Ross for an overview of
conceptualizations of parenting stress). In general, research on stress among parents
of children with IDD has focused on three types of stress: general distress, stress
specific to the child’s condition, and daily parenting hassles. General parenting
distress is defined as the extent to which the parent perceives stress in his/her role as
a parent (Abidin, 1990). Stress specific to the child with IDD has been assessed
using measures that ask about the child’s impact on the family compared to the
impact other children his/her age have on their families (e.g., Family Impact
Questionnaire; Donenberg & Baker, 1993). Studies have also examined parents’
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daily stressors and everyday challenges and caregiving demands that characterize
their routine childrearing responsibilities (Crnic & Greenberg, 1990). Research
indicates that the degree of stress experienced by parents of children with devel-
opmental disabilities may vary by type of stress, with some studies indicating
parents of young children with developmental delays experience similar levels of
parenting daily hassles to parents of typically developing children (Crnic, Arbona,
Baker, & Blacher, 2009), but greater parenting stress related to the impact of the
child on the family (Baker et al., 2003). Thus, disability-specific stresses may well
be at play and should be further differentiated from more general stress contexts
experienced by all families. Parents of children with IDD may experience stress
associated with increased caregiving demands and coordination of care (Crnic,
Greenberg, Ragozin, Robinson, & Basham, 1983) as well as the presence of
co-occurring behavioral or medical conditions (e.g., Baker et al., 2003). These
stressors, coupled with additional financial strain (e.g., Parish, Seltzer, Greenberg,
& Floyd, 2004) and feelings of isolation and lack of social support (e.g., Weiss,
2002), may place parents of children with IDD at risk for psychological distress.

Although studies consistently find heightened levels of various stressors among
parents of children with IDD, such findings are not universal, and there can be
marked individual variation in the trajectory of experienced stress over the devel-
opmental period being considered (Glidden & Schoolcraft, 2003; Pai et al., 2007).
For parents of children with IDD, average levels of stress are higher across all
developmental periods from infancy through adolescence (Baker et al., 2003;
Lopez, Clifford, Minnes, & Ouellette-Kuntz, 2008), and there is some evidence to
suggest that parenting stress increases over time (Gerstein, Crnic, Blacher, & Baker,
2009; Hauser-Cram & Warfield, 2001; Neece, Green, & Baker, 2012). Other
studies indicate parental stress generally appears to peak around the preschool
period and decreases over time as a function of reductions in child behavior
problems, although stresses not accounted for by the child actually increase over
time (Crnic et al., 2009; Neece et al., 2012). Parents of children with IDD may be
more likely to have recurrent and new stressors that maintain and even increase
stress levels across time. Transitions, including school entry and reintegrations
(Canter & Roberts, 2012; DuPaul, Weyandt, O’Dell, & Varejao, 2009;
Madan-Swain, Katz, & LaGory, 2004), may be particularly difficult times for
parents of children with IDD as these are often when parents make peer compar-
isons and realize how far their children are behind other children, or have to help
their children to cope with challenging social situations. It is clear that parents of
children with IDD are faced with multiple challenges across their children’s lives,
including overcoming the disappointments and fears associated with the original
diagnoses, securing appropriate medical interventions and school placements, and
learning to navigate the complex health and educational systems (DuPaul et al.,
2009). Effects may vary depending on the type of parental stress and be different for
fathers and mothers, and highlight the necessity for multidimensional longitudinal
studies addressing the experience of these families.

Among parents of children with disabilities, those who have children with
autism spectrum disorders (ASD) typically report the highest levels of stress
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(Blacher & McIntyre, 2006; Dabrowska & Pisula, 2010; Eisenhower, Baker, &
Blacher, 2005; Estes et al., 2009; Pisula, 2007; Sanders & Morgan, 1997), whereas
those with genetic syndromes of intellectual disability (e.g., Down syndrome)
typically reporting lower levels of parenting stress (Dabrowska & Pisula, 2010;
Smith, Romski, Sevcik, Adamson, & Barker, 2014). In fact, in studies examining
the clinical profiles of these parents, approximately one-third to two-thirds of both
mothers and fathers reported clinical levels of parental stress (greater than 85th
percentile on the Parenting Stress Index; Abidin, 1990) indicating they should be
referred for professional consultation (Davis & Carter, 2008; Tomanik, Harris, &
Hawkins, 2004). Furthermore, while parents of children with ADHD report higher
levels of child-related stress compared to parents of children with IDD, no signif-
icant difference exists in stress derived from the parenting role between parents of
children with ADHD or IDD (Theule, Wiener, Tannock, & Jenkins, 2013). Parents
of children with IDD also report higher levels of parenting stress than those of
children with medical disabilities (e.g., HIV and asthma) but no IDD (Gupta, 2007).

Predictors and Consequences of Parenting Stress Among
Families of Children with IDD

High levels of parental stress are concerning given their association with numerous
undesirable outcomes including parent depression (Anastopoulos & Guevremont,
1992; Deater-Deckard, 1998; Hastings, Daley, Burns, & Beck, 2006), marital
conflict (Kersh, Hedvat, Warfield, Hauser-Cram, & Warfield, 2006; Suárez &
Baker, 1997), poorer physical health (Eisenhower, Baker, & Blacher, 2009;
Oelofsen & Richardson, 2006), and less effective parenting (Coldwell, Pike, &
Dunn, 2006; Crnic, Gaze, & Hoffman, 2005). Further, families of children with
IDD, who experienced high levels of stress on average, reported more family
problems, lower parental satisfaction and well-being, and less parental competence
and social support (Pisula, 2007; Rodrigue, Morgan, & Geffken, 1990; Sanders &
Morgan, 1997). See Chap. 11 by Crnic and Ross (2016) for further discussion on
how parenting stress impacts parental efficacy and competence. These studies
highlight the salience of parental stress as an environmental risk factor for the
development of children with IDD.

Child behavior problems have been found to be the most consistent predictor of
parenting stress among families of children with IDD. Persons with IDD are at high
risk for behavior problems, and studies have found heightened externalizing and
internalizing behavior problems relative to typically developing children (Baker,
Blacher, Crnic, & Edelbrock, 2002; Emerson & Einfeld, 2010; Merrell & Holland,
1997). These elevated levels of behavior problems are associated with heightened
risk for developing comorbid mental disorders later in life (Baker, Neece, Fenning,
Crnic, & Blacher, 2010). Further, studies have shown that both the frequency and
severity of externalizing and internalizing child behavior problems have been found
to predict elevated levels of parenting stress above and beyond the influence of
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other child and parent factors, such as child’s adaptive behavior (Hodapp, Fidler, &
Smith, 1998; Woodman, 2014), autism symptoms (Osborne & Reed, 2009), family
socioeconomic status, and parent social support (Quine & Pahl, 1991; Sloper,
Knussen, Turner, & Cunningham, 1991; Woodman, 2014). Interestingly, the
relationship between child developmental status and parenting stress appears to be
mediated by child behavior problems such that once behavior problems are
accounted for, there is no longer a significant relationship between child cognitive
delay and parenting stress (Baker et al., 2002; Hauser-Cram & Warfield, 2001;
Herring et al., 2006). In other words, these studies indicate that the child’s
behavioral functioning, rather than his or her cognitive functioning, is a more
salient predictor of parent stress.

Importantly, research has indicated that the relationship between parenting stress
and child behavior problems is bidirectional and transactional over time. Thus,
while child behavior problems are a robust and consistent predictor of parenting
stress, parenting stress has also been found to predict increases in child behavior
problems over time (Baker et al., 2003; Donenberg & Baker, 1993; Neece et al.,
2012). Further, early elevations in parenting stress have been associated with poorer
social skills in children later in development (Neece & Baker, 2008) and a sub-
sequent ADHD diagnosis (Baker et al., 2010). Thus, increasing parental stress acts
as a predictor of multiple negative outcomes for children with IDD. Moreover, the
literature on typically developing children provides additional evidence of negative
child outcomes associated with elevated parenting stress to which children with
IDD may also be susceptible, including higher levels of emotion dysregulation
(Anthony et al., 2005; Mathis & Bierman, 2015), more depressive symptoms
(Anthony, Bromberg, Gil, & Schanberg, 2011), poorer peer competence
(Guralnick, Neville, Connor, & Hammond, 2003), and an overall poorer quality of
life (Moreira, Gouveia, Carona, Silva, & Canavarro, 2014).

As mentioned above, research indicates that the relationship between parental
stress and behavior problems in children is reciprocal such that child behavior
problems lead to increases in parental stress, which further exacerbate the devel-
opment of child behavior problems. Longitudinal studies indicate that high
behavior problems lead to increases in parenting stress over time, and high par-
enting stress leads to increases in behavior problems in children (Baker et al., 2003;
Neece et al., 2012) as well as adults (Orsmond, Seltzer, Krauss, & Hong, 2003). We
conducted a study investigating the relationship between parenting stress and child
behavior problems at seven time points from child ages 3 to 9 using a sample of 237
children, 144 who were typically developing and 93 who were identified as
developmentally delayed (Neece et al., 2012). Results indicated that behavior
problems and parenting stress covaried significantly across development, and that
child developmental status in general did not moderate the relationship between
behavior problems and stress over time. These findings are congruent with past
studies showing cognitive functioning has an indirect effect on parenting stress that
is accounted for by child behavior problems (e.g., Baker et al., 2003). We inves-
tigated the direction of the relationship between child behavior problems and
parenting stress across early and middle childhood (ages 3–9), using cross-lagged
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panel analyses. These analyses supported a bidirectional relationship between
parenting stress and child behavior problems for both mothers and fathers, after
controlling for the child’s developmental status.

Recently, Woodman, Mawdsley, and Hauser-Cram (2015) expanded these
findings by investigating the transactional relationship between parenting stress and
child behavior problems among families of children with IDD at five time points
from early childhood (age 3) through late adolescence (age 18), examining the
unique contributions of internalizing and externalizing child behavior problems to
parental stress. Consistent with earlier findings (e.g., Neece et al., 2012),
cross-lagged panel analyses supported a bidirectional relationship between par-
enting stress and internalizing child behavior problems in early childhood (ages 3–
5), but not between parenting stress and externalizing behavior problems.

Interestingly, the Neece et al. (2012) study found the effect of early parental
stress on later child behavior problems was more consistent over time than the effect
of early behavior problems on later parental stress. This is consistent with studies
investigating families of children with ASD which indicate that parenting stress is
associated with child behavior problems over time, even after controlling for prior
child behavior problems, severity of child ASD symptoms, intellectual functioning,
and adaptive behavior (Osborne & Reed, 2009; Lecavalier, Leone, & Wiltz, 2006).
Further, parenting stress appears to predict future child behavior problems more
strongly than child behavior problems predict subsequent parenting stress
(Lecavalier et al., 2006; Osborne & Reed, 2009).

Intervention studies provide a more controlled test of the transactional rela-
tionship between parenting stress and child behavior problems (see also Chap. 12
by Havighurst & Kehoe). When participants are randomly assigned to an inter-
vention group, and the intervention successfully reduces child behavior problems
(or parenting stress), researchers can examine the collateral effects on parenting
stress (or child behavior problems). For example, some studies have found that
parent stress-reduction interventions have led to improvements in child behavior
problems with no child-specific intervention (Neece, 2013; Singh et al., 2007),
whereas other studies have found that behavioral parent training interventions
aimed at reducing child behavior problems also resulted in reductions in parenting
stress (Feldman & Werner, 2002; Nieter, Thornberry, & Brestan-Knight, 2013;
Painter, Cook, & Silverman, 1999; Singh et al., 2014; Wainberg, 1999). However,
behavioral parent training approaches do not consistently result in reductions of
parenting stress (Singer, Ethridge, & Aldana, 2007), and stress-reduction inter-
ventions for parents of children with IDD do not always lead to reductions in child
behavior problems (Dykens, Fisher, & Taylor, 2014). Thus, an integrated inter-
vention model that directly targets parenting stress within the context of building
parenting skills that promote more positive parent-child interactions and reduce
behavior problems may be optimally effective.

Nevertheless, findings generally provide converging evidence of a transactional
relationship between parenting stress and child behavior problems among families
of children with IDD. In general, results indicate that parenting stress is both an
antecedent and consequence of child behavior problems. Simultaneously, child
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behavior problems are an antecedent and consequence of parenting stress, and both
appear to have a mutually escalating, or de-escalating, effect on each other over
time. As such, both appear critical targets for intervention.

Intervention Implications and Mindfulness-Based Strategies

Given the negative consequences associated with parenting stress for both the
parent and the child with IDD, parenting stress is a clear target for intervention.
Interventions that target parental stress offer the opportunity to ameliorate and
ideally prevent the development of psychopathology among youth with IDD.
Surprisingly, parenting stress is rarely directly addressed in interventions targeting
child problems. Most of these interventions are child-focused, teaching parents
skills to manage their children’s behavior problems and assume that by reducing
behavior problems parenting stress will decline. However, in light of findings
showing that parenting stress has an impact on the development of children’s
behavior problems, it seems logical that parenting stress should be a target for
interventions aiming to reduce child behavior problems. This is reasonable not only
because parental stress has been shown to affect the development of children’s
emotional and behavior problems over time, but also because parenting stress has
been associated with poor outcomes for interventions focused on children with IDD
and other developmental disabilities. More specifically, high parental stress predicts
less beneficial outcomes for children in early intervention programs (Brinker,
Seifer, & Sameroff, 1994; Osborne, McHugh, Saunders, & Reed, 2008; Robbins,
Dunlap, & Plienis, 1991; Strauss et al., 2012) and fewer gains in parenting skills in
behavioral parenting training interventions (e.g., Baker, Landen, & Kashima, 1991).

Consistent with transactional models of family process in which ongoing par-
ental stress can serve to promote later child behavior problems (Neece et al., 2012;
see also Chap. 4 by McQuillan & Bates), emerging research indicates that inter-
ventions focused on reducing parental stress in families of young children with IDD
benefits not only parents (e.g., significant reduction in stress and depression as well
as improved life satisfaction) but also children with IDD who showed a reduction in
behavior problems following intervention (Neece, 2013). While behavioral parent
training focuses on the acquisition of specific parenting skills that promote positive
child behavior, mindfulness-based strategies directly target stressors that may be
associated with the presence of problematic child behavior (Bazzano et al., 2015;
Neece, 2013). Mindfulness is the awareness that emerges through paying attention
on purpose and nonjudgmentally to the unfolding of experience moment by
moment (Kabat-Zinn, 2003). Mindfulness training involves teaching individuals to
use strategies to disengage attention from internal thoughts and feelings that elicit
distress and to focus on their present experience directly without appraisals or
interpretations (Singh et al., 2014)

Although still in its infancy, research examining mindfulness-based interven-
tions for parents of children with intellectual and developmental disabilities is
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growing rapidly. During the past decade, the feasibility and preliminary efficacy of
mindfulness-based interventions have been tested in pilot studies (Bazzano et al.,
2015; Minor, Carlson, Mackenzie, Zernicke, & Jones, 2006; Roberts & Neece,
2015) and in larger, well-controlled studies that consisted of methodologically
rigorous, single-case designs (Singh et al., 2006, 2007, 2014); waitlist-control
randomized trials (Neece, 2013); and large-scale randomized, controlled trials with
an active comparison group (Dykens et al., 2014). Currently, the majority of the
literature about mindfulness interventions for parents consists of studies of parents
with children who have developmental disabilities. This indicates that researchers
are increasingly recognizing the need for stress-reduction and parenting interven-
tions among this population.

Two types of mindfulness-based interventions have been used primarily with
parents of children with IDD. First is mindfulness-based stress reduction (MBSR),
which is an evidence-based stress-reduction intervention program supported by more
than two decades of extensive research that has revealed its effectiveness for reducing
stress, anxiety, and depression and for promoting overall well-being (Chiesa &
Serretti, 2009). However, only recently has MBSR been used to address parenting
stress specifically (Bazzano et al., 2015; Dykens et al., 2014; Minor et al., 2006;
Neece, 2013). Again, mindfulness interventions like MBSR train individuals to use
strategies to disengage attention from internal thoughts and feelings that elicit distress
and to focus on their present experience directly without appraisals or interpretations
(Singh et al., 2014). By focusing on the immediate experience, individuals are able to
become more aware of which aspects of the experience are worth responding to,
ignoring, or simply observing. It is thought that mindfulness training improves par-
ticipants’ emotion regulation skills through enhancing their attention monitoring
abilities and facilitating nonjudgmental awareness of emotions, allowing people to
genuinely experience and express their emotions without underengagement (e.g.,
avoidance) or overengagement (e.g., rumination; Chambers, Gullone, & Allen,
2009). In the MBSR program, parents learn to cope more effectively with both short-
and long-term stressful situations. These coping skills are critical for parents of
children with IDD. MBSR may also help improve one’s parenting experience in that
mindfulness may help parents slow down, notice impulses before they act, truly listen
to their children, and come to a more relaxed and peaceful state of mind, which in turn
may have a positive effect on their children with IDD.

The second kind of mindfulness-based parenting intervention, mindful parent-
ing, has also been used with parents of children with IDD and other developmental
disabilities, and initial findings are promising (Singh et al., 2006, 2014). Mindful
parenting differs from MBSR in that the focus of mindful parenting is on using
mindfulness specifically in the context of parent–child interactions and identifying
interactions that result in relational disconnectedness (Altmaier & Maloney, 2007),
rather than on applying mindfulness techniques to parental stress more broadly,
regardless of the source of stress. These interventions incorporate mindfulness,
self-awareness, and intentionality into the parent–child relationship. As a result,
parent–child interactions are less reactive and are characterized by more relaxed
communication and problem solving, which are ultimately thought to result in the
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reduction of children’s challenging behavior (Singh et al., 2014). Findings indicate
that mindful parenting interventions are effective for reducing children’s external-
izing behavior and attention problems and for improving children’s self-control,
compliance, and attunement to others (Bögels, Hoogstad, van Dun, de Schutter, &
Restifo, 2008; Singh et al., 2009; Singh, Singh, & Lancioni, 2010).

Other Stress-Reduction Interventions

Other interventions aimed at reducing stress of parents of children with IDD range
from respite interventions, to peer support interventions, to more structured
psycho-educational group interventions (Hastings & Beck, 2004). Respite care
generally involves short-term care of an individual with disabilities in order to bring
relief to the primary caregiver or family of the individual (Warren & Cohen, 1985).
Cowen and Reed (2002) describe different types of respite services that typically
range between either primary or secondary sources of relief. Primary respite care
services generally provide relief to the primary caregiver from the intense care
demands of the child with disabilities. Secondary respite care services more
specifically target the needs of those with developmental disabilities and may
provide educational training programs in addition to services such as speech-,
occupational-, and physical-therapy.

Not surprisingly, among families of children with IDD, parents who report
greater psychological distress and lower levels of optimism about their coping
abilities are more likely to use respite care services (Hoare, Harris, Jackson, &
Kerley, 1998). Researchers have found that families that used respite care services
generally reported lower levels of parenting stress as well as a greater ability to cope
with stressors of having a child with IDD. These parents also reported lower levels
of psychological distress, including lower levels of anxiety, depression, and a
higher overall quality of life (Chan & Sigafoos, 2001; Cowen & Reed, 2002;
Rimmerman, Kramer, Levy, & Levy, 1989). In a longitudinal study examining
whether the effects of respite care services persisted six months after services
ceased, Mullins, Aniol, Boyd, Page, and Chaney (2002) found that while lowered
levels of general psychological distress were maintained in the long-term, reduced
levels of parenting stress returned back to baseline levels at the six-month
follow-up. These studies demonstrate that while respite care services may diminish
the general distress parents of IDD experience, the specific stress related to par-
enting a child with IDD may only be temporarily ameliorated.

Peer support interventions, such as the Parent-to-Parent Movement (Davidson &
Dosser Jr, 1982), have a growing research base supporting their effectiveness in
reducing parenting stress among parents of children with IDD. The parent-to-parent
model involves matching a parent with a parent supporter based on the following
features: (1) the parent supporter with experience in caring for childrenwith IDDmust
have had training in providing support techniques; (2) referrals to this service come
from a range of sources, including both professional and informal contacts; (3) the
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parent supporter is matched to the parent based on the parent’s needs, typically based
on the child’s diagnosis; and (4) the parent and parent supporter self-manage the extent
of contact between one another (Hastings & Beck, 2004). In a controlled study by
Singer et al. (1999) examining the impact of the parent-to-parent support model,
results suggested a decrease in parenting stress among parents involved in the
parent-support model. Specifically, parents reported more positive perceptions of
their child and their impact on the family, as well as a marked improvement in their
progress toward the resolution of their primary needs. However, when the four criteria
above were not met (e.g., children’s needs were not comparable), the parent-to-parent
model of support was less effective (Ainbinder et al., 1998).

The literature also supports the potential efficacy of group-based interventions
focused on improving parental well-being. The majority of structured group inter-
ventions aimed at reducing parenting stress among families of children with IDD
incorporate some aspects of cognitive behavioral therapy (CBT), including problem
solving, cognitive restructuring, and monitoring thoughts and feelings (Gammon &
Rose, 1991; Greaves, 1997; Kirkham & Schilling, 1990; Kirkham, 1993; Wong &
Poon, 2010). While these studies examining interventions incorporating elements of
CBT report optimistic results in reducing parenting stress, certain limitation should be
considered. First, because these interventions operate in a group setting in which CBT
elements are only a part of the intervention, we cannot isolate the CBT aspects as the
sole active ingredient responsible for reducing parenting stress, especially in studies
utilizing a waitlist-control design (Nixon & Singer, 1993; Singer, Irvin, & Hawkins,
1988). It is likely that other therapeutic aspects of simply being in a group, such as
receiving support from others with a shared experience, may have contributed to
reductions in stress (Hastings & Beck, 2004). Second, there were limited follow-up
data collected in these studies, and limiting conclusions we can draw about the
effectiveness of the interventions in the long-term.

Directions for Future Research

Although parenting stress has been a significant focus of research among families of
children with IDD over the last few decades, there are still a number of avenues for
future research. Perhaps most importantly, it is critical that future investigations
examine the mechanisms through which parental stress may influence child behavior
problems and other child outcomes. Parenting behavior is one possible mediating
variable that may partially account for this relationship. Parenting stress has been
linked to less responsive, more authoritarian, and more neglectful parenting (Belsky,
Woodworth, & Crnic, 1996; Conger, Patterson, & Ge, 1995; Crnic et al., 2005;
Deater-Deckard & Scarr, 1996), which, in turn, has been associated with poorer
developmental outcomes for the child (NICHD Early Child Care Research Network,
2004; Rothbaum & Weisz, 1994). It is possible, and probably likely, that parenting
behavior is also linked to parenting stress such that parents who exhibit less effective
parenting experience more stress. However, very few studies have examined the
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impact of parenting behavior on subsequent stress (Mackler et al., 2015).
Additionally, these parents may not model good self-regulation for their children,
which may lead to higher behavior problems. With regard to the opposite direction of
effect (child behavior to parenting stress), child behavior problems may create more
stress in the broader ecological environment (e.g., school and neighborhood) leading
to augmented parental stress (Bronfenbrenner, 1979). However, despite multiple
studies supporting the associations between parental stress, parenting behavior, and
child outcomes, little research has explicitly tested bidirectional, meditational models
based on theory that attempt to capture the complexity of these families processes
across development (Deater-Deckard & Scarr, 1996), especially among families of
children with IDD (Crnic & Neece, 2015).

Beyond identifying intermediate factors that account for the impact of parenting
stress on child outcomes, moderators of the relationship between these variables must
also be explored. Much of the research on the trajectories of these variables over time
examines mean changes in child behavior problems and parent stress across devel-
opment (Neece et al., 2012). However, it is likely that there are families for which
these patterns diverge, and future research should identify moderators of changes in
these variables over time. For example studies indicated that parents’ coping styles
may reduce or exacerbate the impact of various stressors on parent outcomes such that
emotion-oriented coping styles may exacerbate the impact of child symptom severity
and behavior problems on parenting stress (Lyons et al., 2010)while problem-focused
coping may reduce the impact of child behavior concerns on parental distress
(Woodman & Hauser-Cram, 2013). Further, social support may also reduce the
impact of stressors on parent psychological outcomes (Dunn et al., 2001). Studies
should continue ascertain the primary risk and protective factors that change the
strength of this relationship over time. Further, little is known about the sources of
stress among parents of children with IDD and the relative contribution of individual
sources to overall parenting stress. The literature focuses on the childwith IDDand his
or her associated behavior problems as the primary source of stress. However, after
spending many years interviewing families about their stress, it is clear that the child
with IDD is one of many sources of stress that contribute to parents’ overall
well-being. Researchers need to identify these additional sources of stress and char-
acterize how other related factors (e.g., financial stress, sibling stress, and family
support stress) interact with the stress associated with the child with IDD in predicting
parents’ overall stress. McQuillian and Bates (Chap. 4) in this volume outline key
moderators of parenting stress (e.g., parent gender, economic and cultural back-
ground, parent temperament, cognitive skills and capacities, and specific parenting
knowledge and skills) thatmay be important to consider in future research. Finally, the
parenting stress literature would benefit from a more refined definition of “parenting
stress.”Weall use this termwith the assumption that there is a shared understanding of
the construct. However, there are many definitions of parenting stress, and there has
been little differentiation between parenting stress and stressed parenting.

Turning to intervention research, given the rapidly growing literature supporting
the efficacy of mindfulness-based interventions for adults in general and parents of
children with IDD specifically, future research should continue to focus on these
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interventions. Research examining the mechanisms by which mindfulness inter-
ventions operate indicates that mindfulness training leads to improvements in
self-regulation, values clarification, cognitive, emotional, and behavioral flexibility,
and exposure to anxiety stimuli, which account for a wide range of positive out-
comes, including stress reduction.

However, it behooves future researchers investigating mindfulness interventions
for parents and children with IDD to use common intervention protocols and
measures in order to compare and perhaps collapse findings across studies. Broadly
speaking, one of the most significant problems in mindfulness intervention research
is that nearly every study uses a different interventions and a different set of outcome
measures, making it difficult for readers to synthesize this literature and identify what
treatment works best and for whom. When researchers choose to apply mindfulness
interventions to a new population, it would be advantageous to first determine
whether standard manualized intervention protocols (e.g., MBSR and MBCT) are
effective before making adaptations for the group; if adaptations are made before the
standard protocol is tested, one cannot determine whether the observed effects are a
result of the mindfulness intervention or the adaptations made. In addition, the
literature base for mindfulness interventions with parents of children with IDD
would greatly benefit from systematic dismantling of studies to identify which
aspects of the intervention are related to the observed benefits. Standard mindfulness
interventions are quite intensive, requiring several hours of intervention each week
and daily homework for several weeks. Preliminary data indicate that adaptations to
interventions that are less time intensive may be worthwhile for people seeking to
reduce psychological distress (Carmody & Baer, 2009). Studies to systematically
examine each of these individual concerns identified above are needed.

Examination of the possible benefits of integrating behavioral parent training and
mindfulness-based interventions is a key area for future research on interventions for
parents of children with IDD. Research indicates that parent emotion and cognitive
control capacities (ECCCs) influence parenting practices (e.g., ability to be percep-
tive, responsive, and flexible), and that mindfulness training can improve ECCCs
(Crandall, Deater-Deckard & Riley, 2015). Therefore, incorporating mindfulness
training into parenting interventions may optimize outcomes. There is small but
growing literature supporting the use of adding a mindfulness component to inter-
ventions or approaches (e.g., Kazdin & Whitley, 2003; Singh et al., 2006, 2014).
Future investigation is needed to determine whether adding a parental stress reduction
module that usesmindfulness-based techniques to existing evidence-based treatments
for child behavioral issues (Bagner & Eyberg, 2007; McIntyre & Abbeduto, 2008)
maximizes the efficacy of parent training and behavior interventions that target
challenging behavior among children with IDD. Given that elevated parental stress
has been associated with decreased efficacy of behavioral interventions for children
(Baker et al., 1991; Brinker et al., 1994; Osborne et al., 2008; Robbins et al., 1991;
Strauss et al., 2012), we predict that addressing parental stress would improve the
impact of interventions commonly used with children with IDD. The challenge lies in
identifying what aspects of mindfulness-based interventions for parents are most
effective for reducing stress and the intensity of the intervention, so the desired
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outcome is achieved, which further underscores the critical need for identifying the
“active ingredients” of the interventions.

Nevertheless, parenting stress is a highly prevalent and deeply concerning
problem among parents of children with IDD. Designing and implementing
effective stress-reduction interventions for these families is critical in optimizing
parent and child outcomes. We know from scientific studies as well as professional
experience that families matter in determining outcomes for children, especially for
children with IDD. Parent stress has a significant impact on children’s development
and, therefore, in any attempt to intervene and help children we must also consider
and intervene with families.
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Chapter 6
Developmental Origins of Self-regulation:
Prenatal Maternal Stress and
Psychobiological Development
During Childhood

Regula Neuenschwander and Timothy F. Oberlander

Introduction: Setting the Scene

Even before birth, a mother’s psychological state is shaping her child’s subsequent
development of self-regulation. The premise that fetal development sets pathways
for health and well-being as well as risk and challenge across the life span is
generally referred to as fetal programming (cf. Developmental Origins of Health
and Disease, Barker, 2003). The notion of fetal programming implies that fetal
development is altered in a way that prepares the offspring for the particular
environment in which it will find itself (cf. predictive adaptive response, Gluckman
& Hanson, 2005). Thus, not all outcomes reflect conditions of risk or disease. Some
fetal adaptations that increase vigilance to the environment or alter one’s capacity to
respond to stress could be maladaptive in one context but quite adaptive in another
(Glover, 2011), thus shaping the developmental outcomes for better and worse
(Belsky & Pluess, 2009).

The period of intrauterine life represents one of the most sensitive windows during
which the effects of stressmay be transmitted inter-generationally from amother to her
as-yet-unborn child. The fact that maternal mood disturbances (e.g., negative emo-
tions and perceived stress) during pregnancy are linkedwith later child behavior, even
after controlling for effects of postnatal maternal mood and other relevant prenatal and
postnatal confounders, suggests that, as in animalmodels, some of the risk is conferred
prenatally via changes in women’s mood-based physiology affecting fetal neurobe-
havioral development (M.Weinstock, 2008).While multiple underlyingmechanisms
and systems are involved in fetal programming (Talge, Neal, & Glover, 2007), the
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stress regulatory system in general and the hypothalamic pituitary adrenal (HPA) axis
in particular may play a significant role in mediating the effects of maternal
stress/anxiety and child outcomes (Glover, O’Connor, & O’Donnell, 2010). Despite
the popularity of the fetal programming model, it is also important to acknowledge
that such effects are not necessarily permanent as research has shown that young
animals show remarkable neuronal resilience if the stress is discontinued (McEwen&
Morrison, 2013). Thus, while in this chapter we will focus on prenatal maternal mood
exposure and its associations with child self-regulatory abilities, it is important to bear
in mind that postnatal factors (e.g., parenting, secure attachment, and socioeconomic
status) matter as well andwill be themain focus of the other chapters in this book (e.g.,
Chap. 8 by Finegood & Blair; Chap. 11 by Crnic & Ross in this volume).

A key assumption underlying the fetal programming hypothesis is that biological
systems undergoing rapid developmental changes are especially vulnerable to
organizing and disorganizing influences (Seckl & Meaney, 1993). Stress early in
life, and specifically prenatal maternal stress, may have a particularly large effect on
prefrontal cortex (PFC) structure and function because of its rapid growth during
gestation and its high density of glucocorticoid receptors (Arnsten, 2009; Fuster,
2008; Sanchez, Young, Plotsky, & Insel, 2000). In particular, executive function
(EF)—a set of higher order cognitive processes, such as working memory, inhi-
bition, and attention shifting, associated with PFC and integral to emerging
self-regulatory behavior (Blair, 2002)—is the first to suffer and suffer dispropor-
tionately, if we are stressed (Arnsten, 2009; Diamond & Ling, 2016). Here we will
examine the possiblity that prenatal maternal stress may have a similarly strong
impact on children’s emerging EF.

Several independent prospective longitudinal studies using behavioral ques-
tionnaires and clinical scales administered at varying time points during develop-
ment have established an association between prenatal maternal mood and child
self-regulatory abilities. Specifically, children of mothers who were stressed during
pregnancy (high anxiety/depression) had more difficulties than children not exposed
to prenatal maternal stress with cognitive, behavioral, and emotional self-regulation
as reflected in difficult temperament, attention regulation problems, hyperactivity,
clinical diagnosis of ADHD, ADHD symptoms, conduct disorders, and emotional
problems (after controlling for possible confounding factors such as prenatal
maternal smoking or alcohol consumption, maternal education, birthweight, ges-
tational age, and postnatal maternal mood; Huizink, Robles de Medina, Mulder,
Visser, & Buitelaar, 2003; O’Connor, Heron, Golding, Beveridge, & Glover, 2002;
O’Connor, Heron, Golding, Glover, & Team, 2003; Oberlander et al., 2007; Van
den Bergh & Marcoen, 2004). More recently, human studies have begun to
examine the neurodevelopmental consequences in children exposed to maternal
stress during gestation in more depth and more specifically (e.g., Entringer, Buss, &
Wadhwa, 2015; Van den Bergh, Mulder, Mennes, & Glover, 2005). In this chapter,
we will specifically focus on current studies using laboratory-based measurement of
child EF or neurophysiological measures indexing PFC activity to examine the
long-term consequences of maternal stress during pregnancy on emerging
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regulatory mechanisms in children. These findings provide a unique opportunity to
elucidate which specific aspects of children’s self-regulation (including underlying
structure–function relations) may be altered following exposure to prenatal maternal
stress.

Increasingly, research has focused on how fetal programming models explain
variations in psychiatric outcomes (Glover, 2011). A case in point is illustrated by
the role the neurotransmitter serotonin (5-hydroxytryptamine, 5-HT) plays in
shaping developmental risk and resiliency. Increased use of selective serotonin
reuptake inhibitor (SSRI) antidepressants to manage mood disorders during preg-
nancy highlights the role psychotropic medication exposure during critical prenatal
periods has in shaping children’s development. We will review how exposure to
prenatal antidepressants shape—possibly via altered central 5-HT levels—the
development of systems that regulate attention, cognition, emotion, and stress
responses (Hanley & Oberlander, 2012).

In this chapter, we focus on empirical evidence examining associations between
prenatal maternal stress (i.e., pregnancy-specific anxiety, stress exposure, depres-
sion, and antidepressants) and child self-regulatory capacities reflected in neuro-
biological processes such as EF and stress regulation spanning fetal periods to early
adulthood. We take the view that psychobiological processes comprising EF and
stress regulation are shaped by early exposures related to maternal mood during
gestation that influence the developing central nervous system (CNS) and auto-
nomic nervous system (ANS). Furthermore, we will review current evidence within
a conceptual perspective whereby prenatal maternal mood during sensitive periods
of fetal development may act as a “plasticity factor” rather than “risk factor”
associated with vulnerability that predicts disordered development and behavior.
With this perspective in mind, we will critically review empirical studies examining
the association of maternal mood during gestation on stress regulation and higher
order cognitive abilities (behavioral measures of EF and neurophysiological mea-
sures indexing PFC) during childhood and adolescence, as well as the role of
altered 5-HT signaling (i.e., antidepressant exposure). Understanding the role of
maternal stress during gestation for child development offers critical insights that
may explain why variations in early typical environment are associated with
shaping both developmental risk and resilience.

Developmental Origins of Self-regulation

The development of self-regulation is central to a child’s emerging ability to
adaptively respond to environmental demands and to engage in goal-directed
behavior (Baumeister & Vohs, 2004; Calkins & Howse, 2004). It is marked by the
acquisition of an integrated set of domain specific (biological, attentional, emotional,
behavioral, and cognitive) self-regulatory mechanisms that are hierarchical in nature
and that build upon each other (Calkins & Williford, 2009). Biological components
of self-regulation include serotonin and dopamine neurotransmitter system genes
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and central and peripheral nervous system connectivity (Bell & Deater-Deckard,
2007). Cognitive components are generally referred to as EF representing a complex
and interrelated set of higher order cognitive processes associated with the PFC,
including the maintenance and manipulation of relevant information (working
memory), inhibition of predominant responses (inhibition), and mental set shifting
(shifting, Miyake, Friedman, Emerson, Witzki, & Howerter, 2000). EF serves a
critical higher level or top-down role in behavior regulation, such as directing
attention and organizing cognitive resources (Miller & Cohen, 2001) and/or regu-
lating emotions (Ochsner & Gross, 2005). Over the past two decades, a strong body
of developmental research has established that EFs are crucial for social, emotional,
and academic success during childhood (e.g., Blair & Razza, 2007; Hughes & Ensor,
2011; Neuenschwander, Röthlisberger, Cimeli, & Roebers, 2012) and
self-regulation has been shown to shape physical and mental health risk trajectories
across the life span (Moffitt et al., 2011). Importantly, EFs are malleable based on
context-specific experiences both at home and at school (for reviews see Diamond &
Lee, 2011; Hughes, 2011; see also Chap. 8 by Finegood & Blair).

Various aspects of parenting, including parenting stress, have been shown to be
associated with child EF. For instance, sensitive parents that engage in
age-appropriate scaffolding act as external regulators of child behavior and in these
terms gradually facilitate children’s ability to regulate their own emotions and
behaviors (e.g., Bernier, Carlson, & Whipple, 2010). These parenting aspects also
reflect the parent’s ability to regulate their own emotions and behaviors, and suggest
that parental EF is an important part of sensitive parenting (Barrett & Fleming,
2011) (see also Chap. 10 by Mileva-Seitz & Fleming in this volume). Specifically,
parental EF may moderate the association between parental risk and child out-
comes, such that the negative effects of parental risk are mostly evident when, for
instance, mothers show low EF (Deater-Deckard, Wang, Chen, & Bell, 2012). In
general, parenting stress may be one crucial mechanism through which stressors in
a family’s environment affect parent–child interactions and ultimately children and
their neurocognitive development (see Chap. 8 by Finegood & Blair).

The PFC is the brain region that is most sensitive to the detrimental effects of stress
exposure (Arnsten, 2009; McEwen &Morrison, 2013). Phylogenetically, the PFC is
among the brain regions that evolved most recently or were most recently altered in
the course of human evolution. In line with this, the PFC shows a protracted onto-
genetic development into early adulthood and displays remarkable structural and
functional plasticity over the life course (Fuster, 2008). Chief external landmarks of
the PFC (i.e., its primary sulci) develop during gestational weeks 25–26 (Stiles &
Jernigan, 2010). Importantly, the PFC intelligently regulates our thoughts, actions,
and emotions through extensive connections with other more posterior and subcor-
tical areas of the brain. Therefore, it is likely that a dysfunction of the PFC can be
associated with a dysfunction in one or more of the related systems.

Chronic stress early in life may have a particularly large effect on PFC structure
and function in adulthood because of its rapid growth during fetal life. This rapid
growth rate and the high density of glucocorticoid receptors (Fuster, 2008; Sanchez
et al., 2000) make the fetal PFC especially vulnerable to stress hormones that reach
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it in excess amounts as a result of maternal stress. Such hormones may impede the
formation of correct neural connections and reduce plasticity and neurotransmitter
activity, which in turn can induce subtle changes in subsequent cognitive function
and behavior (Weinstock, 2008). For instance, in animal models, dendritic changes
in fetuses have been documented in utero when the rat mother was exposed to stress
(Murmu et al., 2006). In humans, growing up under social or economic disad-
vantage has been shown to increase young toddlers’ cortisol levels which in turn
mediated the effects of poverty and parenting on EF at the age of three (Blair et al.,
2011). In adults, acute psychosocial stress exposure has been found to impair EF
(e.g., Alexander, Hillier, Smith, Tivarus, & Beversdorf, 2007; Lupien, Gillin, &
Hauger, 1999). To some extent, these effects are believed to reflect the fact that
glucocorticoid levels (i.e., cortisol) modulate synaptic activity in the neural circuitry
of the PFC. Importantly, the functional relation between cortisol levels and PFC
activity or EF performance is curvilinear (Arnsten, 2009; de Kloet, Oitzl, & Joëls,
1999; Lupien, Maheu, Tu, Fiocco, & Schramek, 2007), such that very high or very
low levels of stress impair EF performance, whereas moderate stress/cortisol levels
lead to optimal EF performance. This inverted U-shape relation may have important
implications for beneficial effects of prenatal exposure to mild and moderate levels
of maternal stress on certain child outcomes (cf. DiPietro, Novak, Costigan, Atella,
& Reusing, 2006). Taken together, it can be concluded that prenatal stress may have
a particularly strong effect on EF; however, the relationship between EF and stress
is complex and appears to be context dependent.

Prenatal Maternal Mood and Stress

Pregnancy is a dramatic biological and psychological period in a woman’s life. The
woman’s transition to motherhood not only does transform her physical landscape
including the internal hormonal milieu but also has significant implications for her
relationships and her societal role. Furthermore, for many women, the stereotypical
image of pregnancy as a happy and joyful time in life when a mother and her
partner are expecting a child they planned to have and that they are well prepared to
love and care for does not apply. For many women, pregnancy is an experience
characterized by a lack of adequate resources, both socioeconomic and psychoso-
cial, and the presence of many stressors such as work responsibilities and conflict
with the partner makes pregnancy a distant reflection of the ideal prototype (Dunkel
Schetter, 2011). It is thus not surprising that pregnancy and the postpartum period
tend to heighten risk for development or recurrence of mood disorders (Leight,
Fitelson, Weston, & Wisner, 2010).

Prevalence estimates of antenatal depression vary greatly depending on the cri-
teria used and may usually represent rather conservative estimates, because cases of
maternal depression are underreported and underdiagnosed (Howard et al., 2014).
A systematic review (Bennett, Einarson, Taddio, Koren, & Einarson, 2004) of studies
conducted mostly in Europe and Northern America examining the prevalence of
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depression during pregnancy found the following estimates by trimester: 7.4% in the
first, 12.8% in the second, and 12% in the third. For women of low socioeconomic
status, in contrast, meta-analytic estimates, although based on few studies, were
much higher: for the second and third trimesters 47% and 39%, respectively, when
obtained by self-report, and 28% and 25% when determined by structured clinical
interviews. Estimates for prenatal anxiety, in contrast, are scarce, probably because
the interplay between the perinatal period and anxiety disorders remains poorly
studied (Leight et al., 2010). Some of the stressors that commonly affect women in
pregnancy around the globe are low material resources, unfavorable employment
conditions, heavy family and household responsibilities, strain in intimate relation-
ships, and pregnancy complications (Dunkel Schetter & Tanner, 2012).

Antenatal maternal mood disturbances have been characterized on multiple
dimensions, including measures reflecting stress-related disorders such as anxiety
and/or depression. These outcomes are often used interchangeably, often implying
similar constructs. Indeed, differentiating symptoms reflecting anxiety from
depression remains challenging, and many of these symptoms may lie along a
continuum of a maternal stress regulatory disorder. Stress is typically regarded as a
physiological and psychological condition that is beyond the capacity of an indi-
vidual’s ability to cope, often leading to symptoms such as anxiety or depression. If
severe enough, these symptoms may meet a clinical threshold and constitute a
major affective disorder. Notwithstanding this perspective, while maternal symp-
toms of anxiety and depression often imply a common metric for stress, a dis-
tinction between these two dimensions can be drawn (DiPietro, 2012) and the
differential impact of distinct types of maternal stress on developmental outcomes
has been established in some studies.

Definitions and measurements of prenatal maternal stress have evolved over
time. Whereas older studies often relied solely on a checklist of retrospectively
assessed stressful life events (e.g., death of a family member or catastrophic
community-wide disasters such as earthquakes), more recent studies have shifted
toward considering prenatal maternal stress as a multi-dimensional concept. Given
that an event or situation can be perceived differently by various individuals, it is
really that subjective perception or interpretation of an external stressor rather than
its objective nature that has the power to trigger an emotional response (Lazarus,
1991) and hence possibly influence health outcomes. Thus, more recent studies
combine measures of acute (life events) and chronic (daily hassles) stress stimuli
with more subjective measures including resources (personality and social support),
stress perception, and mood outcomes (anxiety and depression) that reflect emo-
tional responses to stressful stimuli (Dunkel Schetter, 2011). It is still unclear which
types of prenatal emotional disturbances or stress are most harmful for fetal and
child development. Interestingly, there is some evidence that levels of maternal
self-reported pregnancy-specific anxiety are superior to general measures of distress
(such as state anxiety or symptoms of depression) for predicting the developmental
outcomes (e.g., Buss, Davis, Hobel, & Sandman, 2011; DiPietro et al., 2006). We
will emphasize which types of maternal stress were assessed and most predictive for
developmental outcomes in the studies that we review below.
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Prenatal Maternal Stress Shaping Child Self-regulation

Accumulating research indicates that a mother’s stress and related affective states
experienced in pregnancy can have significant negative consequences for her
child’s long-term learning, stress physiology, motor, cognitive, and emotional
development, behavior, and health (reviewed in, Beydoun & Saftlas, 2008; Dunkel
Schetter & Tanner, 2012; Entringer et al., 2015; Glover, 2011; Kinsella & Monk,
2009; Mennes, Stiers, Lagae, & Van den Bergh, 2006; Talge et al., 2007; Van den
Bergh, Mulder, et al., 2005; M. Weinstock, 2008)—even when accounting for
postnatal maternal psychological state. Specifically, with regard to developmental
origins of self-regulation, antenatal maternal stress disrupts fetal neurobehavioral
development (DiPietro et al., 1996; Tronick & Weinberg, 1997), alters behavioral
reactivity in utero (Allister et al., 2001; Monk et al., 2000), and in the newborn
period is reflected in reduced birthweight and increased risk of prematurity (Glover,
2011; Talge et al., 2007). The exact mechanisms by which antenatal anxiety and
stress influence fetal brain development remain unclear, yet the magnitude of their
effects is clinically significant, with approximately 15% of emotional and behav-
ioral problems in childhood attributable to antenatal stress/anxiety (Talge et al.,
2007). Furthermore, emerging evidence suggests that the combination of early life
stress, genetics, and ongoing stress may ultimately determine individual respon-
siveness to stress and the vulnerability to psychiatric disorders, such as depression
(Charney & Manji, 2004). Importantly, not all outcomes following stressful early
life events reflect adversity. Antenatal exposure to mild-to-moderate levels of
psychological distress may actually advance motor and mental development in a
healthy population (DiPietro et al., 2006), suggesting that early stress exposure
shapes developmental outcomes for better and worse.

Laboratory-based measures of child neurocognitive development (behavioral
measures of EF and neurophysiological measures indexing PFC structure and
activity) offer a key insight into the neural correlates (i.e., specific aspects of
children’s EF including underlying structure–function relations) that may be
affected by prenatal maternal stress. The first study that measured cognitive func-
tioning (or cognitive regulation problems) with computerized and standardized
tasks placing a load on PFC functions comes from the prospective study of the Van
den Bergh and Marcoen group in the Netherlands (e.g., Van den Bergh & Marcoen,
2004). Van den Bergh and colleagues (Van den Bergh, Mennes, et al., 2005)
reported that adolescents of mothers who experienced high levels of anxiety (state
subscale of the State-Trait Anxiety Inventory, Spielberger, Gorsuch, & Lushene,
1970) during the second trimester of their pregnancy were reported to be more
impulsive on visual attention control tasks compared to adolescents exposed to low
to average levels of prenatal maternal anxiety. Specifically, adolescents of mothers
who were highly anxious during the 12–22 weeks of pregnancy, but not later,
responded faster and made more errors in the target present condition of the
“endcoding” task compared to the low-average group, reflecting an impulsive
response pattern. Importantly, this impulsive response pattern did not disappear
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when controlling for performance on two subtests of the Wechsler Intelligence
Scale for Children (WISC-R), suggesting a specific cognitive regulation impair-
ment. Furthermore, as anxiety did not interact with memory load, this specific
pattern of cognitive regulation impairment did not appear to be related to a working
memory problem, nor to an impairment in a stop signal task tapping exogenous
response control processes. Therefore, the authors concluded that the cognitive
regulation problem of adolescents of mothers who were highly anxious at 12–
22 weeks of pregnancy was related to altered endogenous response control pro-
cesses. This control deficit, for instance, is expressed when individuals are required
to continue the inhibition of a response for a longer time without external signals
encouraging the inhibition.

Support for this interpretation was provided by a second study with the same
group of adolescents (Van den Bergh et al., 2006). Performance on a computerized
continuous performance task measuring sustained attention declined as the task
progressed in 15-year-old boys of mothers with high levels of state anxiety during
12–22 weeks of their pregnancy, but not at later points in gestation. Specifically,
these adolescent boys’ processing speeds became slower and their reaction times
became more variable as the task progressed compared to a group of adolescents of
mothers with low to moderate levels of prenatal anxiety. These results indicated that
boys, but not girls, of highly anxious mothers were less able than boys of low to
moderate anxious mothers to sustain their attention and stay focused on the task at
hand, thus showing impaired endogenous attention control (e.g., resisting thinking
about other things; resisting looking away). Of note, no significant associations with
antenatal maternal anxiety were found in the number of errors (neither commission
nor omission errors) made. The fact, however, that these results held when con-
trolling for two subtests of the WISC-R indicates that maternal anxiety was
uniquely associated with sustained attention/endogenous response inhibition.

To further delineate the cognitive sequelae associated with antenatal maternal
anxiety, Van den Bergh and colleagues (Mennes et al., 2006) reviewed recent
neuroimaging studies to create a cortical map of regions commonly and selectively
activated by well-known EF tasks. The pragmatic value of this cortical map was
tested in a subsample of the previous reported adolescents who were now
17-years-old. Adolescents of mothers with high levels of anxiety during 12–22
weeks of their pregnancy performed significantly lower in tasks that required
integration and control of different task parameters compared to adolescents of
mothers with normal levels of antenatal anxiety. Specifically, the percentage of
correct answers in a response-shifting task was lower overall—and especially
during the incompatible trials—in the high maternal anxiety group as compared to
the normal maternal anxiety group. Moreover, a decrease in performance when the
cognitive load of dual tasks increased was observed in adolescents in the high
maternal anxiety group. Together these results suggest that the adolescents in the
high anxiety group experienced difficulties organizing their cognitive resources in
order to handle two tasks at the same time. In contrast, working memory (N-back
task), inhibition of a prepotent response (Go/NoGo task), and visual orienting of
attention (visual cued-attention orientation task) were not impaired, suggesting that
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adolescents of mothers experiencing high levels of anxiety during the second tri-
mester performed selectively poorer in tasks that require subjects to perform two
tasks simultaneously and switch between different task rules. This conclusion was
based on the established cortical map found to be linked to a part of, or in cortical
and subcortical regions linked to, the orbitofrontal cortex. Importantly, although
several other areas were activated by dual- and response-shifting tasks, this part of
the orbitofrontal cortex was found to respond exclusively during performance on
these two tasks (and not during performance on the other EF tasks).

Further evidence of neurodevelopmental consequences in the offspring of
maternal stress during pregnancy comes from the prospective study of the
multi-investigator research program at the University of California, Irvine. The first
study examined links between pregnancy-specific anxiety (a self-developed measure
byGlynn, Schetter, Hobel, & Sandman, 2008) and prefrontal cortical volumes in 6- to
9-year-old children (Buss, Davis, Muftuler, Head, & Sandman, 2010).
Pregnancy-specific anxiety at 19 weeks’ gestation, but not at 25 and 31 weeks’
gestation, was associated with diffuse cortical volume reductions (in gray matter) in
the PFC, the premotor and temporal cortices, as well as the postcentral gyrus and the
cerebellum extending to the middle occipital gyrus and the fusiform gyrus.
Interestingly, the prefrontal regions that were found to be associated with high anxiety
during pregnancy have been shown to be involved in the regulation of stress hormone
secretion (Pruessner et al., 2008). These same brain regions appear to be particularly
vulnerable to conditions of chronic stress due to their high density of glucocorticoid
receptors (Sapolsky, Uno, Rebert, & Finch, 1990). Thus, high prenatal anxiety in
mothers may increase the risk of higher stress susceptibility and reactivity in their
developing children, rendering the children more vulnerable to neurodevelopmental
and psychiatric disorders as well as cognitive and intellectual impairment.

In a second study, Buss and colleagues (2011) examined the association of
pregnancy-specific anxiety with EF in a larger subset of the same cohort of 6–
9 year-old children. High levels of maternal pregnancy-specific anxiety over the
course of gestation were associated with lower inhibitory control (Flanker task), in
girls only, and lower visuospatial working memory performance (Corsi
block-tapping test), both in boys and girls. Specifically, girls showed slower
reaction times as a function of maternal anxiety, and this difference was most
pronounced in the incongruent trials. Of note, higher state anxiety and depression
were also associated with lower visuospatial working memory performance.
However, neither state anxiety nor depression explained any additional variance
after accounting for pregnancy-specific anxiety. These results are especially inter-
esting in light of the gray matter reductions in PFC regions in association with
pregnancy-specific anxiety reported above (cf. Buss et al., 2010). A lack of power,
though, prevented the authors from testing if PFC volume reductions mediated the
association between pregnancy-specific anxiety and EF. Nevertheless, the fact that
these associations between pregnancy-specific anxiety and child EF were observed
among a group of low-risk women that did not smoke or consume alcohol during
pregnancy and had a slightly higher than average socioeconomic status strengthens
the results of the study.
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A third study from the same cohort examined the associations of cortical
changes and child externalizing behavior in 7-year-olds exposed to maternal
depressive symptoms during pregnancy (Sandman, Buss, Head, & Davis, 2015).
Using MRI, changes in cortical thickness were analyzed by measuring the width of
the cortical gray matter layer that covers the surface of the brain. Significant cortical
thinning (i.e., selective diminishment of gray matter brain regions which implies
reduced synaptic density) primarily in children’s right frontal lobes (right superior,
medial orbital, and frontal pole regions of the PFC) was associated with exposure to
prenatal maternal depression across gestation, with the strongest associations found
at 25 weeks’ gestation (compared to 19 and 31 weeks). This pattern of cortical
thinning seems to be similar to patterns in depressed patients and individuals with
risk of depression (Lagopoulos, Hermens, Naismith, Scott, & Hickie, 2012).
Interestingly, the significant association between prenatal maternal depression and
child externalizing behavior (assessed with the Child Behavior Checklist) was
mediated by cortical thinning in prefrontal areas of the right hemisphere.

Further evidence of differential prenatal stress-dependent effects on neurode-
velopmental consequences in the offspring comes from a retrospective study in
Germany (Entringer, Buss et al., 2009). These authors hypothesized that if there is
only a subtle vulnerability in subjects exposed to prenatal psychosocial stress, small
differences between groups may not emerge under basal conditions but will emerge
when a substantial challenge is imposed on the system. Indeed, young women
whose mothers experienced a major negative life event during their pregnancy did
not differ from a matched non-exposed comparison group in their working memory
performance (item-recognition task). However, after hydrocortisone (cortisol)
administration, women in the prenatal stress group showed significantly longer
reaction times compared to women in the control group. These findings provide
support for the potential modulatory effect of acute stress exposure (cortisol) on the
association between prenatal stress exposure and subsequent working memory
performance in young adults.

Finally, Pearson and colleagues (Pearson et al., 2016) examined prospective
observational data from a large UK population cohort (Avon Longitudinal Study of
Parents and Children, ALSPAC) looking at associations between prenatal maternal
anxiety (anxiety items from the Crown-Crisp Index, Birtchnell, Evans, & Kennard,
1988), several EF measures at age 8, and academic achievement at the end of
compulsory school at age 16. Prenatal anxiety (not specified at what time point) was
neither associated with attentional control (basic form of a Stroop task), selective
attention (baseline of Sky search task), nor attentional switching (Sky search task)
after controlling for postnatal depression. However, there was evidence that pre-
natal anxiety was associated with impaired working memory (digit span and
non-word memory). Interestingly, impaired working memory mediated the effect of
prenatal anxiety to math grades at age 16, with 17% of the total association between
prenatal anxiety and math being explained by indirect paths through working
memory. A similar pattern was seen for language grades, but associations were
confounded by maternal education. This is the first study to demonstrate that EF
mediates the association between prenatal stress and later academic outcomes.
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Taken together, these studies indicate that prenatal maternal stress (mostly
anxiety in the second trimester) is associated with subtle changes in EF and the PFC
in middle childhood, adolescence, and early adulthood. The specific findings,
however, are not always consistent, and in some cases, they are sex-specific. For
example, Buss and colleagues (2011) only found an association between maternal
pregnancy-specific anxiety and inhibitory control in girls but not in boys, whereas
Van den Bergh and colleagues (2006) detected impaired endogenous response
inhibition in adolescent boys but not in girls. To date, few human studies have
addressed sex-specific differences in child outcomes following prenatal stress
exposure. Future research needs to further explore the possibility that differences in
the effects of timing in boys and girls may be based on the differences in the amount
of sex hormones in the developing fetus (de Bruijn, van Bakel, & van Baar, 2009).

With regard to which specific types of prenatal maternal emotional disturbances
or stress have the strongest impact on child development, the reviewed studies
indicate that maternal anxiety may be especially predictive for developmental
outcomes. Whereas the Van den Bergh and Marcoen group as well as the Pearson
study only included or analyzed anxiety measures during pregnancy, the
multi-investigator research group from California assessed multiple measures of
maternal stress during pregnancy, possibly allowing to draw conclusions about the
most sensitive measure for developmental outcomes. This, however, was only
possible in one of their studies (Buss et al., 2011), since selection of prenatal stress
measures was reduced to only include one of the available measures in the two
other studies reviewed above.

An important question with regard to fetal programming is the time period of
pregnancy during which the fetus is most vulnerable to maternal stress. The finding
of a specific time window makes it unlikely that the associations found can be
explained by shared genetic variance only, as this does not explain why effects only
involve prenatal maternal anxiety at a specific time period (here mostly in the
second trimester) and not earlier in pregnancy or after birth. In most of the reviewed
studies, the relationship seems to be more evident when stress by mothers is
experienced in the second trimester (12–27 weeks)—although some studies did
only find specific associations with some time points in the second trimester and not
others (Buss et al., 2010; Sandman et al., 2015). In humans, key external markers of
the PFC develop during gestational weeks 25–26 (Stiles & Jernigan, 2010) and key
brain developmental processes such as neuron proliferation, migration, and differ-
entiation take place between gestational weeks 8 and 24 in brain areas connected to
the PFC (e.g., amygdala, ACC, brain stem, and basal ganglia) (Levitt, 2003).
Therefore, it is plausible that in the reviewed studies, physiological factors related
to maternal anxiety interfered with some of the complex neurodevelopmental
processes taking place at that gestation period. However, the level of antenatal
maternal anxiety before 12 weeks of gestation and its association with child EF
remains unknown. Moreover, the effect of timing may be due to the fact that
pregnancy anxiety is highest at 19 weeks’ gestation and decreases over the course
of gestation, which is in line with previous observations of reduced physiological
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and psychological stress reactivity as pregnancy advances (de Weerth & Buitelaar,
2005; Glynn et al., 2008). In general, there is currently little agreement about the
gestational age most sensitive to maternal prenatal stress, and the fact that several
gestational ages have been reported to be critical for the long-term effects of
antenatal anxiety/stress may indicate that different mechanisms are operating at
different stages (Van den Bergh, Mulder, et al., 2005).

There is now ample evidence suggesting that prenatal maternal stress is asso-
ciated with long-term neurodevelopmental alterations in the offspring: Across all
studies, prenatal stress was associated with each one of the EF components—
inhibition, shifting, and working memory. These findings, however, lack robustness
as in several studies multiple EF tasks tapping various EF components have been
administered, but associations with prenatal maternal stress were only found for
selected EF tasks (Mennes et al., 2006; Pearson et al., 2016; Van den Bergh,
Mennes, et al., 2005). Therefore, it is too early to draw firm conclusions as to which
specific aspects of children’s EF including underlying PFC structures and functions
may be altered following exposure to prenatal maternal stress. For instance, some
authors report impaired performance on working memory tasks (Buss et al., 2011;
Pearson et al., 2016), others do not (Mennes et al., 2006; Van den Bergh, Mennes,
et al., 2005), and still others only find a difference between prenatally stress exposed
individuals and non-exposed individuals after hydrocortisone administration
(Entringer, Kumsta, et al. 2009). A way to reconcile these seeming inconsistencies
rests in the idea that earlier in development (early-to-middle childhood), prenatal
stress effects on working memory are more pervasive, whereas later in development
(adolescence and early adulthood), the subtle vulnerability in these subjects can
only be detected when a challenge is imposed on the system. This interpretation,
however, is speculative at best and requires further investigation in future studies.
Nevertheless, of particular interest are the studies (Buss et al., 2010; Entringer,
Buss, et al., 2009) that provide indirect evidence that prenatal maternal stress affects
brain development in a way that may also affect the regulation of stress (HPA axis)
in subsequent offspring.

Prenatal Maternal Stress Shaping Child Stress Regulation

The HPA axis may play a significant role in mediating the effects of maternal
stress/anxiety on child EF. Animal models have helped illustrate a central role for
the HPA axis in mediating prenatal stress effects on behavioral or cognitive alter-
ations in the offspring (M. Weinstock, 2008). Emerging evidence shows that pre-
natal maternal stress also affects the HPA axis in humans (Glover et al., 2010).
Thus, evaluating how children’s stress regulation is affected by prenatal stress
exposure should help elucidate our understanding of potential pathways through
which the development of EF may be affected by prenatal maternal stress.
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Two main systems comprise the psychobiology of stress: the HPA axis with its
end product cortisol and the adrenal medullary system (SAM, which is part of the
autonomic nervous system or ANS) with its end products epinephrine and nore-
pinephrine. The acute secretion of glucocorticoids (called corticosterone in animals
and cortisol in humans) and catecholamines (epinephrine and norepinephrine, also
known as adrenaline) constitutes the primary agents in the chain of hormonal events
triggered in response to stress. In response to stress, these neurochemicals act to
give rise to the “fight-or-flight response” reflected in increased heart rate and blood
pressure. In this way, stress responses serve an adaptive survival mechanism
consisting of a carefully orchestrated yet near-instantaneous sequence of hormonal
changes and physiological responses enabling an individual to react quickly to
threat. However, frequent activation can result in a permanent dysregulation of the
HPA axis, particularly when experienced during phases of rapid brain development
such as the prenatal period and infancy (Gunnar & Quevedo, 2007). Moreover,
chronic stress exposure has long-term effects on physical and psychological health
such as high blood pressure, increased risk of infection, arterial disease, and brain
changes that may contribute to anxiety, depression, and addiction (for a general
review, see McEwen, 2000).

A series of developmental studies in animals, both rodent and non-human pri-
mate, established the central role of the HPA axis in mediating prenatal stress
effects in both mother and offspring (M. Weinstock, 2008), although other neuro-
circuits, such as the dopaminergic and serotonergic systems, are also likely to be
involved. In rodents, many studies have found that prenatal stress causes both an
increase in basal levels and an increase in corticosterone response in the offspring
(although variability of the findings is high). In humans, equivalent work is only
just starting, but there is suggestive evidence that there may be similar repro-
gramming effects (Glover et al., 2010). Whereas maternal stress could affect fetal
development by exposure to stress hormones that are transported through the pla-
centa, noradrenaline does not appear to cross from mother to fetus
(Giannakoulopoulos, Teixeira, Fisk, & Glover, 1999) but may have an indirect
effect via changes in the maternal muscular or vascular tone which in turn may
cause stress to the fetus and raise cortisol levels (Van den Bergh, Mulder, et al.,
2005). We will now review recent studies examining long-term effects of prenatal
maternal stress on basal cortisol levels and cortisol responses to stress in the
offspring.

Glover and colleagues’ (2010) review of the literature revealed 11 studies in the
last 10 years that have examined the association between prenatal maternal mood or
stress and the function of the HPA axis in human offspring. The method of mea-
suring the outcome varied from diurnal saliva cortisol to single basal samples, or
saliva or plasma cortisol and ACTH response to a stressor. The age of the subjects
ranged from 1 week up to young adulthood. All studies found that there were
associations between prenatal maternal stress and some aspect of HPA axis function
in the child. However, perhaps unsurprisingly, the nature of this association varied
and solid replications seem to be missing. Nevertheless, the authors concluded that
the reviewed studies mostly suggested that prenatal stress or anxiety is associated
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with raised basal cortisol or raised cortisol reactivity in the offspring. Furthermore,
the effect was particularly apparent in the children of mothers exposed in their third,
rather than earlier trimesters. Note that for the relationship between prenatal
maternal stress and EF/PFC, the second trimester seems to be the most sensitive
period, indicating that a different—yet to be established—mechanism may underlie
the association between prenatal maternal stress and child stress regulation as
opposed to prenatal maternal stress and EF. Most importantly, though, as men-
tioned before, the finding of a specific time window supports the possibility of fetal
programming, rather than a shared genetic vulnerability. Finally, in their review,
there was only one study (Van den Bergh, Van Calster, Smits, Van Huffel, &
Lagae, 2008) that provided evidence that an altered diurnal cortisol profile asso-
ciated with prenatal anxiety was mediating an altered behavioral phenotype (i.e.,
depressive symptoms) in adolescent girls (but not in boys).

Recently published studies that were not part of Glover and colleague’s review
expand on their conclusions and provide some interesting new insights. O’Donnell
and colleagues (2013), for instance, followed 889 mother–child dyads and found
that high levels of mother’s anxiety in the third trimester predicted both a reduced
cortisol awakening response (CAR) and a reduced diurnal cortisol decline
(DCD) among 15-year-old males and females. Interestingly and in contrast, an
earlier study (that was part of Glover’s review) based on a smaller selection
(n = 74) of this sample showed that higher maternal prenatal anxiety in the third
trimester predicted higher morning cortisol levels (single assessment after awak-
ening) among 10-year-olds (O’Connor et al., 2005). The reduced CAR and DCD in
adolescents, however, are in line with Van den Bergh and colleagues’ (2008)
findings, indicating that maternal anxiety during the second trimester predicted a
combination of a low morning cortisol level (single assessment after awakening)
and a reduced DCD among 14- to 15-year-olds. These findings provide preliminary
evidence that early stress exposure may be associated with elevated or hyperacti-
vation of the HPA axis that, over time, leads to adrenocortical counter-regulation
and hypo-activation (Miller, Chen, & Zhou, 2007). More research, however, is
needed to confirm this longitudinal pattern of the HPA axis following prenatal
stress exposure, possibly getting exhausted over time, resulting in long-term
dampened stress responses. To date, very few studies have assessed diurnal cortisol
patterns in middle childhood and adolescence in the offspring of maternal stress
during pregnancy, and findings are not always consistent (see Vänskä et al., 2015
for an intensified CAR but non-affected DCD in 10- to 12-year-olds) or applied
analytical approaches prevent to compare specific findings with regard to CAR and
DCD (Simons, Beijers, Cillessen, & de Weerth, 2015).

Furthermore, dysregulation of the HPA axis following prenatal stress exposure
may not be detectable in diurnal cortisol patterns, but in stress reactivity. For
instance, Entringer and colleagues (2009) did not find differences in the diurnal
patterns of young adults whose mothers experienced severe stress during their
pregnancy compared to an age-matched comparison group, but in stress responses
to the Trier Social Stress Test (TSST). In particular, pre-TSST cortisol levels were
lower (possibly reflecting hypo-activation), whereas the increase in cortisol in
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response to the TSST was higher in exposed subjects compared to subjects from the
comparison group. This pattern of raised cortisol reactivity to a stressor as noted in
Glover’s review has also been confirmed by recent studies in infants (Davis, Glynn,
Waffarn, & Sandman, 2011) although some found that the direction of the effect
depends on infant age and/or the nature of the stressor (Tollenaar, Beijers, Jansen,
Riksen-Walraven, & de Weerth, 2011).

Additionally, not all children or adolescents are equally affected by prenatal
maternal stress. A recent study (Buchmann et al., 2014) shows that in 19 year-old
adolescents exposed to prenatal maternal stress, only carriers of the DRD4
seven-repeat allele were found to have an altered (i.e., attenuated) cortisol secretion
during the TSST. These results suggest that prenatal maternal stress may only affect
the HPA axis of carriers of certain “risk alleles” (the DRD4 7r allele has been
shown to be a “risk allele” for externalizing problems, particularly in the presence
of environmental adversity; Bakermans-Kranenburg & van IJzendoorn, 2006).
Importantly, the notion of a “biological sensitivity to context” (Ellis, Boyce,
Belsky, Bakermans-Kranenburg, & van IJzendoorn, 2011) illustrates how an allelic
variation in the context of both early (i.e., fetal) and ongoing (i.e.,
postnatal/childhood) life experience shapes adaptation and diversity of child
developmental outcomes. In this context, allelic variations may confer advantages
for some children in supportive environments, but disadvantages when facing social
adversity in the context of maternal depression (Boyce & Ellis, 2005). Intriguingly,
the biological sensitivity to context concept offers a critical perspective that allows
us to move our thinking about fetal programming from “invariant” developmental
outcomes associated with early adverse exposure to a perspective that outcomes in
childhood represent interactions between biological (a child’s genotype) and con-
textual (maternal mood) variables enabling both positive and negative outcomes.
Further, DNA methylation—an epigenetic mechanism—may be a crucial compo-
nent of genetic differential susceptibility/biological sensitivity to context (see
Chap. 7 by Mulder, Rijlaarsdam & Van IJzendoorn).

Taken together, emerging evidence suggests that prenatal maternal stress affects
both diurnal profiles and reactivity patterns of the HPA axis in the offspring. Studies
providing evidence that an altered HPA axis mediates the association of prenatal
maternal stress and neurodevelopmental outcomes, however, are still missing and
needed (Glover et al., 2010). Detecting these relationships, though, may be quite
challenging as studies have shown that the relation between HPA axis reactivity and
measures of EF is of a complex nature (e.g., Blair, Granger, & Peters Razza, 2005;
see also Chap. 8 by Finegood & Blair).

Whether or not prenatal maternal stress is initially associated with a hyperacti-
vation of the HPA axis and later in development with a hypo-activation needs to be
determined. Hyperactivation is in general suggested to be indicative of a currently
stressed, hyperactive HPA axis (e.g., McEwen & Wingfield, 2003), whereas
hypo-activation reflects reduced cortisol production, possibly due to more chronic
stress that has caused “exhaustment” of the mechanisms underlying the HPA axis
(e.g., Doom, Cicchetti, & Rogosch, 2014). In line with this, a recent meta-analysis
on chronic stress in adults (G. E. Miller et al., 2007) found that the more months
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that had elapsed since the stress first emerged, the lower a person’s morning cor-
tisol, daily cortisol volume, and ACTH levels. In contrast, when chronic stressors
were still present in a person’s life (e.g., unemployment), morning, afternoon,
evening, and daily cortisol outputs were significantly higher. Importantly though,
exposure to chronic stress in the early years of life, when the nervous system is still
developing, may result in a distinct pattern of dysregulation.

Molecules Matter Too: In Utero Exposure to Antidepressants

With increased understanding that prenatal maternal stress and related mood dis-
turbances have consequences for child behavior and development, antenatal mood
disorders are treated with selective serotonin reuptake inhibitor (SSRI) antide-
pressants. This is raising critical and unanswered questions about the long-term
impact of serotonin exposure in combination with maternal mood disturbances on
the developing brain. Importantly, both exposures (i.e., maternal mood and SSRIs)
are increasingly common and the developmental impact of SSRIs is often indis-
tinguishable from the impact of antenatal maternal mood disturbances (Oberlander,
Gingrich, & Ansorge, 2009). Maternal mood disturbances during gestation occur in
10–20% of pregnancies, and up to a third of all depressed mothers have been
reported to be treated with an SSRI during pregnancy (Oberlander, Warburton,
Misri, Aghajanian, & Hertzman, 2006). SSRIs primarily act by blocking the
serotonin transporter (5-HTT) leading to increased intrasynaptic 5-HT levels,
thereby potentiating 5-HT neural transmission. SSRIs readily cross the placenta and
the blood–brain barrier (Laine, Heikkinen, Ekblad, & Kero, 2003), thereby altering
fetal central 5-HT signaling. Such exposure adds a new dimension to how maternal
mood disturbances including their treatment by antidepressants during pregnancy
potentially shape early human development, possibly via changes in levels of the
central neurotransmitter 5-HT during critical periods of neurodevelopment.
Maternal mood symptoms, however, do not have to reach clinical levels to have an
impact on development (Dunkel Schetter & Tanner, 2012). Our current under-
standing of negative affective states in pregnancy is based largely on studies—such
as reviewed above—of symptomatology (i.e., symptoms of anxiety and depression
during pregnancy, as measured with screening tools such as the Edinburgh
Postpartum Depression Scale (EPDS)) as opposed to confirmed diagnoses of mental
disorders. Further, even in the presence of prenatal SSRI antidepressant treatment,
maternal mood disturbances can still have an impact on infant development
(Weikum, Oberlander, Hensch, & Werker, 2012). Clearly, regardless of SSRI
treatment, maternal mood during pregnancy can affect infant and child development
for better and worse.

Because prenatal SSRI exposure has not been associated with gross structural
teratogenic effects, they are often considered for antenatal therapy (Misri et al.,
2006), with the expectation that they confer benefit to mothers (improved prenatal

142 R. Neuenschwander and T.F. Oberlander



mood) and by extension to her offspring (i.e., via improved prenatal and possibly
postnatal maternal mood). However, a substantial number of pregnant women with
depression and anxiety remain partially or fully symptomatic even after treatment
(Cohen et al., 2006). Failure to achieve remission leaves mothers’ mood distur-
bances (and inherent confounding factors, such as smoking, alcohol, and socioe-
conomic status) and antenatal SSRI exposure to continue incurring consequences
for mothers, and cognitive and emotional child development. Thus, mothers and
clinicians must balance the potential consequences of untreated or poorly treated
mental illness against risks of antenatal psychopharmacotherapy.

Central to our understanding of how in utero SSRI exposure influences early
brain development is the diverse role played by the neurotransmitter 5-HT and its
role as a mediator between early life experience and subsequent development.
Serotonin is a phylogenetically ancient neurotransmitter widely distributed
throughout the entire brain. As early as 5 weeks of gestation, serotonergic neurons
are already evident in the human brain (Sundstrom et al., 1993), and by 15 weeks,
the raphe nuclei already contain 5-HT neurons (Takahashi, Nakashima, Ohama,
Takeda, & Ikuta, 1986). Serotonin plays two critical roles: First, during early
developmental periods, 5-HT acts as a growth factor, regulating the development of
its own and related neural systems (Whitaker-Azmitia, Druse, Walker, & Lauder,
1996). As a trophic factor, 5-HT also regulates cell division, differentiation,
migration, myelination, synaptogenesis, and dendritic pruning (Gaspar, Cases, &
Maroteaux, 2003). Then in the mature brain, 5-HT acts as a modulatory neuro-
transmitter regulating cognition, attention, emotion, learning, sleep, arousal, and
stress responsivity. Given these dual roles (i.e., growth and nurturance), it is con-
ceivable that altering 5-HT levels during early sensitive periods might have
developmentally lasting consequences for stress and self-regulation.

Effects are evident even before SSRI exposure ends during gestation. Changes in
fetal neurobehavioral disturbances include disrupted non-rapid eye movement sleep
(Mulder, Ververs, de Heus, & Visser, 2011), reduced brain flow indices (Rurak
et al., 2011), and reduced fetal heart rate variability (Rurak et al., 2011).
Importantly, such effects are apparent before and following a typical daily maternal
SSRI dose, possibly reflecting an early and sustained effect on brain function
beyond an acute medication-related effect. Soon after the introduction of SSRI
antidepressants in 1988 to manage mood disorders during pregnancy, reports
emerged of newborn neurobehavioral disturbances (irritability, weak or absent cry,
increased motor activity) or “withdrawal” symptoms, shorter mean gestational age,
and lower birthweight (Moses-Kolko et al., 2005). SSRI-exposed neonates have
been reported to be more motorically active and tremulous, and had lower heart rate
variability and state regulation (Zeskind & Stephens, 2004). Some of these
behaviors may be predictors of altered behavior in childhood (Oberlander et al.,
2007), and these effects may be mediated through the pharmacological variables
(Laine et al., 2003; Oberlander et al., 2004).
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Prenatal SSRI Exposure Shaping Child Stress Regulation

Serotonin plays central roles in the early development and function of the two key
stress response systems—the HPA axis and the ANS system. Both systems are
highly interrelated, and possibly via 5-HT, they are exquisitely sensitive to the
effects of early adverse experience (Laplante, Diorio, & Meaney, 2002). Alterations
in HPA function that frequently characterize anxiety and depressive disorders
(Lowry, 2002) may link altered serotonin levels to neuroendocrine stress regulation
and psychopathology (Chrousos, 2000; Homberg & Contet, 2009; McEwen, 2005).
In animal models, changing prenatal serotonergic tone affects neurodevelopmental
processes associated with stress regulation (Ansorge, Hen, & Gingrich, 2007).
Importantly, the relationship between 5-HT and stress reactivity is bidirectional.
That is, stressors may alter 5-HT metabolism as well as bias how an individual
copes with subsequent stressful challenges (L. Weinstock, Cohen, Bailey, Blatman,
& Rosenbaum, 2001; M. Weinstock, 2001). Chronic unpredictable stress during
pregnancy alters 5-HT levels that have lasting effects on monoaminergic system
function and behavior in rodent offspring (Schneider, Roughton, Koehler, &
Lubach, 1999; Weinberg & Tronick, 1998). Prenatal stress lowers plasma and
hippocampal serotonergic activity (Peters, 1990) leading to reduced HPA adapta-
tion to stressors reflecting 5-HT’s role in HPA function (Firk & Markus, 2007).
Serotonin and cardiovascular/autonomic stress regulation are also highly interre-
lated via links between reflex control of parasympathetic outflow to the heart that
involve regulation of central sympathetic and parasympathetic autonomic tone
(Ramage, 2001). Given these relationships, it is conceivable that early manipulation
of 5-HT levels (i.e., in utero or early life in animal models) alters subsequent stress
regulation (Ishiwata, Shiga, & Okado, 2005).

In human newborns, prenatal SSRI exposure is associated with altered stress
regulation. A case in point is the duration of facial action and cardiac responses in
response to an acute painful event—particularly, parasympathetic cardiac activity is
shorter and less intense in SSRI-exposed compared to non-exposed neonates
(Oberlander et al., 2002). Altered pain reactivity persists at 2 months of age, after
controlling for postnatal drug level and maternal mood (Oberlander et al., 2005).
Neurobehavioral changes have been associated with measures of central seroton-
ergic levels in utero and levels of the serotonin metabolite 5-HIAA specifically
(Laine et al., 2003). Further, SSRI-exposed neonates exhibit lower cord blood
levels of a biomarker of early brain maturation and central serotonergic function
(i.e., the astroglial-specific calcium-binding protein, S100B, Hilli et al., 2009;
Pawluski, Galea, Brain, Papsdorf, & Oberlander, 2009) and increased nore-
pinephrine metabolite levels (Davidson et al., 2009).

SSRIs are thought to act via increased central 5-HT activity to “normalize” the
hypercortisolism and stress dysregulation (Barden, Reul, & Holsboer, 1995) that
characterizes depression (Gillespie & Nemeroff, 2005). In an animal model,
Ishiwata and colleagues (2005) observed that early SSRI treatment of prenatally
stressed mice “normalized” corticosterone responses to a subsequent stressor,
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increased 5-HT turnover in the hippocampus, and restored the ability to learn spatial
information compared with the effects of exposure to prenatal stress alone. In
human infants, effects of SSRI exposure on stress regulation may only became
evident in the presence of a specific postnatal environment (Oberlander et al.,
2008). That is, in response to a non-noxious challenge, SSRI-exposed and
non-exposed infants exhibited similar salivary cortisol levels. However, when
infant feeding status was considered, differences associated with SSRI exposure
emerged. Specifically, compared with breastfed SSRI-exposed and breastfed
non-exposed infants, the latter showed a blunted post-stress cortisol response.
These findings suggest an SSRI-related effect on the HPA stress system that only
becomes apparent in a particular postnatal maternal caregiving context.

Importantly, altered HPA function is characteristic of mood disorders such as
anxiety and depression (Fuller, 1996; Lowry, 2002) and links stress regulation with
altered serotonergic tone as a key related risk factor for psychopathology
(Chrousos, 2000; Homberg & Contet, 2009; McEwen, 2005). Moreover, disruption
of 5-HT signaling is considered a key developmental component underlying a
number of neuropsychiatric disorders, such as schizophrenia, affective disorders,
anxiety, and autism (Bonnin & Levitt, 2011; Chugani et al., 1999; Sodhi &
Sanders-Bush, 2004; Whitaker-Azmitia, 2001). With this perspective, the impor-
tance of understanding the implications of changing 5-HT signaling during critical
periods and altered stress regulation in the emergence of neurodevelopment dis-
orders becomes particularly evident. These concerns have been further raised by
recent studies linking in utero SSRI exposure to an increased risk of complex
development disorders such as autism spectrum disorders (Boukhris, Sheehy,
Mottron, & Berard, 2016; Croen, Grether, Yoshida, Odouli, & Hendrick, 2011;
Man et al., 2015; Rai et al., 2013), anxiety (Hanley, Brain, & Oberlander, 2015),
depression (Malm et al., 2016), and ADHD (Clements et al., 2015) during child-
hood. Whether these developmental outcomes reflect a long-term impact of
increased serotonin signaling associated with prenatal SSRI exposure, maternal
mood disturbances, or a genetic predisposition for these developmental disorders
remains a focus for future research.

In summarizing our current knowledge about whether SSRI treatment can
potentially have advantages or disadvantages for development, three key themes
emerge: First, while prenatal SSRIs alter central 5-HT levels, developmental out-
comes do not necessarily reflect a “main effects” story that can be easily attributed
to one causal factor (i.e., maternal mood, genetics, or the drug itself). Rather,
outcomes in this setting represent an interplay between maternal mood, pharma-
cological, genetic, and contextual factors related to both mother and her developing
child. Second, while SSRIs are typically prescribed during pregnancy with the
expectation of optimizing maternal mood and by extension infant developmental
health, children may continue to be at risk as maternal pharmacotherapy might not
“buffer” or protect them from antenatal maternal mood disturbances (i.e., a lack of
drug efficacy). Finally, this is a context of developmental vulnerability and plas-
ticity. Therefore, identifying settings whereby individuals might benefit from pre-
natal maternal pharmacotherapy remains a key and pressing question. Longitudinal
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study designs that integrate a maternal and infant/child developmental perspective
should help us move away from characterizing prenatal SSRI exposure, maternal
mood, or even genetic variations as “bad” or “harmful” and rather look at these as
adversity- or risk-related factors that heighten or lessen vulnerability associated
with early development.

Putting It All Together

The notion that a mother’s mood during pregnancy shapes the developing fetal
brain and influences risks of mental and physical health across the life span has
been a part of popular beliefs for millennia (Murphy, 2010). More than six decades
of empirical research has shed light onto the role a mother’s psychological state in
pregnancy plays for her offspring, although the underlying specific mechanisms
remain unclear. In this chapter, we have provided an overview of more recent
studies examining the role of prenatal maternal stress (stress exposure, anxiety,
depression, and antidepressants) on developmental origins of self-regulation
reflected by neurobiological processes such as EF and HPA axis functioning in
the offspring spanning from early childhood to early adulthood. These findings
highlight the importance of incorporating the prenatal period into our models of
parent–child interactions. Some of the stressors that commonly affect women in
pregnancy (e.g., low material resources, employment conditions, and strain in
intimate relationships) are the same that underlie parenting stress, as discussed in
several other chapters of this book.

Understanding the role of maternal stress during gestation in shaping child
development offers important insights that may explain why variations in early
typical environment are associated with shaping both developmental risk and
resilience. Importantly, not all gestational stress associated with maternal mood
disorders results in negative developmental outcomes; ultimately, understanding the
complex relation between maternal stress during pregnancy and effects on children
after birth requires the systematic unpacking of interrelations between micro-level
factors (e.g., genes), macro-level factors (e.g., medications), and niche (e.g., where
the child lives), all couched within time and timing.

Given the central role of EF for child developmental health and the fact that
stress early in life may have a particularly large impact on PFC structure and
function, this chapter reviewed evidence linking prenatal maternal stress to
long-term neurocognitive alterations in the offspring. Across all studies, evidence
was found that prenatal stress is associated with each one of the EF components:
inhibition (Buss et al., 2011; Van den Bergh, Mennes, et al., 2005), shifting
(Mennes et al., 2006), and working memory (Buss et al., 2011; Entringer, Buss,
et al., 2009; Pearson et al., 2016), as well as with cortical reductions in the PFC
(Buss et al., 2010) and cortical thinning in the right frontal lobes (Sandman et al.,
2015). However, no conclusions can be firmly drawn as to which specific aspects of
children’s EF including underlying PFC structures and functions may be most
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strongly or consistently altered following exposure to prenatal maternal stress.
Future research is needed to examine how prenatal stress shapes EF during
childhood and determine whether the functional relation between early stress
exposure and EF performance is curvilinear (Arnsten, 2009; de Kloet et al., 1999;
Lupien et al., 2007), such that moderate levels of stress exposure may actually
enhance EF performance. Evidence that the relationship between prenatal stress
exposure and child outcomes may not be necessarily linear is supported by DiPietro
and colleagues’ (2006) findings, showing that exposure to moderate levels of
prenatal stress may actually advance motor and mental development. Critical
insight may also be gained by investigating whether child EF mediates the asso-
ciation between prenatal stress exposure and later emotional and behavioral out-
comes. Such findings may allow us to understand how exposure to prenatal stress
affects children’s functioning across different developmental domains.

One of the most studied mechanisms involved in fetal programming is the HPA
axis, which may play a significant role in mediating the effects of prenatal maternal
stress on child EF. We reviewed emerging evidence linking prenatal stress to
diurnal and reactivity patterns of the HPA axis in the offspring. Whereas variability
in the findings is high, many studies have found that prenatal stress is associated
with raised basal and reactivity cortisol levels in infancy (Davis et al., 2011; Glover
et al., 2010; Tollenaar et al., 2011), and early-to-middle childhood (Glover et al.,
2010; O’Connor et al., 2005; Simons et al., 2015). Later in development, some
studies have found either reduced CAR and DCD in adolescents (O’Donnell et al.,
2013; Van den Bergh et al., 2008) or no detectable differences in diurnal patterns
among young adults exposed to early stress vs. an age-matched comparison group
(Entringer, Kumsta, et al., 2009). In this later sample, however, differences between
the two groups were found in stress reactivity with raised cortisol reactivity during
the TSST for the early stress group. Another study (Buchmann et al., 2014),
however, only found attenuated cortisol secretion during the TSST for a subgroup
of adolescents (DRD4 7r allele carriers) following prenatal stress exposure. Future
research may clarify for whom, in which domain/situation, and during which
developmental stage prenatal stress exposure is associated with dysregulation of the
HPA axis.

Whether alterations in HPA axis function mediate the association between early
stress exposure and altered behavioral outcomes (Van den Bergh et al., 2008)
remains a critical question. Alternatively, a child’s stress regulation may moderate
the association between prenatal stress exposure and later child outcomes. As
Entringer and colleagues (2009) have shown, acute stress exposure can have a
modulatory effect on the association between prenatal stress exposure and subse-
quent working memory performance in young adults. Thus, subtle vulnerabilities in
the offspring of prenatal stress may be found in the intricate interplay between stress
regulation and EF.

Importantly, not all children are affected in the same fashion by prenatal
maternal stress and some may even be positively affected, raising questions about
the role of genetic and epigenetic influences that shape interactions between early
experience and developmental outcomes. As brain development is a product of the
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dynamic, bidirectional interplay between the individual’s genotype and the nature
of the early environment, a number of genetic factors (DRD4r, SERT, and COMT)
have been identified that determine how children respond to various exposures.
While this chapter did not specifically review studies examining the idea of “bio-
logical sensitivity to context” (Ellis et al., 2011), there is supporting evidence for it
(Buchmann et al., 2014; Weikum et al., 2013). For instance, Pluess and colleagues
(2011) have shown that the association between maternal anxiety during pregnancy
and negative emotionality in early infancy was only significant in infants carrying
one or more copies of the 5-HTTLPR short allele but not in those homozygous for
the long allele. In this way, the 5-HTTLPR allelic variations might increase vul-
nerability to adverse environmental influences as early as the fetal period for some,
while in other settings, 5-HTTLPR allelic variations may be associated with resi-
liency for other infants (Weikum et al., 2013).

The combination of early life stress, genetics, and ongoing challenge may ulti-
mately shape or calibrate individual responsiveness to subsequent stress and vul-
nerability for behavioral or psychiatric disorders (Charney & Manji, 2004). Recent
work with rodents suggests that long-term behavioral outcomes are determined by
characteristics of both the pre- and postnatal environment (Francis, Szegda,
Campbell, Martin, & Insel, 2003). The interactive effects of pre- and postnatal
environmental influences represent an important area for future investigation. In fact,
the congruence between prenatal and postnatal environments may be crucial. For
instance, Sandman and colleagues (2012) found increased motor and mental
development during the first year of life among infants whose mothers experienced
congruent levels of depressive symptoms during and after pregnancy, even when the
levels of symptoms were relatively high and the prenatal and postnatal environments
were unfavorable. In this sense, prenatal environments prepare the fetus for postnatal
life and confer an adaptive advantage for critical survival functions during early
development. Furthermore, maternal prenatal and postnatal mental health problems
may be differentially associated with later outcomes in the offspring. For instance,
Vänskä et al., (2015) showed that both maternal prenatal and postnatal mental health
problems predicted children’s later stress regulation, but in unique ways.

In conclusion, we presented evidence that perinatal maternal stress shapes key
elements of self-regulatory abilities during childhood. Conceptualization of these
associations has drawn on the concept of fetal programming (Barker, 2003) which
implies that changes in the fetal environment may shape a “predictive adaptive
response” in which fetal development sets a forecast for a place in the world ahead
(Gluckman & Hanson, 2005). Altered PFC function and stress regulation are not
inevitably associated with dysfunctional outcomes. Increasingly, research is
pointing to the possibility that early stress exposure works to “calibrate” develop-
mental systems that only become “vulnerable” or “resilent” in particular childhood
contexts (Glover, 2011). In this way, whether via developmental alterations in
serotonin signaling or altered levels of cortisol, maternal mood during gestation
may shape a sensitivity to negative and positive life experiences that predicts
variations in long-term behavioral and psychiatric health and illness (Homberg,
Schubert, & Gaspar, 2010).
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Chapter 7
DNA Methylation: A Mediator Between
Parenting Stress and Adverse Child
Development?

Rosa H. Mulder, Jolien Rijlaarsdam and Marinus H. Van IJzendoorn

Introduction

In the contemporary version of the nature versus nurture debate, it is taken for
granted that the (parental) environment as well as the genetic makeup determines
the behavior of a developing child, with the child’s genome being differentially
open to environmental influences. For example, in their groundbreaking
gene-by-environment (G � E) study, Caspi et al. (2003) found that individuals who
had experienced stressful life events were more often depressed when they carried
one or two short alleles of the serotonin transporter gene (5-HTT or SLC6A4) in the
serotonin-transporter-linked polymorphic region (5-HTTLPR). Likewise, in a first
randomized controlled G � E trial, Bakermans-Kranenburg, Van IJzendoorn,
Pijlman, Mesman, & Juffer, (2008) showed that changing sensitive parenting and
limit setting only influenced the externalizing behavior if the child was a carrier of
the dopamine D4 receptor (DRD4) 7-repeat allele.

However, in G � E studies, it remains unknown where and how genetics and
the environment exactly interact. The field of epigenetics might suture this gap
between nature and nurture (Meaney, 2010). ‘Epigenetics’ is a term coined by the
embryologist Waddington (1939, 1956), who used it to describe the interplay of
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genes and external cues in the development of the omnipotent cell into a fully
specialized one. A related term, epigenesis, was later used by Gilbert Gottlieb to
emphasize how variation in the DNA does not simply lead to variation in func-
tioning proteins in a one-to-one fashion, but rather contributes in a bidirectional
manner with several layers to the developmental system, going from the genetic
level, via the neural and behavior level all the way to the environmental level
(Gottlieb & Halpern, 2002). Indeed, with modern laboratory technologies, different
epigenetic mechanisms have been identified through which the environment can get
‘under the skin’ and act upon genetic variation to affect the transcriptional and
translational processes to form genes’ main product: proteins.

One of these epigenetic mechanisms is DNA methylation, involving a methyl
group (CH3) that attaches to the cytosine nucleotide in the DNA, in places where
the cytosine nucleotide is situated alongside a guanine nucleotide, connected via a
phosphate bridge (hence cytosine-phosphate-guanine site, or CpG site) (Klose &
Bird, 2006; Law & Jacobsen, 2010). The human genome has millions of CpG sites
where a methyl group might be attached, which has been found to affect the
three-dimensional DNA formation so that it may hinder or facilitate transcription of
the DNA (Li & Reinberg, 2011). Other mechanisms work at the level of the
histones, proteins around which the chromatin is packaged. Examples would be
histone acetylation, or histone methylation (Bannister & Kouzarides, 2011; Berger,
2011). Again, these histone-based mechanisms change the accessibility of the gene
for transcriptional processes. Epigenetic mechanisms might also take place further
into the translational process, for example, in the form of small noncoding RNA,
which can affect splicing variants (Stefani & Slack, 2008).

Since DNA methylation takes place through the covalent binding of the methyl
group to the cytosine nucleotide, this is the most physically stable form of epige-
netics and most likely to survive the chemical treatment that takes place in the
laboratory. Therefore, it is the most frequently studied form of epigenetics. It has
been shown that DNA methylation indeed makes the genome more dynamic and is
involved, as postulated by Waddington, in cell differentiation (Holliday & Pugh,
1996; Meissner et al., 2008), as well as in X-chromosomal inactivation in female
mammals (Chow & Heard, 2009; Riggs, 1975) and in aberrant cell functioning such
as cancer (Esteller & Herman, 2002). The downstream effects of DNA methylation
are complex: It might functionally silence a gene by decreasing its accessibility by
DNA polymerase, promote gene transcription by increasing its accessibility but
could also, for example, indirectly affect transcription of genes by altering acces-
sibility of distal regulatory regions such as enhancers or silencers (Aran, Sabato, &
Hellman, 2013; Moore & Fan, 2013).

Importantly, it seems that DNA methylation can be affected by life events. In a
series of experiments on rodents, Weaver and colleagues showed that early life
stress, for example, maternal separation, is related to altered stress reactivity in the
adult offspring, and that this effect seemed to be mediated by methylation of the
promoter of the glucocorticoid receptor gene (NR3C1 or GR) in the hippocampus
(Weaver, Szyf, & Meaney, 2002). The binding of corticosterone (rodents) or cor-
tisol (humans) to the glucocorticoid receptors causes negative feedback to the
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hypothalamic–pituitary–adrenal axis (HPA axis) and is necessary to control stress
reactivity. Intriguingly, the results of Weaver, Szyf, and Meaney imply not only that
DNA methylation is affected by life events, but also that it could influence gene
transcription to the extent that it changes behavior into adulthood. Moreover,
Weaver et al. (2004) showed that normal variation in maternal caretaking, as
measured by the amount of licking and grooming, could alter methylation of the
NR3C1 promoter.

In humans, it has also been shown that major life events can modify outcomes in
later life, possibly via DNA methylation. Examples can be found in the Dutch
Hunger Winter Families Studies (Lumey et al., 2007), which focused on offspring
conceived in the winter of 1944–45 during the Second World War, a period in
which food was extremely scarce and starvation ubiquitous. In these studies, it was
found that fetuses who were exposed to famine in the first trimester after conception
had less methylation of the insulin-like growth factor II gene (IGF2) (Heijmans
et al., 2008), resulting in lower birth weights, and LDL cholesterol (Tobi et al.,
2014) in adulthood.

In this chapter, we examine whether DNA methylation mediates the relation
between parenting stress and child development. Parenting stress is typically
indicated by the recording of actual stressors, of parental psychological affliction
such as depression or anxiety, and/or of a history of abuse in the child. Such stress
might occur during pregnancy, as well as postnatally. Child development may be
operationalized as psychological, hormonal, or neurological development.
Importantly, throughout the chapter, several methodological issues will be touched
upon as behavioral epigenetics is an emerging field facing a large number of
problems and pitfalls.

In the following section, we review studies on the association between parenting
stress and DNA methylation, prenatally and postnatally. Effects of DNA methy-
lation cannot be separated from the genes they act upon, and we will elaborate on
such epi-allelic interactions. Subsequently, we consider research on the association
between DNA methylation and adverse child development, with a special emphasis
on the mediation of the association between parenting stress and child development
via epigenetics. In a final discussion section, we summarize our findings and
address some caveats.

Epigenetic Signatures as Biomarkers of Exposure

Candidate Epi-Gene Approaches

Adversities and related stress (e.g., maternal depression and anxiety in the prenatal
period) have been suggested to affect epigenetic patterns in the neonate, and dif-
ferences in epigenetic signatures have been speculated to be markers of prenatal
programming for postnatal life circumstances (see also Chap. 6 by Oberlander and
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Neuenschwander), in accordance with the Barker hypothesis (Barker, 1990).
Several studies examined the association between prenatal stress and methylation
state of the NR3C1 promotor region of the offspring. NR3C1 has been found to
co-regulate secretion and reuptake of cortisol and might thus be important for
regulation of stress. In a groundbreaking study building on earlier work by Weaver
et al. (2004) on rodents, McGowan et al. (2009) investigated the postmortem
hippocampal brain tissues of male suicide victims with (n = 12) and without
(n = 12) a history of child abuse and those of matched controls who died in car
accidents (n = 12). They found that suicide victims with a history of child abuse
had less GR expression and more methylation of NR3C1 than suicide victims
without a history of child abuse or controls, whereas no significant difference was
found between suicide victims without a history of abuse and controls. Specifically,
DNA hypermethylation was found in 3 out of 38 measured CpG sites. Moreover, it
was found that within the group of suicide victims with child abuse, more DNA
methylation was associated with less GR messenger RNA, as well as less GR
messenger RNA overall (messenger RNA triggers the production of associated
proteins downstream). These findings indicate that childhood abuse is related to
DNA methylation, which decreases NR3C1 transcription. This might lead to
aberrant HPA axis functioning and dysfunctional stress regulation, rendering the
affected individual more susceptible to the development of psychopathologies such
as depression and anxiety, ultimately increasing the risk of suicide.

DNA methylation might also be a mechanism through which the intergenera-
tional transmission of stress dysregulation takes place (see also Chap. 10 by
Mileva-Seitz and Fleming). This hypothesis was tested by Yehuda et al. (2014),
who examined NR3C1 promoter methylation in a sample of adult offspring (without
PTSD) with at least one Holocaust survivor parent (with or without PTSD) (n = 80)
and demographically matched participants without parental Holocaust exposure or
PTSD (n = 15). Yehuda et al. (2014) found an interaction between maternal and
paternal PTSD in the prediction of offspring NR3C1 promoter methylation.
Specifically, only in the absence of maternal PTSD, offspring exposed to paternal
PTSD had higher levels of NR3C1 promoter methylation. Offspring exposed to both
maternal and paternal PTSD showed lower levels of NR3C1 promoter methylation.
Interestingly, NR3C1 promoter methylation negatively correlated with NR3C1
expression. Furthermore, stronger cortisol suppression was related to lower DNA
methylation. Replication of the rather complicated interactions in a relatively small
sample is of course needed, and the results should be considered potentially fruitful
hypotheses about the biological underpinnings of the intergenerational transmission
of post-traumatic stress.

Thus far, we primarily discussed the association between postnatal parental
stress and DNA methylation in the child. It is theorized, however, that prenatal
parenting, may it be through the intake of harmful agents or through psychological
stress, can have a lasting harmful impact on the child (Huizink, Mulder, &
Buitelaar, 2004; Jacobson, Chiodo, Sokol, & Jacobson, 2002). Below, we discuss
two studies on how prenatal psychological stress may affect NR3C1 methylation.
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In a study of 83 pregnant women, Hompes et al. (2013) assessed maternal stress
each trimester and found it to be significantly associated with methylation of one
specific CpG site of the NR3C1 promoter in the cord blood of their newborns. Also,
several dimensions of pregnant women’s anxiety about their impending delivery
predicted methylation of various CpG sites of the nerve growth factor-inducible
protein A (NGFI-A) binding sites of NR3C1 (Hompes et al., 2014, corrigendum).
The study was meant to replicate the earlier results of a pioneering study by
Oberlander et al. (2008) who found no multivariate association between the
methylation state of 13 CpG sites in NR3C1 with several measures for prenatal
depression and anxiety in 82 mothers (n = 46 depressed), but did find that the
methylation of 3 CpG sites was correlated with some prenatal depression and
anxiety indicators. Oberlander et al.’s results were not replicated by Hompes et al.
(2013) who conducted statistical analyses with corrections for multiple testing and
found associations during different time windows, on different CpG sites and with
different directions. In spite of these inconsistencies, it seems likely that maternal
stress during pregnancy is capable of altering gene expression in offspring in ways
that increase the risk of stress dysregulation at future points in their development
(see also Chap. 6 by Oberlander and Neuenschwander).

In another related study, 23 mother-child dyads were assessed with retrospective
reports of intimate partner violence during mothers’ pregnancy and DNA methy-
lation was extracted from blood samples when the children were 10–19 years old
(Radtke et al., 2011). These authors found a significantly higher mean DNA
methylation percentage in 10 CpG sites of the promotor region of NR3C1 in those
adolescents whose mothers had experienced intimate partner violence during
pregnancy. However, the small number of subjects from various ethnic back-
grounds and the relatively large number of statistical tests (not corrected for mul-
tiple testing) might make replication of these results difficult. Together, the results
of Radtke et al. and Hompes et al. show that stress during pregnancy might affect
NR3C1 methylation of the fetus in a lasting way, but replication is needed.

Taking into account all aforementioned studies, it seems that the effect of stress
on NR3C1 promoter methylation that was initially found in rats translates into
studies on humans. Following, we will briefly discuss some studies that also focus
on methylation of genes other than NR3C1.

In a study on 57 mothers and their offspring, Braithwaite, Kundakovic,
Ramchandani, Murphy, and Champagne (2015) studied the association between
2nd and 3rd trimester depressive symptoms in the mother and methylation of
NR3C1 and BDNF in 2-month-old offspring, while controlling for postnatal
maternal depressive symptoms. They found that prenatal depressive symptoms
were associated with neonatal increased NR3C1 DNA methylation in male infants,
and they also found decreased methylation of an exon upstream of the brain-derived
neurotrophic factor gene (BDNF) in both male and female infants. In an earlier
study on prenatal depression in 82 pregnant women, Devlin, Brain, Austin, and
Oberlander (2010) showed associations with methylation status of 5-HTT, but in
contrast to Braithwaite et al. (2015), they did not find associations with methylation
of BDNF.
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Using a sample of 152 females, Vijayendran, Beach, Plume, Brody, and
Philibert (2012) examined the associations between childhood sexual abuse and
DNA methylation at 16 sites across the 5-HTT gene in females. One out of the 16
measured CpG sites was positively associated with both genotype and sexual abuse,
whereas DNA methylation of another CpG site was associated solely with sexual
abuse. In a cross-sectional study, Unternaehrer et al. (2015) investigated the
association between maternal care and DNA methylation of BDNF (one sequence
including 7 CpG sites) and the oxytocin receptor gene (OXTR; two sequences
including 6 and 17 CpG sites, respectively). They showed that university students
reporting low maternal care in childhood and adolescence (n = 45) had higher
levels of DNA methylation in the BDNF target sequence than students reporting
high maternal care (n = 40). Similarly, students reporting low maternal care had
higher levels of DNA methylation in the first OXTR target sequence but not in the
second target sequence.

Together, these studies suggest that candidate genes involved in stress regulation
as well those affecting other regulators of the central nervous system are affected by
parenting stress. However, research driven by a priori hypotheses on genes involved
can form an ‘information bottleneck’ (Zhu & Zhao, 2007), as it is unlikely to reveal
new genes or mechanisms. Like genome-wide association studies (GWASs),
epigenome-wide association studies (EWASs) are hypothesis free and cover the
length of the whole genome. With the latest arrays, EWASs can gauge up to
850,000 CpG sites, in locations such as the promoter, intergenic regions, and
intragenic regions. In the following paragraph, we will discuss studies that relate
stressful parenting to epigenome-wide DNA methylation.

Epigenome-Wide Association Studies

In developmental and psychiatric epigenetics, the dominant approach is based on
methylation patterns of candidate genes and their promotor areas. Epigenome-wide
association studies (or EWASs) seem less often used, presumably because the
sample sizes involved in this type of research are too small to offer sufficient power
for the large numbers of CpG sites to be examined. The Illumina Infinium 450 K
HumanMethylation array is often used to assess DNA methylation at 485,577 CpG
sites. The array is considered a highly suitable platform for large-scale studies, but it
still targets only <2% of the CpG sites present in the human genome. Nonetheless,
some rather small EWASs have been conducted on pregnant women with psy-
chiatric symptoms and possible epigenetic alterations in infant cellular function.

In a prospective study on 201 pregnant women suffering from (mainly depres-
sive) psychiatric illness and using various medications, Schroeder et al. (2012)
found no significant methylation effects across 27,578 CpG sites in the newborn
cord blood. However, the authors did find an average methylation rate difference of
3% at 2 loci, tumor necrosis factor receptor subfamily 21 (TNFRSF21) and
cholinergic receptor, nicotinic, a1 (CHRNA2), for use of antidepressant medication.
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In contrast, Non, Binder, Kubzansky, and Michels (2014) compared cord blood
DNA methylation in newborns of mothers not medicated during pregnancy
(n = 13), of newborns of mothers using SSRIs during pregnancy (n = 22), and of
unexposed newborns (n = 23), and did not find DNA methylation effects as a result
of maternal depression that was treated with SSRIs. On the other hand,
non-medicated prenatal depression was associated with 10 differentially methylated
CpG sites, most of which had slightly lower DNA methylation rates, compared to
non-depressed controls in genes clusters involved in regulation, translation, and cell
division processes.

Labonté et al. (2013) took an epigenome-wide approach in brain tissue, studying
DNA methylation of 400 K promoters of 25 suicide completers with a history of
childhood abuse and of 16 control subjects. They found 362 promoters to be
differentially methylated, about two-thirds of which were hypermethylated. In a
subsample (13 suicide with abuse and 9 controls), these hypermethylated CpG sites
were shown to be related to decreased expression levels. Moreover, it seemed that
most of the differentially methylated promoters were in the neuronal, rather than the
glial tissue of the hippocampus and that most genes of affected promoters were
involved in neuronal plasticity.

Nemoda et al. (2015) also studied DNA methylation using the Illumina 450 K
array and compared EWAS hits from cord blood with DNA methylation ratios in
brain tissue, in children of mothers who had experienced depression. They com-
pared the DNA methylation level of T cells in cord blood of 15 newborns with
mothers with current depression, 14 with mothers with past (but not during preg-
nancy) depression, and 15 newborns of mothers without any history of depression.
Differences of the separate depression groups versus control group were negligible,
but when the two depression groups were taken together and compared with the
control group, 145 differentially methylated CpG sites were found. In a comparison
of hippocampal tissue of 12 males with a history of maternal depression with 50
males without a history of maternal depression, some genes were found to be
differentially methylated in the brain that were also differentially methylated in the
cord blood. These genes were often associated with immune function.

One of the largest studies on epigenome-wide DNA methylation patterns in
newborns to date (n = 912 mother-newborn dyads) was conducted by our research
group (2016) as part of the Generation R cohort study (Jaddoe et al., 2012; Kruithof
et al., 2014), with a replication in the Avon Longitudinal Study of Parents and
Children (Fraser et al., 2013). The aim of this study was to examine the association
between a composite score of prenatal exposure to maternal stress and offspring
genome-wide cord blood methylation using meta-analysis, follow-up pathway
analyses, and differentially methylated regions (DMRs) analyses. The composite
measure of prenatal maternal stress was based on maternal reports at several points
in time during pregnancy, covering four stress domains (Rijlaarsdam et al., 2016):
(i) life stress (e.g., death in family, illness, work problems), (ii) contextual stress
(e.g., financial difficulties, housing problems), (iii) personal stress (e.g., psy-
chopathology, substance abuse including alcohol and drugs), and (iv) interpersonal
stress (e.g., family relationship difficulties, arguments with partner).
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It was remarkable that the large meta-analysis (total N = 1740) across the two
studies revealed no epigenome-wide associations of prenatal maternal stress
exposure with neonatal differential DNA methylation. Follow-up analyses of the
top hits derived from the epigenome-wide meta-analysis indicated an overrepre-
sentation of the methyltransferase activity pathway. Methyltransferases are
important in regulating gene expression and might therefore form an efficient
system for feedback regulation of the response to initial environmental pressures
and stress might decrease the plasticity of the genomic regulation of protein levels
(Rijlaarsdam et al., 2016). However, we identified no DMRs associated with pre-
natal maternal stress exposure. When the two extreme top and bottom 10% scoring
respondents on the prenatal stress composite were compared, no significant DNA
methylation differences emerged. Three marginally significant DMRs in
Generation R were not replicated in ALSPAC. Concluding, combining data from
two independent population-based samples in an epigenome-wide meta-analysis,
Rijlaarsdam et al. (2016) did not find large, replicable effects of prenatal maternal
stress exposure on neonatal DNA methylation.

To summarize, candidate epi-gene studies indicate that parenting stress is
associated with DNA methylation in the child. However, EWASs do not confirm
that methylation of genes such as NR3C1 is associated with parenting stress and
employ rather lenient corrections for multiple comparisons to find associations with
methylation of other genes. Here, of course, null findings trigger a large number of
alternative interpretations related to the normalcy of the samples, the self-reported
strains and stresses in specific periods of pregnancy, but fact is that in this study,
state-of-the-art methods were used, and a built-in replication effort was conducted.
Although they might disappoint high but premature expectations of significant hits
in earlier, smaller studies, such replication efforts are essential in the search for
robust associations, whether derived from candidate gene methylation or
epigenome-wide studies. This is the reason why Rijlaarsdam et al. (2016) subtitled
the paper: ‘A model approach for replication.’ Myriad of problems and pitfalls are
inherent to EWAS including limited coverage of the genome and extremely large
numbers of tests. In addition, previous studies found small effect sizes in small
samples without replication in independent samples or animal model systems,
which raise concerns regarding the reproducibility of the epigenetic findings in the
behavioral sciences.

In summary, it is likely that a global environmental influence such as parenting
stress has a global effect on many CpG sites adjacent to many genes, instead of a
very localized effect on a few CpG sites. This makes it a challenge to pinpoint
where parenting stress exactly affects DNA methylation. Moreover, child devel-
opment is expected to be influenced by many small, pleiotropic DNA methylation
effects. Furthermore, these effects on and of DNA methylation are unlikely to stand
alone. Rather, it is expected that they interact with the underlying genetic code.
These issues will be discussed below.
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Bidirectional Effects of the Genome and Epigenome

When considering the literature on the effect of the environment on DNA methy-
lation, one should bear in mind that in some cases, DNA methylation patterns and
associations may be allele-specific (Meaburn, Schalkwyk, & Mill, 2010). Hence,
DNA methylation, or the environmental effects on DNA methylation, might be
affected by the genome itself. For example, Van der Knaap et al. (2015) showed in
939 adolescents that stressful life events were positively associated with methyla-
tion of 5-HTTLPR for those with the protective ll variant, but not among those with
the sl/ss variants. Van IJzendoorn, Caspers, Bakermans-Kranenburg, Beach, &
Philibert, (2010) reported that methylation of the 5-HTT gene at 5-HTTLPR was
positively associated with risk of unresolved loss or trauma in the 5-HTTLPR ll
variant but not in the sl and ss variants in 143 adoptees. The authors observed this
gene by DNA methylation interaction in the absence of (epi)genetic main effects,
suggesting that opposing associations canceled each other out. Together, these
studies provide suggestive evidence that DNA methylation might be allele-specific,
masking or revealing associations between genotype and stress exposure.

Similar to associations between stress exposure and DNA methylation, associ-
ations between DNA methylation and psychological outcomes (e.g., emotional and
behavioral problems) might be allele-specific. Hence, the effect of DNA methyla-
tion on child outcomes should not be seen separately from the genome it acts upon.
Ziegler et al. (2015) compared OXTR methylation in unmedicated 110 social
anxiety patients and matched 110 controls, taking into account OXTR rs53576
allelic variation. They showed that OXTR methylation was predominant in social
anxiety patients carrying the OXTR rs53576 A-allele. Similarly, Reiner et al. (2015)
reported that, in their sample of 43 clinically depressed women and 42 healthy
controls, OXTR rs53576 clinically depressed A-allele carriers, but not G-allele
homozygotes, exhibited significantly increased OXTR methylation levels.

In a population-based study on 298 mother-child dyads (Mulder et al., 2017), we
showed that cord blood methylation patterns of the FKBP5 gene, which are
involved in hypothalamic–pituitary–adrenal (HPA) axis functioning, increased
cortisol reactivity of 14-month-old infants. This association was especially present
when the infants were also T-allele carriers of rs1360780 FKBP5, and when infants
had an insecure-resistant attachment to their mother. While the temporal organi-
zation of the study did not allow for examination of potential environmental effects
on DNA methylation, this Gene � Methylation � Environment (G � M � E)
study does expose some of the complexities that are involved in the study of
epigenetics.

In all, we discussed how the association between parenting stress and DNA
methylation may be modified by the genetic variance of the child. Furthermore, it
seems that the effect of DNA methylation on child outcomes might be dependent on
the genetic code as well. We will encounter more epi-allelic effects in the following
section, as we discuss studies that take into account the suspected antecedents as
well as the consequences of DNA methylation.
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DNA Methylation as Mediation

Candidate (Epi-) Genomic Approaches

Whereas studies discussed above imply that the family environment can affect
DNA methylation and that DNA methylation may influence child outcomes, studies
that incorporate both the presumed precursors as well as the consequences of DNA
methylation are needed to confirm that DNA methylation is a true mediator of
parenting stress and child development. An early example of this approach is the
Oberlander et al. (2008) study showing that maternal depressed/anxious prenatal
mood was associated with methylation of NGFI-A binding site of the NR3C1 gene,
which was in turn associated with increased salivary cortisol. An important caveat,
however, is that no formal mediation testing was conducted, which leaves open
whether mediation was only partial or complete.

Using a longitudinal design embedded in the Avon Longitudinal Study of
Parents and Children (ALSPAC), Cecil et al. (2014) demonstrated that neonates
(N = 84) who were exposed to maternal stress (e.g., maternal psychopathology,
criminal behaviors, substance use) in the prenatal period had higher methylation
levels of the oxytocin receptor (OXTR) gene than non-exposed neonates. Higher
neonatal OXTR methylation, in turn, showed temporal stability (from birth to
9 years of age) and was associated with callous-unemotional (CU) traits at age
13 years independent of postnatal stress exposure and associated OXTR methyla-
tion. Interestingly, these associations were observed exclusively in youth with low
versus high internalizing problems, suggesting distinct developmental pathways to
CU. However, despite this innovative path analytic model that incorporated stress
exposure, OXTR methylation, and CU traits, no formal mediation analysis was
presented.

Using data from the Generation R Study, our research group, (Rijlaarsdam et al.,
2016) examined OXTR rs53576 allele-specific sensitivity for neonatal OXTR
methylation in relation to both prenatal maternal stress exposure and child autistic
traits at age 6 in 743 children. Specifically, we investigated the extent to which
prenatal maternal stress exposure was predicted by OXTR methylation variation
among neonates, while taking into account OXTR rs53576 genotype. In addition,
we investigated the extent to which prenatal maternal stress exposure and neonatal
OXTR methylation combined either additively or interactively with OXTR rs53576
genotype to influence child autistic traits. We demonstrated that prenatal maternal
stress exposure, but not OXTR rs53576 genotype and OXTR methylation, showed a
main effect on child autistic traits. Because prenatal maternal stress exposure and
OXTR DNA methylation were unrelated across both OXTR rs53576 G-allele
homozygous children and A-allele carriers, findings argued against a mediating role
of OXTR methylation in the association between prenatal maternal stress exposure
and child autistic traits. However, we did observe a significant OXTR rs53576
genotype by OXTR methylation interaction for child autistic traits in general and
social communication problems in particular. More specifically, OXTR methylation
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levels were positively associated with social problems for OXTR rs53576 G-allele
homozygous children but not for A-allele carriers. These results highlight the
importance of incorporating epi-allelic information and support the role of both
stress exposure and OXTR methylation in child autistic traits.

Elevated methylation of the OXTR CpG island is expected to decrease gene
expression (Kusui et al., 2001) and subsequently levels of circulating oxytocin
(Dadds et al., 2014). Evidence also suggests that the OXTR rs53576 A-allele is a
‘risk allele’ for autistic traits (Liu et al., 2010; Wermter et al., 2010; Wu et al.,
2005). Thus, OXTR methylation may decrease the expression of the otherwise
protective OXTR rs53576 GG-allele and elevate the risk for emotional or behavioral
problems. Consequently, one would expect the emotional or behavioral problems of
G-allele homozygous children to more closely resemble those of A-allele carriers.
Together, these findings suggest that DNA methylation might (1) nullify the effect
of the protective allele, resulting in a functionality equivalent to the risk allele or
(2) mask the effect of risk alleles (Reiner et al., 2015; Van der Knaap et al., 2015;
Rijlaarsdam et al., 2016; Van IJzendoorn et al., 2010; Ziegler et al., 2015).

By means of a formal mediation test, another longitudinal study embedded in
ALSPAC Rijlaarsdam et al. (2016) also highlights the importance of the prenatal
environment. The authors examined, for youth with early-onset persistent (EOP,
n = 83) versus low conduct problems (CP, n = 81), the extent to which high-fat and
high-sugar diet (prenatal, postnatal) associates with ADHD symptoms (age 7–13)
via DNA methylation of the insulin-like growth factor 2 gene (IGF2; birth, age 7,
collected from blood). Results showed a positive association between prenatal
high-fat and high-sugar diet with IGF2 DNA methylation at birth across both EOP
and low CP youth. However, only for EOP youth, higher IGF2 DNA methylation at
birth predicted ADHD symptoms. Interestingly, only for EOP youth, the association
between prenatal high-fat and high-sugar diet and higher ADHD symptoms was
mediated by IGF2 DNA methylation at birth independent of postnatal diet and
associated IGF2 methylation. Together, these studies support ideas focusing on
prenatal maternal health as an important risk for postnatal child disease vulnerability
(Barker, 1990, 2004). For example, a prenatal maternal high-fat and high-sugar diet
may alter the DNA methylation status of the IGF2 gene at birth, which in turn, may
increase risk for psychiatric and health disorders as was illustrated dramatically in
the pioneering Dutch Hunger Winter study (Heijmans et al., 2008).

IGF2 was also targeted in our prospective Generation R study by
Bouwland-Both et al. (2015) focusing on the influence of prenatal maternal
smoking on newborn birthweight via IGF2 methylation in 506 newborns. Prenatal
maternal smoking should in fact be considered a risky type of prenatal parenting
that in the population-based cohort of Generation R was shown by an impressive
25% of the pregnant women who reported on their tobacco smoking habits at three
time points before the birth of their child. Continued maternal prenatal smoking was
inversely related to the level of DNA methylation in a differentially methylated
region of IGF2, in a dose–response manner. A formal mediation test showed that
prenatal maternal smoking led to lower birthweight via lower IGF2 DMR methy-
lation levels, which explained part of the variance in weight (partial mediation).
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Paternal tobacco smoking did not show a similar cascade of effects
(Bouwland-Both et al., 2015).

We have seen that postnatal stressors might also leave their traces in epigenetic
signatures. Klengel et al. (2013) found that trauma in childhood (n = 30; vs. n = 46
controls) was related to FKBP5 demethylation, which was exclusively the case for
T carriers of the FKBP5 rs1360780 SNP. Importantly, adult trauma did not seem to
be related to FKBP5 methylation in either the childhood trauma group, or the
control group, indicating that it was especially childhood trauma and not later
trauma that affected FKBP5 methylation. Investigating the effects of FKBP5
methylation, Klengel et al. (2013) also found that methylation of the FKBP5 gene
attenuated the response to dexamethasone administration, indicating that methyla-
tion of the FKBP5 gene can affect stress reactivity. This study shows us both sides
of the equation: childhood trauma may affect DNA methylation, and DNA
methylation might have long-term effects on psychobiological functioning.
However, no formal test of mediation was conducted.

Demonstrating the feasibility of DNA methylation mediation testing, Beach,
Brody, Todorov, Gunter, and Philibert (2011) examined in 155 women whether
methylation of the 5-HTT promoter mediated the association between childhood
sexual abuse and symptoms of antisocial personality disorder in adulthood, by
contrasting models with direct and indirect pathways between the three variables.
First, they found that childhood sexual abuse was related to antisocial personality
disorder, that childhood sexual abuse was related to 5-HTT promoter hyperme-
thylation, and that 5-HTT hypermethylation was associated with antisocial per-
sonality disorder. Importantly, in a second step, they showed that a model with a
direct path from sexual abuse to antisocial personality disorder differed significantly
from a model with only the indirect paths, via 5-HTT methylation, included.
Therefore, it was concluded that the association between childhood sexual abuse
and antisocial personality disorder was mediated by 5-HTT promoter methylation.

In summary, these candidate epi-gene studies substantiate the idea that DNA
methylation can be a mediator between parenting stress and child outcomes and that
its role is often dependent upon the genetic code itself. In the next paragraph, we
will explore whether such candidate epi-gene associations also emerge in EWASs.

Epigenome-Wide Association Studies (EWASs)

In EWAS on 169 participants with and without PTSD, Mehta et al. (2013) found
that PTSD patients with a history of childhood trauma (n = 32) and PTSD patients
without childhood trauma but otherwise matched on adult trauma (n = 29) had
dissimilar genome expression profiles, suggesting that converging clinical syn-
dromes can arise from different genetic transcription profiles. Further analysis
showed that the PTSD group with child abuse especially had differential DNA
methylation in gene expression networks involved in CNS development, among
others, while the PTSD group without child abuse especially had differential
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methylation in gene expression networks involved in apoptosis and growth rate.
Importantly, the genes associated with these two expression profiles were tested for
DNA methylation within each group versus controls (PTSD but no trauma, or
trauma but no PTSD, respectively). It was found that much more (up to 12 times) of
the variance of the genetic transcripts was explained by variance in DNA methy-
lation in the PTSD group that had experienced childhood trauma than in the PTSD
group that had only experienced trauma in adulthood. It seems that childhood abuse
may have a long-lasting effect on psychosocial functioning, possibly through the
effect on DNA methylation (see also McGowan et al., 2009) and that the traumatic
experiences associated with the development of PTSD are in particular related to
methylomic changes when they happen early in life. However, formal mediation
tests were not reported.

In another small EWAS on 83 males who were 60 years or older, Khulan et al.
(2014) studied DNA methylation differences between participants who were sep-
arated from their families for about two years during the Second World War at the
age of 5 years, and a group of non-separated men. Ten years later, a psychological
follow-up was performed. Earlier research in the Helsinki Birth Cohort Study
already had shown that separated individuals have a higher prevalence of psy-
chological problems, altered cortisol reactivity, and poorer cognitive control
(Pesonen et al., 2010, 2013; Räikkönen et al., 2011). However, no difference in
DNA methylation was found between separated and non-separated men.

Earlier, we discussed how allelic variation should be taken into account when
investigating associations of DNA methylation with child development. In EWASs,
this would of course lead to major statistical power issues. However, Chen et al.
(2015) did take into account the variation of one particular SNP in their EWAS in
the Singaporean GUSTO birth cohort (n = 237). In this study, Chen et al. examined
the associations between prenatal maternal anxiety, epigenome-wide methylation,
and neonatal brain volumes, while taking BDNF genotype into account. Maternal
prenatal anxiety was found to be related to methylation of a SNP-dependent way;
for infants with methione (Met/Met) genotype, methylation of more CpG sites was
related to maternal prenatal anxiety than in infants with Met/valine (Val) and
Val/Val genotypes. In a second step, they examined the association between
epigenome-wide methylation and neonatal brain volumes. It was found that DNA
methylation was associated with the volumetrics of several brain areas, again in a
BDNF SNP-dependent way. Unfortunately, it remains unclear to what extent CpG
sites implicated in prenatal maternal anxiety corresponded to the CpG sites related
to neonatal brain volumes, thereby precluding strong inferences on the role of DNA
methylation as a mediator between prenatal maternal anxiety and neonatal brain
volumes.

Altogether, the results from candidate epi-gene studies and EWASs offer support
for the notion that epigenetics, in the form of DNA methylation, can mediate the
association between parenting stress and child outcomes. Interestingly, genes that
appear differentially methylated in candidate epi-gene studies do not necessarily
appear among the hits in the EWASs discussed. One reason for this might be that
EWASs are still underpowered to find the effects that are observed in candidate
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studies. However, this discrepancy might also confirm the idea that the
hypothesis-driven approach of candidate epi-gene studies creates an ‘information
bottleneck.’ The human DNA contains over 20,000 genes and focusing on the DNA
methylation of only a few seems far-fetched. These and other methodological issues
will be elaborated upon in the following section, before coming to a final
conclusion.

Caveats and Conclusions

Reliability and Validity of DNA Methylation Measurement

While the number of studies on DNA methylation in developmental and family
psychology is increasing (Coll, 2016), pivotal questions regarding the reliability
and validity of DNA methylation indicators in human research remain unanswered.
In fact, basic research on these essential characteristics of any adequate measure has
been neglected. Several issues should be mentioned here.

First, it is not clear which markers of DNA methylation are stable over what
periods of time (trait-like indicators) and which markers can change rapidly
depending on momentary endogenous or exogenous changes (state-like markers).
For parenting and developmental studies, this is crucial information, as we are
mostly interested in influences of parenting on long-term and more persistent,
trait-like changes in the child’s development. Regarding epigenome-wide array
analyses, large parts of the epigenome as assessed by the Illumina approach are
stable by definition because it pertains to CpG sites that show no methylation at all
or, in contrast, show maximum methylation (with a confidence interval indicating
imprecision of measurement) which may inflate epigenomic stability figures.
Nevertheless, Lévesque et al. (2014) found that more than half of the probes
measured with the 450 K Illumina were unstable over a 3–6 months’ time period in
young adolescents. In contrast, Wang et al. (2012) analyzed the methylome of
newborns and found that only 5% of CpG sites made a true shift from methylated to
unmethylated, or vice versa, within the first 2 years of life.

CpG sites of interest to developmentalists can potentially vary due to environ-
mental pressures but at the same time should not show short-term volatility. In a
small sample of adults, we found that at some genes, such as DRD4 or 5-HTT,
almost all indicators of reliability across time were satisfactory. In contrast, at
BDNF, many probes showed poor reliability especially in blood spots (Greenwood
et al., 2017, in prep.). Talens et al. (2010) found some evidence for stable DNA
methylation patterns in peripheral blood over a period of one to two decades in CpG
sites of eight genes, of young to middle-aged individuals. Taken together, these
results seem to indicate that DNA methylation can be stable over a prolonged
period of time, but the disparity in age range, array methods, and definition of
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temporal stability makes it impossible to draw firm conclusions before more sys-
tematic reliability studies become available.

Second, tissue is the issue. The central question for parenting and developmental
research is the link between DNA methylation markers derived from peripheral
tissue and methylation patterns in behaviorally relevant regions of the brain.
Because in humans brain DNA methylation patterns are nearly inaccessible ante
mortem, very few studies have looked into the association with peripheral DNA
methylation, with somewhat disappointing results. For example, Hannon, Lunnon,
Schalkwyk, and Mill (2015) examined interindividual methylomic variation across
blood, cortex, and cerebellum and found that the majority of DNA methylation
derived from whole blood was not a strong predictor of variation in the brain,
although the relation with cortical regions appeared to be stronger than with the
cerebellum. DNA methylation of only about 1% of CpG sites was strongly cor-
related between blood and brain, and about 6% are moderately correlated.

DNA methylation patterns derived from blood may, however, not be the most
valid indicator of methylation in the brain, not only because of the blood–brain
barrier but also because of the heterogeneity of cellular composition of blood
samples that might be corrected for in various ways (Houseman et al., 2012).
Buccal tissue has been used rather frequently as a source of information about
methylation levels because it is less invasive compared to blood sampling. Buccal
epithelial tissue has been argued to be less heterogeneous than blood cells and to be
‘closer’ to brain tissue in a developmental sense (Lowe et al., 2013). Without going
into technical details, we found better test–retest reliability figures for DNA
methylation levels established in buccal cells than for blood or blood spots
(Greenwood et al. 2016, in prep). Of course, some part of DNA methylation sta-
bility may depend on the heritability of DNA methylation levels as suggested by
rather strong associations between some genotypes and DNA methylation level
(Gaunt et al., 2016) but it would be premature to conclude that DNA methylation is
in fact determined by variations in structural DNA and thus potentially completely
genotypic instead of (endo-)phenotypic.

Reproducibility

In the behavioral and biomedical sciences, the problem of reproducibility of
research has been discussed quite vigorously, starting with the (in-)famous
Ioannidis (2005) paper on ‘Why most published research findings are false.’ The
replication controversies around candidate G � E studies seem to be still ongoing
(Bosker et al., 2011; Caspi, Hariri, Holmes, Uher, & Moffit, 2010; Duncan &
Keller, 2011; Gage, Davey Smith, Ware, Flint, & Munafò, 2016) with considerable
emphasis on the need for large sample sizes and built-in replication or meta-analysis
efforts, parallel to current practices in the GWAS area. For DNA methylation
studies based on the selection of one or few candidate genes for which DNA
methylation data are collected, the issue of statistical power, and thus the problem
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of reproducibility, may be aggravated because the number of tests might increase
considerably compared to the few tests with bi-allelic candidate genes. The
advantage, though, which also comes up in the candidate gene versus GWAS
debate, is the theory-guided hypothesis testing approach for which the functionality
of hyper- or hypo-methylation might already have been established (Mehta et al.,
2013). Factor analysis to reduce the number of CpG sites to a few dimensions might
also be helpful (Mulder et al., 2017; Rijlaarsdam et al., 2016). Last but not least,
meta-analyses to synthesize a large number of small candidate gene methylation
studies are indispensable.

Epigenome-wide association studies (EWASs) suffer from power issues similar
to the hypothesis-free approach of GWAS, and certainly even more so in com-
parison with candidate epigenetic approaches, simply because of the large number
of CpG sites interrogated by the standard Illumina 450 K, a problem that might
become exacerbated by the new Illumina 850 K chip. Alternative methods of
significance testing (e.g., permutation testing) are important as well as robust sta-
tistical corrections for multiple testing, and analyses that account for dependence of
CpG sites in differentially methylated regions (Rakyan, Down, Balding, & Beck,
2011) and through bump hunter (Choudalakis, 2011; Jaffe et al., 2012) or block
finder (Hansen et al., 2011). Nevertheless, EWAS results will be difficult to
replicate because of the small effect sizes to be expected and the large number of
tests on a relatively small number of subjects (Rijlaarsdam et al., 2016). Therefore,
the replication of EWAS findings in independent studies are needed before more
definite conclusions can be reached and large consortia such as the Pregnancy and
Childhood Epigenetics (PACE) consortium are badly needed. As an example, in the
PACE consortium with 16 cohort studies, Joubert et al. (2016) identified more than
6000 differentially methylated CpG sites in newborns in relation to prenatal
maternal smoking, with nearly half of the sites not previously associated with
smoking and DNA methylation in either newborns or adults.

Causality

The large majority of human DNA methylation studies are correlational—whether
conducted with a retrospective, concurrent, or prospective design with regard to the
timing of assessment of biological tissue, and the predictors and outcomes of
interest. This design is beset with the problems of confounding, spurious associa-
tions because of unmeasured third factors, and reversed causality. In this respect,
epigenetics is not different from any other epidemiological approach (Mill &
Heijmans, 2013). One of the statistical means to address the question of causality is
through mediation modeling, preferably based on longitudinal study designs
(MacKinnon, Fairchild, & Fritz, 2007; Selig & Preacher, 2009). Full mediation
provides insights into the cascade from environmental determinants through
mediating DNA methylation changes to some developmental outcome. In the
foregoing sections, we emphasized the need for mediation analyses to shed light on

172 R.H. Mulder et al.



the role of DNA methylation in the association between environmental input and
behavioral output, but only few studies successfully probed this mediation mech-
anism. DNA methylation should be considered a mechanism instead of endpoint of
child development determined by prenatal adversities or the ultimate determinant of
later developmental outcomes. Crucial is the combination of stressful (prenatal)
parenting influencing child development mediated by DNA methylation.

Of course, for inferring causality, no design can beat real experiments with
randomized assignment of subjects to experimental manipulation and control group
(for an excellent example on nonhuman primates, see Provençal et al., 2012). The
number of quasi-experimental studies on DNA methylation is increasing as
methylation signatures have been used as indicators of symptom improvement in
psychotherapy of combat veterans with PTSD (Yehuda et al., 2013), as markers of
therapeutic success in a matched-controls design with clinically depressed
in-patients (Reiner et al., 2015) or in a pre/posttest only design (Eley et al., 2012), in
studies of cognitive behavior therapy with anxious individuals (Eley et al., 2012;
Roberts et al., 2014), and in studies of foster care based on a randomized control
design turned into a correlational approach (Non et al., 2016).

These are important exploratory advances in the field of therapygenetics (Eley
et al., 2012) because they suggest that DNA methylation may not only change for
the worse, but with the right intervention, also for the better. At the least, these
preliminary results do suggest the usefulness of DNA methylation as a biomarker,
with which one might be able to gauge responsiveness to therapy. However, the
quasi-experiments need to be followed by genuine experiments similar to ran-
domized G � E interventions. We initiated experimental human candidate G � E
research more than 10 years ago (Bakermans‐Kranenburg & Van IJzendoorn, 2006)
and recently showed that the statistical power of experimental candidate G � E is
some 13 times higher than the regular correlational candidate G � E studies
(Bakermans-Kranenburg & Van IJzendoorn, 2015). Such experiments also ade-
quately prevent gene–environment correlations from confounding the G � E
results. The same might be true for DNA methylation studies in which DNA
methylation changes are considered proximal outcomes or mediators of subsequent
behavioral changes as a consequence of the intervention.

DNAmethylationmay be a crucial component of genetic differential susceptibility
that explains why interventions usually show disappointingly small effects on child
development. Differential susceptibility theory suggests that some children are more
susceptible to the environment, for better and for worse, than their peers without a
susceptible genotype. We found that dopamine- and serotonin-related genes are
involved in differential susceptibility to parenting and speculated that DNA methy-
lation might play a role in G � E interactions leading to Gene �
Methylation � Environment interplay (G � M � E; Bakermans-Kranenburg &
Van IJzendoorn, 2015). DNA methylation may modulate adaptation to a changing
environment and make the organism less dependent on its structural DNA. A prime
example is the crucial role of DNA methylation in genetically identical
apomictic dandelions that adapt to a great variety of ecological niches only due to
epigenetic changes superimposed on an asexually inherited fixed genotype
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(Verhoeven, Jansen, Van Dijk, & Biere, 2010). Genetic markers of differential sus-
ceptibility in humans might in part reflect allelic differences coding for degree of
plasticity of DNA methylation that make some individuals less adaptive to adverse
(prenatal) circumstances and thus dispose them to sub-optimal development, whereas
these same individualsmay benefit more from benign environments compared to their
peers with more flexible epi-allelic characteristics.

Conclusion and Future Directions

We presented some evidence for the exciting hypothesis that distressed parenting
can affect DNA methylation of the offspring, which in turn through regulating the
expression of genes may influence behavioral development. DNA methylation is
one of the epigenetic mechanisms that holds great promise for the unification of the
fields of nature- and nurture-centered research. We also argued, however, that
research on behavioral epigenetics in humans often fails to ascertain the repro-
ducibility of its results, using unreliable and invalid measures and samples that are
too small, often also failing to address the question of mediation and causality. We
did not touch on the million dollar question of the transgenerational transmission
(see also Chap. 10 by Mileva-Seitz and Fleming) of DNA methylation—epigenetic
heritability through the germline—potentially explaining the transmission of
(abusive or positive) parenting across generations. Whereas in some plant species
(Holeski, Jander, & Agrawal, 2012; Verhoeven et al., 2010) and in rodents
(Bohacek et al., 2015), this transgenerational transmission of epigenetic signatures
has been experimentally illustrated; in humans, it still is one of the most challenging
and outstanding issues to be addressed in a rigorous manner. For a Lamarckian cry
of victory, it is way too early.

Looking ahead, whereas many questions regarding DNA methylation specifi-
cally and epigenetics in general have been left unanswered, its possible applications
are titillating. Since the research discussed in the current chapter seems to indicate
that stressful parenting can affect the epigenetic profile of the developing child in a
detrimental way, one wonders whether positive parenting or intervention might
influence the child’s epigenetics beneficially. In a study in adult rats performed by
Weaver et al. (2005), methyl supplementation was able to reverse NR3C1 methy-
lation and stress responses induced by experienced maternal stress early in life.
Also, in a study performed by Roberts et al. (2014), it was shown that children with
anxiety disorders who responded well to cognitive behavior therapy had an increase
in DNA methylation of a CpG site upstream of 5-HTT, whereas methylation of this
CpG site decreased in non-responding children. Even though we cannot be certain
that the change in DNA methylation is a functional one, its possible use as a
diagnostic tool is intriguing. We are evidently a long way from using epigenetics
validly in a therapeutic setting, but a continuous investment in epigenetic research
may bring us closer to understanding the intricacies of the interplay of genes, the
environment, and the developing child.

174 R.H. Mulder et al.



Acknowledgements Marinus van IJzendoorn is a member of the Consortium on Individual
Development which is funded through the Gravitation program of the Dutch Ministry of
Education, Culture, and Science and the Netherlands Organisation for Scientific Research (NWO
grant number 024.001.003). Additional funding was provided by the Netherlands Organisation for
Scientific Research (NWO SPINOZA prize). Jolien Rijlaarsdam was supported by a research
award from The Netherlands Organisation for Scientific Research (NWO VICI, grant no.
453-09-003) to Marian Bakermans-Kranenburg. Last, the authors would like to thank Wichor
Bramer, biomedical information specialist, for his assistance with the literature search strategy.

References

Aran, D., Sabato, S., & Hellman, A. (2013). DNA methylation of distal regulatory sites
characterizes dysregulation of cancer genes. Genome Biology, 14(3), 1.

Bakermans-Kranenburg, M. J., & Van IJzendoorn, M. H. (2015). The hidden efficacy of
interventions: Gene � environment experiments from a differential susceptibility perspective.
Annual Review of Psychology, 66, 381–409.

Bakermans‐Kranenburg, M. J., & Van IJzendoorn, M. H. (2006). Gene‐environment interaction of
the dopamine D4 receptor (DRD4) and observed maternal insensitivity predicting externalizing
behavior in preschoolers. Developmental Psychobiology, 48(5), 406–409.

Bakermans-Kranenburg, M. J., Van IJzendoorn, M. H., Pijlman, F. T. A., Mesman, J., & Juffer, F.
(2008). Experimental evidence for differential susceptibility: Dopamine D4 receptor polymor-
phism (DRD4 VNTR) moderates intervention effects on toddlers’ externalizing behavior in a
randomized controlled trial. Developmental Psychology, 44(1), 293.

Bannister, A. J., & Kouzarides, T. (2011). Regulation of chromatin by histone modifications. Cell
Research, 21(3), 381–395.

Barker, D. J. (1990). The fetal and infant origins of adult disease. BMJ. British Medical Journal,
301(6761), 1111.

Barker, D. J. P. (2004). The developmental origins of adult disease. Journal of the American
College of Nutrition, 23(6), 588S–595S.

Beach, S. R. H., Brody, G. H., Todorov, A. A., Gunter, T. D., & Philibert, R. A. (2011).
Methylation at 5HTT mediates the impact of child sex abuse on women’s antisocial behavior:
An examination of the iowa adoptee sample. Psychosomatic Medicine, 73(1), 83–87.

Berger, A. (2011). Individual differences in self-regulation. Self-regulation: Brain, congition and
development. Washington, DC: American Psychologica Association, (pp 61–90).

Bohacek, J., Farinelli, M., Mirante, O., Steiner, G., Gapp, K., Coiret, G., … & Mansuy, I. M.
(2015). Pathological brain plasticity and cognition in the offspring of males subjected to
postnatal traumatic stress. Molecular Psychiatry, 20(5), 621–631.

Bosker, F. J., Hartman, C. A., Nolte, I. M., Prins, B. P., Terpstra, P., Posthuma, D., … &
Hoogendijk, W. J. (2011). Poor replication of candidate genes for major depressive disorder
using genome-wide association data. Molecular Psychiatry, 16(5), 516–532.

Bouwland-Both, M. I., Van Mil, N. H., Tolhoek, C. P., Stolk, L., Eilers, P. H. C., Verbiest, M.
M. P. J., … & Van IJzendoorn, M. H. (2015). Prenatal parental tobacco smoking, gene specific
DNA methylation, and newborns size: The Generation R study. Clinical Epigenetics, 7(1), 1.

Braithwaite, E. C., Kundakovic, M., Ramchandani, P. G., Murphy, S. E., & Champagne, F. A.
(2015). Maternal prenatal depressive symptoms predict infant NR3C1 1F and BDNF IV DNA
methylation. Epigenetics, 10(5), 408–417.

Caspi, A., Hariri, A. R., Holmes, A., Uher, R., & Moffitt, T. E. (2010). Genetic sensitivity to the
environment: The case of the serotonin transporter gene and its implications for studying
complex diseases and traits. Focus, 8(3), 398–416.

7 DNA Methylation: A Mediator Between Parenting Stress and Adverse … 175



Caspi, A., Sugden, K., Moffitt, T. E., Taylor, A., Craig, I. W., Harrington, H.,… & Braithwaite, A.
(2003). Influence of life stress on depression: Moderation by a polymorphism in the 5-HTT
gene. Science, 301(5631), 386–389.

Cecil, C. A. M., Lysenko, L. J., Jaffee, S. R., Pingault, J. B., Smith, R. G., Relton, C. L., … &
Barker, E. D. (2014). Environmental risk, Oxytocin Receptor Gene (OXTR) methylation and
youth callous-unemotional traits: A 13-year longitudinal study. Molecular Psychiatry.

Chen, L., Pan, H., Tuan, T. A., Teh, A. L., MacIsaac, J. L., Mah, S. M., … & Holbrook, J. D.
(2015). Brain-derived neurotrophic factor (BDNF) Val66Met polymorphism influences the
association of the methylome with maternal anxiety and neonatal brain volumes. Development
and Psychopathology, 27(1), 137–150.

Choudalakis, G. (2011). On hypothesis testing, trials factor, hypertests and the BumpHunter. arXiv
preprint arXiv:1101.0390.

Chow, J., & Heard, E. (2009). X inactivation and the complexities of silencing a sex chromosome.
Current Opinion in Cell Biology, 21(3), 359–366.

Coll, C. G. (Ed). (2016). Epigenetics, child behavior and development: Unraveling the
gene-environment interaction [Special Issue]. Child Development, 87(1).

Dadds, M. R., Moul, C., Cauchi, A., Dobson-Stone, C., Hawes, D. J., Brennan, J., et al. (2014).
Methylation of the oxytocin receptor gene and oxytocin blood levels in the development of
psychopathy. Development and Psychopathology, 26(1), 33–40.

Devlin, A. M., Brain, U., Austin, J., & Oberlander, T. F. (2010). Prenatal exposure to maternal
depressed mood and the MTHFR C677T variant affect SLC6A4 methylation in infants at birth.
PLoS ONE, 5(8), e12201.

Duncan, L. E., & Keller, M. C. (2011). A critical review of the first 10 years of candidate
gene-by-environment interaction research in psychiatry. American Journal of Psychiatry, 168
(10), 1041–1049.

Eley, T. C., Hudson, J. L., Creswell, C., Tropeano, M., Lester, K. J., Cooper, P., … & Rapee, R.
M. (2012). Therapygenetics: The 5HTTLPR and response to psychological therapy. Molecular
Psychiatry, 17(3), 236.

Esteller, M., & Herman, J. G. (2002). Cancer as an epigenetic disease: DNA methylation and
chromatin alterations in human tumours. The Journal of Pathology, 196(1), 1–7.

Fraser, A., Macdonald-Wallis, C., Tilling, K., Boyd, A., Golding, J., Smith, G. D., … & Ring, S.
(2013). Cohort profile: The Avon Longitudinal Study of Parents and Children: ALSPAC
mothers cohort. International Journal of Epidemiology,42(1), 97–110.

Gage, S. H., Smith, G. D., Ware, J. J., Flint, J., & Munafò, M. R. (2016). G = E: What GWAS can
tell us about the environment. PLoS Genetics, 12(2), e1005765.

Gaunt, T. R., Shihab, H. A., Hemani, G., Min, J. L., Woodward, G., Lyttleton, … & Relton, C. L.
(2016). Systematic identification of genetic influences on methylation across the human life
course. Genome Biology, 17, 61.

Gottlieb, G., & Halpern, C. T. (2002). A relational view of causality in normal and abnormal
development. Development and Psychopathology, 14, 421–435.

Hannon, E., Lunnon, K., Schalkwyk, L., & Mill, J. (2015). Interindividual methylomic variation
across blood, cortex, and cerebellum: Implications for epigenetic studies of neurological and
neuropsychiatric phenotypes. Epigenetics, 10(11), 1024–1032.

Hansen, K. D., Timp, W., Bravo, H. C., Sabunciyan, S., Langmead, B., McDonald, O. G., … &
Diep, D. (2011). Increased methylation variation in epigenetic domains across cancer types.
Nature Genetics, 43(8), 768–775.

Heijmans, B. T., Tobi, E. W., Stein, A. D., Putter, H., Blauw, G. J., Susser, E. S., … & Lumey, L.
H. (2008). Persistent epigenetic differences associated with prenatal exposure to famine in
humans. Proceedings of the National Academy of Sciences, 105(44), 17046–17049.

Holeski, L. M., Jander, G., & Agrawal, A. A. (2012). Transgenerational defense induction and
epigenetic inheritance in plants. Trends in Ecology & Evolution, 27(11), 618–626.

Holliday, R., & Pugh, J. E. (1996). DNA modification mechanisms and gene activity during
development. Cold Spring Harbor Monograph Archive, 32, 639–645.

176 R.H. Mulder et al.



Hompes, T., Izzi, B., Gellens, E., Morreels, M., Fieuws, S., Pexsters, A., … & Claes, S. (2014).
Corrigendum to “Investigating the influence of maternal cortisol and emotional state during
pregnancy on the DNA methylation status of the glucocorticoid receptor gene (NR3C1)
promoter region in cord blood” [Journal of Psychiatric Research 47 880–91]. Journal of
Psychiatric Research, 56(1), 165–167.

Hompes, T., Izzi, B., Gellens, E., Morreels, M., Fieuws, S., Pexsters, A., … & Claes, S. (2013).
Investigating the influence of maternal cortisol and emotional state during pregnancy on the
DNA methylation status of the glucocorticoid receptor gene (NR3C1) promoter region in cord
blood. Journa of Psychiatric Research, 47(7), 880–891.

Houseman, E. A., Accomando, W. P., Koestler, D. C., Christensen, B. C., Marsit, C. J., Nelson,
H. H., … & Kelsey, K. T. (2012). DNA methylation arrays as surrogate measures of cell
mixture distribution. BMC Bioinformatics, 13(1), 1–16.

Huizink, A. C., Mulder, E. J., & Buitelaar, J. K. (2004). Prenatal stress and risk for
psychopathology: Specific effects or induction of general susceptibility? Psychological
Bulletin, 130(1), 115–142.

Ioannidis, J. P. A. (2005). Why most published research findings are false. PLoS Med, 2(8), e124.
Jacobson, S. W., Chiodo, L. M., Sokol, R. J., & Jacobson, J. L. (2002). Validity of maternal report

of prenatal alcohol, cocaine, and smoking in relation to neurobehavioral outcome. Pediatrics,
109(5), 815–825.

Jaddoe, V. W., Van Duijn, C. M., Franco, O. H., Van der Heijden, A. J., Van IJzendoorn, M. H.,
de Jongste, J. C., … & Hofman, A. (2012). The Generation R Study: Design and cohort update
2012. European Journal of Epidemiology, 27(9), 739–756.

Jaffe, A. E., Murakami, P., Lee, H., Leek, J. T., Fallin, M. D., Feinberg, A. P., et al. (2012). Bump
hunting to identify differentially methylated regions in epigenetic epidemiology studies.
International Journal of Epidemiology, 41(1), 200–209.

Joubert, B. R., Felix, J. F., Yousefi, P., Bakulski, K. M., Just, A. C., Breton, C., … & Xu, C.-
J. (2016). DNA methylation in newborns and maternal smoking in pregnancy: Genome-wide
consortium meta-analysis. The American Journal of Human Genetics, 98(4), 680–696.

Khulan, B., Manning, J. R., Dunbar, D. R., Seckl, J. R., Raikkonen, K., Eriksson, J. G., & Drake,
A. J. (2014). Epigenomic profiling of men exposed to early-life stress reveals DNA
methylation differences in association with current mental state. Translational Psychiatry, 4(9).

Klengel, T., Mehta, D., Anacker, C., Rex-Haffner, M., Pruessner, J. C., Pariante, C. M., … &
Binder, E. B. (2013). Allele-specific FKBP5 DNA demethylation mediates gene-childhood
trauma interactions. Nature Neuroscience, 16(1), 33–41.

Klose, R. J., & Bird, A. P. (2006). Genomic DNA methylation: The mark and its mediators.
Trends in Biochemical Sciences, 31(2), 89–97.

Kruithof, C. J., Kooijman, M. N., Van Duijn, C. M., Franco, O. H., de Jongste, J. C., Klaver, C.
C. W., … & Rings, E. H. H. M. (2014). The Generation R study: Biobank update 2015.
European Journal of Epidemiology, 29(12), 911–927.

Kusui, C., Kimura, T., Ogita, K., Nakamura, H., Matsumura, Y., Koyama, M., … & Murata, Y.
(2001). DNA methylation of the human oxytocin receptor gene promoter regulates
tissue-specific gene suppression. Biochemical and Biophysical Research Communications,
289(3), 681–686.

Labonté, B., Suderman, M., Maussion, G., Lopez, J. P., Navarro-Sanchez, L., Yerko, V., … &
Turecki, G. (2013). Genome-wide methylation changes in the brains of suicide completers.
American Journal of Psychiatry, 170(5), 511–520.

Law, J. A., & Jacobsen, S. E. (2010). Establishing, maintaining and modifying DNA methylation
patterns in plants and animals. Nature Reviews Genetics, 11(3), 204–220.

Lévesque, M. L., Casey, K. F., Szyf, M., Ismaylova, E., Ly, V., Verner, M.-P., … & Dionne, G.
(2014). Genome-wide DNA methylation variability in adolescent monozygotic twins followed
since birth. Epigenetics, 9(10), 1410–1422.

Li, G., & Reinberg, D. (2011). Chromatin higher-order structures and gene regulation. Current
Opinion in Genetics & Development, 21(2), 175–186.

7 DNA Methylation: A Mediator Between Parenting Stress and Adverse … 177



Liu, X., Kawamura, Y., Shimada, T., Otowa, T., Koishi, S., Sugiyama, T., … & Tochigi, M.
(2010). Association of the oxytocin receptor (OXTR) gene polymorphisms with autism
spectrum disorder (ASD) in the Japanese population. Journal of Human Genetics, 55(3),
137–141.

Lowe, R., Gemma, C., Beyan, H., Hawa, M. I., Bazeos, A., Leslie, R. D., … & Ramagopalan, S.
V. (2013). Buccals are likely to be a more informative surrogate tissue than blood for
epigenome-wide association studies. Epigenetics, 8(4), 445–454.

Lumey, L. H., Stein, A. D., Kahn, H. S., Van der Pal-de, K. M., Blauw, G. J., Zybert, P. A., et al.
(2007). Cohort profile: The Dutch Hunger Winter families study. International Journal of
Epidemiology, 36(6), 1196–1204.

MacKinnon, D. P., Fairchild, A. J., & Fritz, M. S. (2007). Mediation analysis. Annual Review of
Psychology, 58, 593.

McGowan, P. O., Sasaki, A., D’Alessio, A. C., Dymov, S., Labonté, B., Szyf, M., … & Meaney,
M. J. (2009). Epigenetic regulation of the glucocorticoid receptor in human brain associates
with childhood abuse. Nature Neurosciencee, 12(3), 342–348.

Meaburn, E. L., Schalkwyk, L. C., & Mill, J. (2010). Allele-specific methylation in the human
genome: Implications for genetic studies of complex disease. Epigenetics, 5(7), 578–582.

Meaney, M. J. (2010). Epigenetics and the biological definition of gene � environment
interactions. Child Development, 81(1), 41–79.

Mehta, D., Klengel, T., Conneely, K. N., Smith, A. K., Altmann, A., Pace, T. W., … & Binder, E.
B. (2013). Childhood maltreatment is associated with distinct genomic and epigenetic profiles
in posttraumatic stress disorder. Proceedings of the National Academy of Sciences, 110(20),
8302–8307.

Meissner, A., Mikkelsen, T. S., Gu, H., Wernig, M., Hanna, J., Sivachenko, A., … & Jaffe, D. B.
(2008). Genome-scale DNA methylation maps of pluripotent and differentiated cells. Nature,
454(7205), 766–770.

Mill, J., & Heijmans, B. T. (2013). From promises to practical strategies in epigenetic
epidemiology. Nature Reviews Genetics, 14(8), 585–594.

Moore, L. D., Le, T., & Fan, G. (2013). DNA methylation and its basic function.
Neuropsychopharmacology Reviews, 38, 23–38.

Mulder, R. H., Rijlaarsdam, J., Luijk, M. P. C. M., Verhulst, F. C., Felix, J. F., Tiemeier, H.,
Bakermans-Kranenburg M. J., & Van IJzendoorn, M. H. (2017). Methylation matters: FK506
binding protein 51 (FKBP5) methylation moderates the associations of FKBP5 genotype and
resistant attachment with stress regulation. Development and Psychopathology, 29, 491–503.

Nemoda, Z., Massart, R., Suderman, M., Hallett, M., Li, T., Coote, M., … & Szyf, M. (2015).
Maternal depression is associated with DNA methylation changes in cord blood T lymphocytes
and adult hippocampi. Translational Psychiatry, 5, e545.

Non, A. L., Binder, A. M., Kubzansky, L. D., & Michels, K. B. (2014). Genome-wide DNA
methylation in neonates exposed to maternal depression, anxiety, or SSRI medication during
pregnancy. Epigenetics, 9(7), 964–972.

Non, A. L., Hollister, B. M., Humphreys, K. L., Childebayeva, A., Esteves, K., Zeanah, C. H., …
& Drury, S. S. (2016). DNA methylation at stress-related genes is associated with exposure to
early life institutionalization. American Journal of Physical Anthropology.

Oberlander, T. F., Weinberg, J., Papsdorf, M., Grunau, R., Misri, S., & Devlin, A. M. (2008).
Prenatal exposure to maternal depression, neonatal methylation of human glucocorticoid
receptor gene (NR3C1) and infant cortisol stress responses. Epigenetics, 3(2), 97–106.

Pesonen, A.-K., Eriksson, J. G., Heinonen, K., Kajantie, E., Tuovinen, S., Alastalo, H., … &
Barker, D. J. P. (2013). Cognitive ability and decline after early life stress exposure.
Neurobiology of Aging, 34(6), 1674–1679.

Pesonen, A.-K., Räikkönen, K., Feldt, K., Heinonen, K., Osmond, C., Phillips, D. I. W., … &
Kajantie, E. (2010). Childhood separation experience predicts HPA axis hormonal responses in
late adulthood: A natural experiment of World War II. Psychoneuroendocrinology, 35(5),
758–767.

178 R.H. Mulder et al.



Provençal, N., Suderman, M. J., Guillemin, C., Massart, R., Ruggiero, A., Wang, D., … & Côté,
S. M. (2012). The signature of maternal rearing in the methylome in rhesus macaque prefrontal
cortex and T cells. The Journal of Neuroscience, 32(44), 15626–15642.

Radtke, K. M., Ruf, M., Gunter, H. M., Dohrmann, K., Schauer, M., Meyer, A., et al. (2011).
Transgenerational impact of intimate partner violence on methylation in the promoter of the
glucocorticoid receptor. Translational Psychiatry, 1, e21.

Räikkönen, K., Lahti, M., Heinonen, K., Pesonen, A.-K., Wahlbeck, K., Kajantie, E., … &
Eriksson, J. G. (2011). Risk of severe mental disorders in adults separated temporarily from
their parents in childhood: The Helsinki birth cohort study. Journal of Psychiatric Research, 45
(3), 332–338.

Rakyan, V. K., Down, T. A., Balding, D. J., & Beck, S. (2011). Epigenome-wide association
studies for common human diseases. Nature Reviews Genetics, 12(8), 529–541.

Reiner, I., Van, I. M. H., Bakermans-Kranenburg, M. J., Bleich, S., Beutel, M., & Frieling, H.
(2015). Methylation of the oxytocin receptor gene in clinically depressed patients compared to
controls: The role of OXTR rs53576 genotype. Journal of Psychiatric Research, 65, 9–15.

Riggs, A. D. (1975). X inactivation, differentiation, and DNA methylation. Cytogenetic and
Genome Research, 14(1), 9–25.

Rijlaarsdam, J., Cecil, A. M., Walton, E., Mesirow, M. S. C., Relton, C. T., Gaunt, T. R., … &
Barker, E. D. (2016). Prenatal unhealthy diet, insulin-like growth factor 2 gene (IGF2)
methylation and attention deficit hyperactivity disorder (ADHD) symptoms for early-onset
conduct problem youth. The Journal of Child Psychology and Psychiatry.

Rijlaarsdam, J., Pappa, I., Walton, E., Bakermans-Kranenburg, M. J., Mileva-Seitz, V. R., Rippe,
R. C. A., … & Felix, J. F. (2016). An epigenome-wide association meta-analysis of prenatal
maternal stress in neonates: A model approach for replication. Epigenetics, 11(2), 140–149.

Rijlaarsdam, J., Van IJzendoorn, M. H., Verhulst, F. C., Jaddoe, W. V., Felix, J. F., Tiemeier, H.,
& Bakermans-Kranenburg, M. J. (2016). Prenatal stress exposure, oxytocin receptor gene
(OXTR) methylation and child autistic traits: The moderating role of OXTR rs53576 genotype.
Autism Research.

Roberts, S., Lester, K. J., Hudson, J. L., Rapee, R. M., Creswell, C., Cooper, P. J.,… & Eley, T. C.
(2014). Serotonin tranporter methylation and response to cognitive behaviour therapy in
children with anxiety disorders. Translational Psychiatry, 4(9), e444.

Schroeder, J. W., Smith, A. K., Brennan, P. A., Conneely, K. N., Kilaru, V., Knight, B. T., … &
Stowe, Z. N. (2012). DNA methylation in neonates born to women receiving psychiatric care.
Epigenetics, 7(4), 409–414.

Selig, J. P., & Preacher, K. J. (2009). Mediation models for longitudinal data in developmental
research. Research in Human Development, 6(2), 144–164.

Stefani, G., & Slack, F. J. (2008). Small non-coding RNAs in animal development. Nature
Reviews Molecular Cell Biology, 9(3), 219–230.

Talens, R. P., Boomsma, D. I., Tobi, E. W., Kremer, D., Jukema, J. W., Willemsen, G., … &
Heijmans, B. T. (2010). Variation, patterns, and temporal stability of DNA methylation:
Considerations for epigenetic epidemiology. The FASEB Journal, 24(9), 3135–3144.

Tobi, E. W., Goeman, J. J., Monajemi, R., Gu, H., Putter, H., Zhang, Y., … & Müller, F. (2014).
DNA methylation signatures link prenatal famine exposure to growth and metabolism. Nature
Communications, 5.

Unternaehrer, E., Meyer, A. H., Burkhardt, S. C., Dempster, E., Staehli, S., Theill, N., … &
Meinlschmidt, G. (2015). Childhood maternal care is associated with DNA methylation of the
genes for brain-derived neurotrophic factor (BDNF) and oxytocin receptor (OXTR) in
peripheral blood cells in adult men and women. Stress, 1–11.

Van der Knaap, L. J., Riese, H., Hudziak, J. J., Verbiest, M. M., Verhulst, F. C., Oldehinkel, A. J.,
et al. (2015). Adverse life events and allele-specific methylation of the serotonin transporter
gene (SLC6A4) in adolescents: The TRAILS study. Psychosomatic Medicine, 77(3), 246–255.

Van IJzendoorn, M. H., Caspers, K., Bakermans-Kranenburg, M. J., Beach, S. R., & Philibert, R.
(2010). Methylation matters: Interaction between methylation density and serotonin transporter
genotype predicts unresolved loss or trauma. Biological Psychiatry, 68(5), 405–407.

7 DNA Methylation: A Mediator Between Parenting Stress and Adverse … 179



Verhoeven, K. J. F., Jansen, J. J., Van Dijk, P. J., & Biere, A. (2010). Stress-induced DNA
methylation changes and their heritability in asexual dandelions. New Phytologist, 185(4),
1108–1118.

Vijayendran, M., Beach, S. R., Plume, J. M., Brody, G. H., & Philibert, R. A. (2012). Effects of
genotype and child abuse on DNA methylation and gene expression at the serotonin
transporter. Frontiers in Psychiatry, 3, 55.

Waddington, C. H. (1939). An introduction to modern genetics. An Introduction to Modern
Genetics.

Waddington, C. H. (1956). Principles of embryology. London: George Allen & Unwin Ltd.
Wang, D., Liu, X., Zhou, Y., Xie, H., Hong, X., Tsai, H. J., … & Wang, X. (2012). Individual

variation and longitudinal pattern of genome-wide DNA methylation from birth to the first two
years of life. Epigenetics, 7(6), 594–605.

Weaver, I. C. G., Cervoni, N., Champagne, F. A., D’Alessio, A. C., Sharma, S., Seckl, J. R., … &
Meaney, M. J. (2004). Epigenetic programming by maternal behavior. Nature Neuroscience, 7
(8), 847–854.

Weaver, I. C. G., Champagne, F. A., Brown, S. E., Dymov, S., Sharma, S., Meaney, M. J., et al.
(2005). Reversal of maternal programming of stress responses in adult offspring through
methyl supplementation: Altering epigenetic marking through later life. Journal of
Neuroscience, 25(47), 11045–11054.

Weaver, I. C. G., Szyf, M., & Meaney, M. J. (2002). From maternal care to gene expression: DNA
methylation and the maternal programming of stress responses. Endocrine Research, 28(4),
699.

Wermter, A. K., Kamp-Becker, I., Hesse, P., Schulte-Körne, G., Strauch, K., & Remschmidt, H.
(2010). Evidence for the involvement of genetic variation in the oxytocin receptor gene
(OXTR) in the etiology of autistic disorders on high-functioning level. American Journal of
Medical Genetics Part B: Neuropsychiatric Genetics, 153(2), 629–639.

Wu, S., Jia, M., Ruan, Y., Liu, J., Guo, Y., Shuang, M., … & Zhang, D. (2005). Positive
association of the oxytocin receptor gene (OXTR) with autism in the Chinese Han population.
Biological Psychiatry, 58(1), 74–77.

Yehuda, R., Daskalakis, N. P., Desarnaud, F., Makotkine, I., Lehrner, A. L., Koch, E., … &
Bierer, L. M. (2013). Epigenetic biomarkers as predictors and correlates of symptom
improvement following psychotherapy in combat veterans with PTSD. Frontiers in Psychiatry,
4, 118.

Yehuda, R., Daskalakis, N. P., Lehrner, A., Desarnaud, F., Bader, H. N., Makotkine, I., … &
Meaney, M. J. (2014). Influences of maternal and paternal PTSD on epigenetic regulation of
the glucocorticoid receptor gene in Holocaust survivor offspring. American Journal of
Psychiatry, 171(8), 872–880.

Zhu, M., & Zhao, S. (2007). Candidate gene identification approach: Progress and challenges.
Internaltional Journal of Biological Sciences, 3(7), 420–427.

Ziegler, C., Dannlowski, U., Bräuer, D., Stevens, S., Laeger, I., Wittmann, H.,… & Domschke, K.
(2015). Oxytocin receptor gene methylation: Converging multilevel evidence for a role in
social anxiety. Neuropsychopharmacology, 40(6), 1528–1538.

180 R.H. Mulder et al.



Chapter 8
Poverty, Parent Stress, and Emerging
Executive Functions in Young Children

Eric D. Finegood and Clancy Blair

Executive functions are higher-order cognitive abilities that guide complex
goal-directed behaviors. They support decision-making, problem solving, reason-
ing, planning, and abstract thinking (Diamond, 2013; Zelazo, 2015). As such, these
abilities are crucial to many aspects of daily functioning—especially, in those
moments of our lives that require us to suppress or inhibit impulses, to flexibly shift
our attention or our mindset from one position to another, or to maintain and work
with information in our memory. Primarily understood to comprise the cognitive
domain of self-regulation, executive functions are important for success in school
(Blair, 2002; Blair & Razza, 2007); they not only help students to use numbers and
apply concepts, but they also help them to be less impulsive and to focus their
attention toward attaining goals. Executive function abilities are also associated
with health and success throughout life (McClelland, Acock, Piccinin, Rhea, &
Stallings, 2013). For instance, children who exhibit higher self-control, in which
executive function is implied, tend to be more financially secure as adults, tend to
have fewer run-ins with law enforcement, are less likely to use and abuse sub-
stances and more likely to enjoy better overall health as adults (Moffitt, Poulton, &
Caspi, 2013).

One point that is becoming increasingly clear is that our experiences in early life
have a significant influence on the development of our executive functions. This
relation has to do, in part, with the effects of early life experiences on the neural and
physiological substrates that underlie and support executive functions. For instance,
children who experience high amounts of stress, such as children in high-poverty
homes, tend to show deficits in executive functions (e.g., Hackman & Farah, 2009)
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as well as alterations to brain areas that support executive function abilities (e.g.,
prefrontal cortex; Hanson et al., 2013; Noble et al., 2015) and the stress response
systems (e.g., the hypothalamic pituitary adrenal axis; Blair et al., 2011a) known to
be involved in regulating executive functions. To be clear, evidence in support of
associations among poverty, stress, and executive function does not in any way
indicate that the brains of children and families in poverty are damaged or irre-
mediably altered. In contrast, the data indicate that brain and behavior are
responding exactly as would be expected in a high stress, high-poverty environment
(Blair & Raver, 2016). Stress tunes the brain and the body to be more reactive and
less reflective, less likely to engage the executive functions (Arnsten, 2009). Greater
reactivity and less reflection are generally advantageous in high stress contexts
though not without specific disadvantages. In part, this is seen in data indicating
that to some extent, effects of early experience on child executive functions and
early brain development are mediated through early caregiving and the relationship
with the primary caregiver. For instance, studies are beginning to identify specific
parenting behaviors that are positively correlated with executive function devel-
opment in children. These behaviors include the use of verbal “scaffolding” tech-
niques to assist children during problem solving and patterns of interaction in which
parents are warm and responsive (e.g., Bernier, Carlson, & Whipple, 2010; Blair
et al., 2011a). Notably, however, children and families are embedded within and
stratified across socioeconomic contexts and the hardships that disadvantaged
families face may be associated with parents’ perceptions of stress and disrupted
family functioning (see Nomaguchi & Milkie, Chap. 3). The social, economic, and
institutional constraints that confront families in poverty increase stress and pres-
sure in parents, often making it difficult for them to engage in the types of early
caregiving known to support children’s executive function development (McLoyd,
1998). Consequently, children’s development in poverty is more likely to be shaped
in ways that are appropriate for that context; that is, to be less reflective and more
reactive and responsive to immediate and unpredictable aspects of the environment
(Blair & Raver, 2012). In theory, poverty-related stressors shape the proximal
caregiving environments of children, and this may be a primary mechanism through
which the broader experience of poverty influences the development of children’s
executive functions.

This chapter has a number of specific aims. The first aim is to briefly review
some of the neurobiological foundations of executive functions and the develop-
mental trajectory of these skills across the childhood years. The second aim is to
outline what is known about the relation between poverty and executive function
development in children. In doing so, we attempt to leverage what is known from
neuroscience and developmental psychology about the neurophysiological and
behavioral mechanisms of this relation to better understand the means through
which poverty gets “under the skin” to influence children’s executive function
development. The third aim is to highlight the extent to which aspects of executive
function development, and the development of the neurophysiological systems
supporting executive functions, are socially mediated in early life. Studies of
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humans and non-human animals enhance our understanding of the ways in which
the caregiving environment in general and early life experiences with parents in
particular shape the developmental trajectories of executive functions and early
self-regulation at several levels. The fourth aim is to place family processes and the
proximal caregiving environments of children within larger socioecological con-
texts that include the communities and neighborhoods that families reside in—not
only to consider the effects of these larger contexts on children’s self-regulation
development, but also the effects on parent well-being and family functioning.
Lastly, we address how the context of poverty and experiences of early life
adversity affect caregivers at neural and physiological levels and consider the extent
to which these effects represent mechanisms through which the context of poverty
and environmental stress influence parents’ interactions with their children and
ultimately, their children’s self-regulation development. Understanding the ways in
which poverty-related stress influences parents at psychobiological and behavioral
levels is crucial from the perspective of designing and assessing targeted inter-
ventions to support parents and families and to reduce stress at multiple levels.

Executive Functions: Development and Neurophysiological
Foundations

Executive functions comprise three distinct but related domains of functioning—
attention shifting, working memory, and inhibition (Blair & Ursache, 2011;
Friedman et al., 2006; Miyake et al., 2000; Wager, Jonides, & Reading, 2004).
Attention switching or the ability to shift one’s mental set involves the ability to
flexibly switch attention between multiple competing tasks, or, within a task or
problem, the ability to easily switch one’s mental set between multiple operations or
rules. A common task to assess this ability in children is the Dimensional Change
Card Sort (DCCS; Zelazo, 2006) in which children are asked to sort several cards
according to one dimension (e.g., shape) until a “post-switch” phase in which
children are asked to sort according to a different dimension (e.g., color).
Difficulties in mental set or attention shifting manifest as erroneous perseverative
responses in which children fail to make the switch in the sorting rule. Working
memory is the ability to hold in mind and to actively manipulate task-relevant
information (Baddeley & Hitch, 1974). In one working memory task (Willoughby,
Blair, Wirth, & Greenberg, 2010), children are presented with a line drawing of a
house, inside of which is a drawing of an animal (e.g., a fish) and a colored dot
(e.g., a blue dot). Next, the animal and colored dot disappear leaving only the
drawing of the empty house, at which point children are asked to recall which
animal was in the house (or, in another condition, are asked to recall which color
was in this house). Successful completion of this task requires children to hold both
pieces of information (i.e., the type of animal and the color of the dot) in memory,
but to bring only one of these pieces of information to mind. Inhibition involves
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one’s ability to inhibit a dominant response in favor of a sub-dominant response
(Miyake et al., 2000). A common task for assessing this in children is the
Day-Night task (Gerstadt, Hong, & Diamond, 1994) in which children are
instructed to say “day” when shown a picture of a moon and to say “night” when
shown a picture of a sun. Successful completion of this task involves the ability to
overcome the dominant impulse to answer congruently with the picture scene.

An extensive neuropsychological literature has established that executive func-
tions are supported by the prefrontal cortex (PFC) of the brain (see Fuster, 2015).
The developmental course of the PFC is somewhat distinct from other areas of the
human brain in that it experiences an enormous amount of synaptic growth and
development in the first years of life but does not reach maturity until much later in
young adulthood (Huttenlocher, 2002). Consistent with this, children show rapid
improvements in executive function abilities throughout the toddler, preschool, and
early childhood years (Diamond, 2006) and continue showing improvement (albeit
at a slower rate) throughout adolescence and young adulthood (De Luca &
Leventer, 2008; Zelazo, Craik, & Booth, 2004). The prolonged developmental
course of the PFC also makes this brain area especially amenable to environmental
influence, that is, to experiential input.

The PFC has long been considered the cognitive control center of the brain—the
part of the brain that exerts “top-down” control over our behavior and mind, helping
us to organize our thoughts and actions in ways that are volitional, intentional, and
goal-directed. Importantly, however, PFC activity is modulated by neurochemicals
produced in the brainstem and the limbic system—structures and neural systems
both phylogenetically and ontogenetically older than the PFC. These neural systems
and their chemical mediators (e.g., glucocorticoids and catecholamines) serve
critical bodily functions including visceral and metabolic regulation, sympathetic
nervous activity, and attentional processes, and are key players in the body’s stress
response to perceived environmental threat. As a product of this integrated system,
executive functions are organized in a bi-directional manner by both “top–down”
(intentional/reflective) and “bottom-up” (automatic/reactive) processes that are
ultimately shaped by acute and chronic experiences (Blair & Ursache, 2011).
Glucocorticoids (i.e., cortisol in humans) and catecholamines (i.e., norepinephrine
and dopamine) exert influence on the PFC in an inverted-U shaped function. For
example, it has been shown that executive functions are optimized and that synaptic
potentiation in the PFC is at its highest when glucocorticoids and catecholamines
are circulating at moderate levels—both under- and over-activation of adrenergic,
dopaminergic, and endocrine pathways in the contexts of sleepiness and acute
stress, respectively, has been associated with decrements in executive functioning
and decreased cell communication in the PFC (Arnsten, 2009; de Kloet, Oitzl, &
Joëls, 1999; Lupien, Maheu, Tu, Fiocco, & Schramek, 2007). Chronic exposure to
adversity in early life (i.e., early experiences that engender high amounts of stress)
has been associated with long-term alterations to these neural and physiological
systems, and this has consequences for executive function development in children.
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Poverty and Executive Function Development

Children living in poverty often endure an enormous amount of stress as a result of
the psychosocial and physical environments in which they grow up. Children from
poor families are more likely than children from non-poor families to be exposed to
violence both in and out of their homes and are more likely to be exposed to
pollutants and toxins, and the neighborhoods that their families reside in are often
substandard (Evans, 2004). Eviction is a frequently occurring stress exposure
associated with poverty leading to increased material hardship, job loss, home-
lessness, psychological distress, and increased and prolonged poverty and resi-
dential instability. Rates of eviction in high-poverty neighborhoods in major
metropolitan areas are extremely high, disproportionately affecting women and
children (Desmond, 2012). Especially, relevant to the current volume, children from
poor families, as a consequence of the aforementioned stressors, also tend to have
interactions with parents that are less warm and supportive, experience high
amounts of household chaos and instability in caregivers, and their home learning
environments tend to be poorer in terms of the psychosocial and material resources
they have available to them for learning and success in school (Bradley & Corwyn,
2002; Bradley, Corwyn, McAdoo, & Coll, 2001; Brooks-Gunn, Duncan, & Aber,
1997; Duncan & Brooks-Gunn, 2000; Evans, 2004; Foster & Brooks-Gunn, 2009).
A number of studies have indicated that the neural systems supporting executive
functions are among the most negatively affected by the stress of poverty (Noble
et al., 2015; Noble, McCandliss, & Farah, 2007). Consistent with these effects,
differences in executive functioning have been observed across the socioeconomic
spectrum. Associations between socioeconomic status (SES) and executive func-
tions have been explored in a number of studies with preschool-aged children (e.g.,
Blair et al., 2011b; Carlson, Mandell, & Wiliams, 2004; Hughes & Ensor, 2005,
2009; Rhoades, Greenberg, Lanza, & Blair, 2011), after the transition to school
(e.g., Engel, Santos, & Gathercole, 2008; Hughes, Ensor, Wilson, & Graham, 2009;
Mezzacappa, 2004; Noble et al., 2007; Noble, Norman, & Farah, 2005), and during
later childhood (e.g., Ardila, Rosselli, Matute, & Guajardo, 2005; Evans, 2003;
Evans & English, 2002; Evans, Gonnella, Marcynyszyn, Gentile, & Salpekar, 2005;
Farah et al., 2006; Hackman, Gallop, Evans, & Farah, 2015; Sarsour et al., 2011).
Together, these studies suggest that children from lower SES families show reduced
executive function abilities relative to children from higher-SES families, on
average (but see Engel et al., 2008 for an exception).

In terms of executive function development or change across childhood, several
recent longitudinal studies have assessed the extent to which SES is associated with
children’s rate of executive function growth. Studies suggest that while children
from lower SES families perform worse on measures of executive function than
their higher-SES counterparts, findings relating SES to children’s rate of executive
function growth are mixed. Whereas some prior studies have found preliminary
evidence that static measures of SES did not predict change in executive functions
over time (Hackman et al., 2014, 2015; Hughes et al., 2009), changes in the
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socioeconomic circumstances of families across time have been associated with
children’s rate of growth in executive functions across childhood. Specifically,
reductions in family income across the elementary school years have been asso-
ciated with reduced growth in executive functions across that time (Hackman et al.,
2015). In the context of deep poverty, it may be the instability associated with
high-income volatility that is most damaging to executive function development
during childhood. In a large population-based sample of children and families in
predominantly low-income and rural communities, other factors including the
amount of time per week that children spend out of highly chaotic homes have been
positively associated with executive function abilities (Berry et al., 2016) and Kuhn,
Willoughby, Vernon-Feagans, Blair, and The Family Life Project Key Investigator
(2016) found that children’s rate of vocabulary growth was associated with child
executive function at age 3 years and with the trajectory of executive function from
age 3 to age 5.

There are multiple potential explanations for the robust association between SES
and children’s executive function development. Evidence is mounting to suggest
that poverty and early life adversity have long-term effects on the physiological
stress response systems that regulate prefrontal activity and executive functions.
One such physiological system associated with environmental stress is the
hypothalamic pituitary adrenal (HPA) axis. In response to a perceived environ-
mental threat, for instance, the HPA axis releases the glucocorticoid hormone
cortisol into the bloodstream where it mobilizes energy stores to prepare the body
for action. In the brain, high levels of glucocorticoids signal the need to be reactive
rather than reflective—as it may be more advantageous in a moment of acute stress
to direct one’s energy toward quick attentional processes and visceral functions
rather than toward slower and more reflective or planful processes. The prolonged
release of glucocorticoids under conditions of chronic stress, however, can have
toxic effects on the brain and body—a state known as allostatic load (McEwen,
2000), in which individuals show under- or over-arousal and general dysregulation
of this stress regulation system. Growing up in poverty has been linked with
alterations in the functioning of the HPA axis that are consistent with the notion of
allostatic load. Studies have shown, for instance, that low-SES children evidence
higher baseline levels of cortisol (Evans & English, 2002; Lupien, King, Meaney,
& McEwen, 2000, 2001) as well as more dysregulated daily rhythms of HPA axis
activity than higher-SES children (Wolf, Nicholls, & Chen, 2008). Other studies
have found evidence for patterns of under-activation of the HPA axis associated
with the context of poverty (Badanes, Watamura, & Hankin, 2011; Chen &
Paterson, 2006; Kliewer, Reid-Quiñones, Shields, & Foutz, 2008; Kraft & Luecken,
2009). These discrepant findings reflect the fact that poverty and poverty-related
stress are not one-dimensional. It may be that under-activation of the HPA axis is
associated with exposure to severe forms of early life adversity including child
abuse, neglect, and maltreatment (Gunnar & Donzella, 2002). In fact, children
raised in low-SES families are at a higher risk for experiencing these severe forms
of adversity and whether the HPA axis evidences under- or over-activation as a
function of early life adversity likely has to do with the particular form, chronicity,
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and severity of the stress exposure (Badanes, Watamura, & Hankin, 2011; Gunnar
& Donzella, 2002). Moreover, the timing of stress exposure in a child’s life
(whether stress occurs prenatally, post-natally, or later in childhood) may also play
a role in the extent of influence that glucocorticoids including cortisol have on
prefrontal cortex and self-regulation development (Neuenschwander & Oberlander,
Chap. 6).

Children in poverty tend to be exposed to more daily stressors than their
middle-income counterparts, and because of this, measuring the multiple risks that
children are exposed to may be a better predictor of their physiological and neu-
rocognitive functioning than their poverty status alone (Evans & English, 2002;
Sameroff & Fiese, 2000). Indeed, the number of psychosocial and physical envi-
ronmental risks that a child is exposed to (i.e., exposure to crowded households,
noise, violence, family turmoil, and separation from family) has been shown to be
positively associated with measures of children’s allostatic load—increased levels
of circulating glucocorticoids and catecholamines in their bodies (Evans, 2003).
Furthermore, Evans and colleagues (2003; Evans and English 2002) have shown
that the number of poverty-related psychosocial and physical risk factors that
children face in their environments is associated with children’s ability to delay
gratification at age nine. Thus, it may not be exposure to income poverty, per se,
that is damaging to children’s emerging self-regulation, but rather, children’s
overexposure to extreme or to “toxic” stressors in the context of poverty that is
damaging (Evans, 2004; Felitti et al., 1998; Repetti, Taylor, & Seeman, 2002;
Shonkoff, Boyce, & McEwen, 2009).

Models of chronicity of income poverty exposure (Duncan & Brooks-Gunn,
1997, 2000; McLoyd, 1990) are also helpful in clarifying the relation between
poverty and executive function and self-regulation development in children. For
instance, chronicity of poverty exposure before the age of four (defined as the
number of years since birth that a child has lived in a home that was at or below the
United States poverty line) has been negatively associated with executive function
at four years of age (Raver, Blair, Willoughby, & The Family Life Project Key
Investigators, 2013). In their analysis, Raver et al. (2013) showed that children’s
executive functions at age four were decreased by a tenth of a standard deviation
with each additional year of life lived at or below the U.S. poverty line. Similarly,
Evans and colleagues have shown that the proportion of time lived below the U.S.
poverty line during childhood is negatively associated with working memory
(Evans & Schamberg, 2009) and positively associated with measures of allostatic
load (Evans & Kim, 2012) at age seventeen. Thus, evidence is converging to show
that living in poverty for longer periods confers more risk to emerging executive
functions in children and that this relation is likely mediated, in part, by the effects
of poverty-related stress exposure on the physiological systems that modulate
executive functions.

Poverty exposure has also been associated with structural and functional char-
acteristics of the brain that support and regulate executive functions. In terms of
brain structure, low SES has been shown to be associated with cortical thinning of
regions of the frontal lobes including the anterior cingulate cortex (ACC; Lawson,
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Duda, Avants, Wu, & Farah, 2013), an area of the medial prefrontal cortex involved
in error detection and monitoring (Luu & Tucker, 2004). Cortical thinning reflects
the relative thickness of gray matter in regions of the cerebral cortex and has been
associated with cognitive ability and aging processes. In addition to objective
measures of SES (e.g., family income and parental education), Gianaros et al.
(2007) showed that a person’s subjective perception of their own SES relative to
others was associated with the volume of the ACC. That is, individuals who per-
ceived themselves as being of a lower social status relative to others in the USA
evidenced reduced gray matter volume in the ACC. Low SES in childhood has also
been associated with structural brain architecture of the amygdala and hippocampus
in adolescence (Luby et al., 2013; Noble, Houston, Kan, & Sowell, 2012), which
has implications for children’s neurocognitive development given that the amygdala
and hippocampus are key players in the limbic system of the brain—a primary
“bottom-up” influence on executive functions.

In terms of brain function, Kim et al. (2013) used functional magnetic resonance
imaging (fMRI) to show that poverty exposure in childhood was associated
prospectively with reduced prefrontal and increased amygdala activity during an
effortful regulation task at age 24 years. Furthermore, exposure to cumulative stress
during childhood and adolescence mediated this relation. Increased amygdala
activity in young adulthood would suggest a developmental process in which
self-regulatory structures and circuits of the brain are being shaped over time to a
more reactive as opposed to reflective phenotype. Others have used methodologies
including diffusion tensor imaging and shown that educational attainment is asso-
ciated with increased white matter integrity in adolescence, which, in turn, mediated
the relation between educational attainment and cognitive control abilities (Noble,
Korgaonkar, Grieve, & Brickman, 2013). Taken together, evidence is mounting to
suggest that poverty-related stress influences the structural and functional devel-
opment of neural systems involved in error detection and active goal maintenance,
memory, threat detection, and general information processing. Consistent with a
bi-directional psychobiological model of executive function development, the
effects of chronic stress on lower-order or “bottom-up” neural systems undermine
the positive development of higher-order reflective cognitions including executive
functions.

At this point, it is well established that poverty and low-resource environments
are associated with decrements in children’s executive functions and cognitive
control abilities. That these effects are detectable at both neurophysiological and
behavioral levels during early childhood and also prospectively at later ages sup-
ports the idea that early life experiences have long-term consequences for
self-regulation across the lifespan. What are the critical ingredients of the early life
experience that are responsible for this? Parents and other caregivers are the pri-
mary socializing agents of young children—and the caregiving environment in
general constitutes the child’s most proximal environment. As such, one leading
hypothesis is that the proximal caregiving environment mediates the effects of more
distal contexts on children’s self-regulation development. In the context of poverty,
for instance, parents and their behaviors are hypothesized to be critical mediators of

188 E.D. Finegood and C. Blair



the relation between adverse environmental conditions and child outcomes. Such a
model has considerable theoretical and empirical support (Blair & Raver, 2012;
Bradley & Corwyn, 2002; Conger & Donnellan, 2007; Duncan & Brooks-Gunn,
1997; McLoyd, 1998; Repetti, Taylor, & Seeman, 2002; Sastry, 2015; Wadsworth
& Ahlkvist, 2015; see also Crnic & Ross, Chap. 11). The idea that poverty-related
stress could affect child development through intermediary effects on the caregiving
environments of children, including caregiver language (Kuhn et al., 2016), is
important because it suggests the power of families and other forms of care to buffer
or exacerbate the negative effects of poverty on children’s executive function
development.

Quality of Early Caregiving and Executive Functions

The most striking empirical examples of the importance of families and early
rearing environments in self-regulation development come from circumstances in
which children are raised in the absence of stable parental caregivers. Studies of
institutionalized Romanian orphans have been especially informative in this respect
(Carlson & Earls, 1997; Gunnar & Donzella, 2002; Nelson, Bos, Gunnar, &
Sonuga-Barke, 2011; Zeanah et al., 2003). Children reared in these settings expe-
rience higher amounts of neglect and maternal deprivation (Zeanah et al., 2003),
which has effects on the development of children’s stress physiology (Carlson &
Earls, 1997; for a comprehensive review, see Gunnar & Donzella, 2002). In a large
randomized control trial of Romanian orphans (Zeanah et al., 2003), it was shown
that institutionalized children displayed blunted HPA axis reactivity and regulation
to psychosocial stress compared to children randomly assigned to foster care and to
children who were raised at home (McLaughlin et al., 2015). Critically, however,
the authors showed that the positive effects of foster care on HPA axis reactivity and
regulation were only present for those children who were randomly assigned to
foster care before they turned 2 years old. That is, placement into foster care was
only effective in mitigating the blunting effects of institutionalization on HPA axis
reactivity and regulation if it occurred very early in a child’s life. The experimental
nature of this study design (i.e., institutionalized orphans were randomly assigned
to either foster care placement or to remain in institutionalized care as usual) helps
researchers draw inferences regarding the true effect of the caregiving environment
on self-regulatory systems in contexts of adversity. This type of study design is a
notable strength given that nearly all other human work in this area of study is
correlational and therefore suffers from some form of selection bias (i.e., in the case
of non-random assignment of orphans into foster care, for instance, those orphans
placed into foster care may be different in some ways than those not placed into
foster care).

Experimental work conducted with non-human animals has also been particu-
larly beneficial in this respect. That early rearing experiences influence the biobe-
havioral development of offspring has long been shown in non-human animal
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research. The importance of the primary attachment figure, the mother, for the
development of well-regulated psychophysiological development is particularly
evident in non-human primate studies of maternal deprivation (for review see
Stevens, Leckman, Coplan, & Suomi, 2009; Suomi, 1997). As well, experiments
with non-human primates that induced environmental stress by creating situations
in which access to food was unpredictable caused significant amounts of stress in
parents, which not only disrupted parent-infant interactions, but also had negative
consequences for long-term psychophysiological and self-regulatory development
of offspring (Coplan et al., 1996; Stevens et al., 2009). Research with rodents has
also shown that individual variation in prototypical maternal behaviors (i.e., licking
and grooming of pups as well as arched-back nursing) is a primary cause of stress
physiological development in rodent offspring and that the effects of the caregiving
environment on development persist into adulthood (Meaney, 2001). In a series of
cross-fostering experiments, Meaney and colleagues showed that offspring who
were reared by mothers expressing high amounts of maternal care displayed more
well-regulated behavioral and more efficient physiological stress responses as adults
than offspring who were reared by mothers who expressed low amounts of care
(Caldji et al., 1998; Francis, Diorio, Liu, & Meaney, 1999; Liu et al., 1997). Recent
work has shown that these effects of the early caregiving environment on biobe-
havioral development are mediated by an organism’s epigenome, that part of the
genome responsible for gene expression or the dynamic turning “on” and “off” of
genes that allows an organism to be highly adaptable to their specific environmental
conditions (Provençal et al., 2012; Weaver et al., 2004).

Human studies of more normative early rearing environments have also been
informative for exploring the extent to which social environments shape the
physiological systems associated with executive functions in children. In the Family
Life Project (FLP), a prospective longitudinal sample of children and families in
predominantly low-income and rural communities in the USA, instability in the
number of caregivers in the home—specifically, more adult exists from the home—
was associated with higher resting cortisol levels in children as early as 15 months
of age, and this association persisted (and grew in magnitude) over the child’s first
four years (Blair et al., 2011a). This effect was present even when controlling for
ethnicity, SES, parental perceptions of material hardship, and an observed behav-
ioral measure of maternal sensitivity—itself a variable that was uniquely associated
with resting levels of cortisol. In another analysis from the FLP, infants and toddlers
of mothers who displayed high levels of engagement with their children during
parent–child interactions showed more efficient HPA axis regulation in response to
an emotion induction procedure than did infants and toddlers of mothers who
displayed less engagement with their children (Blair et al., 2008). In terms of
relations between SES, parenting, stress physiology, and early executive function
development in children, analyses of this sample have also provided evidence that
both maternal sensitivity and children’s resting levels of cortisol mediate the rela-
tion between family SES and children’s executive functions at age three (Blair
et al., 2011b). Together, the human and animal work provide evidence that early
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exposure to chronic stress in the caregiving environment shapes the regulation of
stress physiology associated with executive function development.

Consistent with theory regarding the development of self-regulation more gen-
erally (Kopp, 1982), children’s very early control abilities begin by being primarily
externally regulated through the actions of parents and other caregivers. As
development progresses, experiential input becomes internalized and emotional,
attentional, and also executive processes mature and become increasingly self-
regulated. It has been shown that parental scaffolding, or the process by which
parents actively support and organize the problem solving of their children (Wood,
Bruner, & Ross, 1976), is associated with children’s executive function concur-
rently at two years of age (Bibok, Carpendale, & Müller, 2009) and longitudinally
at four years of age (Hughes & Ensor, 2009). One mechanism through which
parental scaffolding may have effects on higher-order cognitions including execu-
tive functioning is through children’s verbal competencies. Indeed, studies have
shown that parental scaffolding at two years of age had positive effects on children’s
executive function at age four via positive effects on children’s verbal ability
(Hammond, Müller, Carpendale, Bibok, & Liebermann-Finestone, 2012).
Similarly, Landry, Miller-Loncar, Smith and Swank (2002) have shown that verbal
scaffolding in parents of 3-year olds was positively associated with children’s
executive function at six years of age. Again, as implied in the analysis of Kuhn
et al. (2016) described previously, this effect was mediated by gains in children’s
language and nonverbal skills, which were supported by parents’ use of scaffolding.
Thus, parental verbal scaffolding during problem solving may increase children’s
capacity for language, which, in turn, may serve to organize their later self-directed
problem-solving abilities and executive functions.

In addition to scaffolding, maternal sensitivity (i.e., a concept describing the
extent to which a mother is able to interpret meaning and respond appropriately and
contingently to her child’s cues; Ainsworth, Blehar, Waters, & Wall, 1978) has
been associated with children’s executive function measured at 18, 26, and
36 months of age (Bernier, Carlson, Deschênes, & Matte-Gagné, 2012; Bernier,
Carlson, & Whipple, 2010). Longitudinally, maternal sensitivity assessed at one
year of age has been associated with children’s executive function two years later
(Rochette & Bernier, 2014). Using Family Life Project data, Blair et al. (2011b)
found that observed measures of both maternal negativity (intrusiveness and neg-
ative regard for child) and maternal sensitivity in the child’s first two years made
unique contributions to children’s executive function at three years of age.
Furthermore, each domain of observed parenting behavior statistically mediated the
association between parent education and children’s executive function, suggesting
that the proximal caregiving environment of children acted as an intermediary in the
broader relation between families’ SES and children’s executive function at age
three. With respect to educational outcomes in children, it has been shown that
maternal sensitivity observed across the first three years of life was associated with
preschoolers’ delay of gratification abilities, which in turn, partially mediated the
relation between maternal sensitivity and school readiness (Razza & Raymond,
2013). Together, these studies provide evidence that the caregiving environment of
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children is especially important for supporting early self-regulation and success in
school.

Research has also begun to address questions regarding the relation between the
caregiving environment and growth or change in executive functions across
childhood. In a novel approach to modeling change in parenting behaviors and
growth in executive functioning from three to five years of age, Blair, Raver, and
Berry (2014) employed a cross-lagged latent change score model to explore the
potential for bi-directional effects between caregiving and change (i.e., growth) in
child executive function across childhood. This analysis showed that higher
maternal sensitivity observed at three years of age predicted increased growth in
child executive functions from three to five years of age. Furthermore, the authors
showed that higher child executive function at three years of age predicted less
decline in observed maternal sensitivity from three to five years of child age. This is
consistent with a transactional model of early regulation (Sameroff & Fiese, 2000)
where both parent and child characteristics are observed to contribute meaningfully
to each other’s development in a process of co-regulation. Here, it is notable that
previously cited studies (Hackman et al., 2014, 2015; Hughes et al., 2009) found no
relations between family SES and children’s executive function growth across early
childhood, which suggests a unique contribution of the early caregiving environ-
ment, as opposed to more distal family socioeconomic factors, in predicting lon-
gitudinal change and growth in executive functions across childhood.

Parenting and Child Development in Context

Parenting behaviors and caregiving environments are embedded within families and
socioeconomic contexts, and the early caregiving environment may be one mech-
anism through which the broader context of poverty confers risk to children’s
emerging executive functions. Parents living in poverty experience higher amounts
of psychological distress, depression, more marital discord and increased risk of
intimate partner violence, and more negative life events compared to non-poor
parents (McLoyd, 1990). These factors can increase parenting stress and reduce
parents’ capacity for warm and sensitive caregiving with their children—rendering
their interactions with children harsher than those observed in families experiencing
far less daily stress (Cassells & Evans, Chap. 2; Duncan & Brooks-Gunn, 2000).
These realities have the potential to disrupt family functioning and to negatively
affect children’s development (Conger & Conger, 2002; Conger & Donnellan,
2007; Conger & Elder, 1994). Poverty also limits the extent to which parents are
able to invest in the social capital of their children (i.e., to provide a rich home
learning environment by buying books or cognitively stimulating toys, paying for
tutoring, and visiting museums; Becker & Tomes, 1994; Conger & Donnellan,
2007; Haveman & Wolfe, 1994). In the context of deep poverty, parents’ invest-
ments are often necessarily directed more toward survival goals (Conger &
Donnellan, 2007). Such conditions can undermine the development of executive

192 E.D. Finegood and C. Blair



functions. For instance, having fewer learning resources in the home has been
shown to be associated with slower growth in inhibitory control and cognitive
flexibility during the preschool years (Clark et al., 2013) and both the home
learning environment and parental responsiveness have been shown to mediate
relations between family SES and inhibitory control and working memory at nine
years of age (Sarsour et al., 2011). One recent study showed that aspects of the
home learning environment mediated the effects of family SES on children’s
executive function and planning ability (i.e., a skill highly associated with executive
function) and that maternal sensitivity mediated the relation between family SES
and children’s planning ability (Hackman et al., 2015). Findings from these studies
suggest that the home caregiving environment—characterized by both the provision
of learning materials/experiences as well as the parenting behaviors that a child is
exposed to—may be seen as both a consequence of parent stress processes in the
context of poverty as well as an antecedent of neurocognitive outcomes in children
including executive functions.

It is important to acknowledge that family processes and the proximal caregiving
environment are embedded within larger socioecological contexts that influence
stress processes in parents. For instance, the communities and neighborhoods that
poor families reside in tend to be inferior to those of wealthier families in terms of
infrastructure and services and disadvantaged neighborhoods often have higher
instances of violence than do more advantaged neighborhoods (Brooks-Gunn,
Duncan, & Aber, 1997; Duncan & Brooks-Gunn, 2000; Evans, 2004; Foster &
Brooks-Gunn, 2009), and there is evidence that residential segregation by family
income is increasing (Bischoff & Reardon, 2014). How does neighborhood stress
permeate the family unit? Parents’ perceptions of high neighborhood stress, that is,
of poor services available in their community, of high unemployment and drug use,
of low social cohesion, and of economic disadvantage, have been associated with
increased psychological distress in parents as well as with negative interactions with
adolescents (Gutman, McLoyd, & Tokoyawa, 2005). Mothers’ perceptions of
neighborhood danger are also associated with less maternal warmth toward ado-
lescent children (Gonzales et al., 2011), and a study using public crime report data
showed that residential proximity to recent homicides in Chicago communities was
associated with higher distress in parents—a potential mechanism through which
community violence may be transmitted indirectly to children (Sharkey,
Tirado-Strayer, Papachristos, & Raver, 2012).

There are also recent findings suggesting that the neighborhood context may be
associated with the development of stress response physiology at the individual
level. For instance, high neighborhood stress measured both objectively (e.g., using
U.S. Census data) and subjectively (e.g., perceptions of neighborhood disorder and
safety) have been associated with flatter diurnal HPA activity in adults—indicating
dysregulation of stress systems involved in self-regulation within neighborhood
contexts of high stress (Karb, Elliott, Dowd, & Morenoff, 2012). Concentrated
neighborhood disadvantage has also been associated with heightened resting cor-
tisol levels (Rudolph et al., 2014) and with increased HPA reactivity to psy-
chosocial stress in adolescents (Hackman, Betancourt, Brodsky, Hurt, & Farah,
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2012). Others have found lower neighborhood SES to be associated with lower
cortisol levels in children (Dulin-Keita, Casazza, Fernandez, Goran, & Gower,
2012) and adolescents (Chen & Paterson, 2006). One study found no association
between neighborhood SES and HPA activity (Kapuku, Treiber, & Davis, 2002).
These studies provide preliminary evidence that the broader neighborhood context
may be associated with developing stress physiology over and above the proximal
family-level environment. The small number of studies and the inconsistencies in
the findings (i.e., neighborhood-level stress and disadvantage have been associated
with both over- and under-activation of HPA axis), however, suggests that the exact
relation between the neighborhood context and this stress response system is not yet
fully understood and suggests an area for future research. Discrepant findings are
likely due to inconsistencies in the measurement of neighborhood-level stress and
disadvantage across studies, differences in the extent of stress that children face in
their home environments and if and how the home environment is measured across
studies, differences in the developmental ages of participants in previous studies,
and differences in the exact measure of HPA activity across studies. Clarifying
these terms will aid in understanding the true relation, if any, between the neigh-
borhood context and the development of this stress response system. In terms of
relations between neighborhood characteristics and children’s executive function
development, one recent study found no relation between concentrated neighbor-
hood disadvantage and children’s working memory at age ten, nor between con-
centrated neighborhood disadvantage and children’s growth in working memory
through age fourteen, controlling for family socioeconomic status (Hackman et al.,
2014).

Families living in poor neighborhoods are also exposed to more violence than
those living in non-poor neighborhoods (Brooks-Gunn et al., 1997). Results from a
recent study suggest that aspects of preschoolers’ self-regulation may be compro-
mised when exposed to local violence in their community. Specifically, Sharkey,
Tirado-Strayer, Papachristos, and Raver (2012) matched data on preschoolers’
self-regulation with Chicago Police homicide records and found that children who
were recently exposed to community violence (operationalized as residing within
2500 feet of a homicide that occurred within seven days of testing) displayed worse
impulse control and attention and scored worse on pre-academic skills measures
including early vocabulary and math than children who were not recently exposed
to violence. There were no significant effects of exposure to community violence on
executive function or effortful control. These effects may have consequences for
children’s success in school. As evidence of this, in a study of a different sample,
Sharkey (2010) found that living in the proximity of a homicide taking place within
seven days prior to testing was associated with lower reading and vocabulary scores
in African–American students. Although the very limited number of studies that
have assessed relations between the neighborhood context and children’s executive
functions have found no evidence of such a relation, findings from these studies do
suggest that aspects of the neighborhood context may be associated with more
“bottom-up” aspects of self-regulation in children including their stress response
physiology and attentional processes.
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In addition to the effects of environmental stress on family processes and
self-regulatory outcomes in children, poverty-related stress may also be associated
with the neurophysiological and cognitive regulation of parents themselves (Barrett
& Fleming, 2011; see also Mileva-Seitz & Fleming, Chap. 10). Consistent with
findings indicating the early and long-lasting social regulation of the developing
HPA axis, research has shown that adult mothers who reported having experienced
early life adversity show heightened and dysregulated patterns of diurnal HPA axis
activity compared to mothers who reported no early life adversity (Gonzalez,
Jenkins, Steiner, & Fleming, 2009). The relation between stress exposure and
parents’ HPA axis regulation is important given that regulation of the maternal
HPA axis has been associated with variation in maternal caregiving behaviors in
humans. For instance, increased cortisol levels in mothers have been associated
with more fatigue and negative mood (Krpan, Coombs, Zinga, Steiner, & Fleming,
2005) and with less observed maternal sensitivity and more intrusive behaviors in
the first six months of the postpartum period (Mills-Koonce et al., 2009; Thompson
& Trevathan, 2008). Higher maternal cortisol levels have also been associated with
lower levels of maternal sensitivity observed across the first two postpartum years
(Finegood et al., 2016). Using functional magnetic resonance imaging (fMRI) to
assess regional brain activity associated with aspects of the parent experience, new
research has shown that mothers’ neural response to baby-cry stimuli in key reg-
ulatory areas of the brain are correlated with measures of observed maternal sen-
sitivity (Kim et al., 2011; Musser, Kaiser-Laurent, & Ablow, 2012; Swain, 2011),
suggesting that parenting behaviors are organized by psychobiological processes
operating at multiple levels. Retrospective reports of the quality of parental care that
one received during childhood have also been shown to predict adult mothers’ grey
matter density in several key self-regulatory regions of the brain and, as well, are
predictive of mothers’ functional neural responses to baby cries (Kim et al., 2009),
suggesting a potential neural mechanism through which early experiences with
caregivers shape the development of the parental brain and indirectly affect par-
enting behaviors and child outcomes—a potential means through which stress may
be transmitted across generations (see Mileva-Seitz & Fleming, Chap. 10).

Consistent with the observed effects of environmental stress on adult stress
physiology as well as on the structure and function of brain areas involved in
self-regulation, a number of recent studies have noted relations between maternal
executive function and maternal behaviors with children (Chico, Gonzalez, Ali,
Steiner, & Fleming, 2014; Cuevas et al., 2014; Deater-Deckard, Sewell, Petrill, &
Thompson, 2010; Deater-Deckard, Wang, Chen, & Bell, 2012). Indeed, one study
has shown that both maternal HPA axis activity and maternal executive function
fully mediate the relation between mothers’ exposure to early life adversity and
maternal sensitivity in adulthood (Gonzalez, Jenkins, Steiner, & Fleming, 2012).
The evidence suggests that parent stress associated with the strains of poverty and
early life adversity is associated with alterations to the neurophysiological systems
that underlie the parental brain, which supports parents’ own cognitive
self-regulation as well as the organization of their interactions with children.
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Conclusions and Future Directions

In this chapter, we have overviewed some of the neurobiological foundations of
executive functions and the developmental trajectory of these skills across the
childhood years. We outlined what is known regarding the relation between poverty
and executive function development in children and some of the specific neurobi-
ological mechanisms of this relation—specifically emphasizing research suggesting
that the caregiving environment is a primary mediator of the relation between the
socioeconomic conditions of families and children’s neurocognitive development. In
doing so, we considered several aspects of the caregiving environment that may be
affected by the context of poverty (e.g., parents’ behaviors with children, the home
learning environment, and parents’ own cognitive and biobehavioral regulation) that
are presumed to shape children’s neurocognitive growth.

The relation between stress exposure in early life and children’s executive function
development is moderate and robust across a large number of studies. The specific
mechanisms of this relation remain somewhat unclear, however, even after the large
amount of studies conducted on this topic. This is because almost all of the findings
from the human research discussed herein are derived from non-experimental cor-
relational studies, which suffer from selection bias, limiting the extent of inference
that may be drawn with respect to casual mechanisms. Descriptive correlational
studies preclude the ability to conclusively say, for instance, that poverty causes
changes in the caregiving environments of children, which, in turn, shape the tra-
jectories of children’s neurocognitive development. With this in mind, more
non-human experimental work is needed to understand the causal links between
low-resource environments, specific caregiving environments, and neurophysiolog-
ical and behavioral outcomes in offspring. Non-human animal models are extremely
useful from a causal inference perspective because they allow for the experimental
manipulation of environmental stress, for instance, which helps to clarify the role that
low-resources play in shaping parenting behaviors (Raineki, Moriceau, & Sullivan,
2010). Furthermore, experimental manipulation of the caregiving environment itself
in animal models, through either induction of environmental stress (Raineki et al.,
2010) or through cross-fostering procedures (Meaney, 2001) and the observation of
subsequent changes to neural, physiological, and behavioral outcomes in offspring
are necessary steps in estimating the true and potentially multifaceted role that the
caregiving environment plays in early self-regulation development of offspring.

Of course, non-human animal studies are limited in their translation to human
ecology and development. Particularly, when these studies are used to model
cognitive abilities such as executive functions. As such, it is important to note that
there have been a small number of randomized controlled trials conducted with
humans in low-income settings that have directly targeted the caregiving environ-
ment (e.g., by focusing on enhancing parents’ competencies and supporting parent–
child relationships) and shown positive effects in terms of boosting maternal
responsiveness and cognitive, socioemotional, and language development in infants
(Landry, Smith, & Swank, 2006; Landry, Smith, Swank, & Guttentag, 2008). Other
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parenting programs have been successful in reducing attention deficit hyperactivity
disorder symptoms in preschoolers at risk for conduct problems (Bor, Sanders, &
Markie-Dadds, 2002; Jones, Daley, Hutchings, Bywater, & Eames, 2007) and in
improving the functioning of neural systems involved in early attention processes in
children (Neville et al., 2013). Parenting interventions have also had positive effects
on HPA axis regulation in preschoolers at high risk of conduct problems (Brotman
et al., 2007) and enhanced foster care interventions have had positive effects on
HPA axis regulation in children in foster care (Dozier, Peloso, Lewis, Laurenceau,
& Levine, 2008; Fisher, Gunnar, Dozier, Bruce, & Pears, 2006; Fisher, Stoolmiller,
Gunnar, & Burraston, 2007). These studies are promising and provide necessary
experimental evidence for the role of the caregiving environment in shaping infants
and preschoolers’ early self-regulation. Experimental studies that test intervention
effects on direct assessments of children’s early executive functions as well as on
related aspects of stress physiology, neural functioning, and behavior are needed to
more firmly establish the causal mechanisms and the multifaceted nature of chil-
dren’s early self-regulation development in the context of adversity.

The field would also benefit from more studies that measure and model multiple
component stress processes in low-income parents. In particular, it would be
beneficial to test which forms of stress are most responsible for the relation between
poverty and parenting behaviors. Is it, for instance, parenting stress (i.e., stress
having to do with the parenting role in particular) that is most responsible for the
relation between the context of poverty and reductions in maternal sensitivity (see
Crnic & Ross, Chap. 11)? Is the relation more strongly accounted for by other stress
processes in these contexts (e.g., perceptions of material hardship, marital conflict,
violence exposure, or psychopathology)? What about aspects of parents’ cognitive
and neurophysiological regulation that have been shown to be associated not only
with stress exposure in early life but also with parenting behaviors? How do the
unique or interactive effects of multiple coordinated stress processes come to
organize parental executive functions and HPA axis activity, as well as the func-
tional and structural components of the parental brain? The answers to these
questions would benefit policy and early intervention immensely.

Given that children and families are embedded within sociocultural contexts,
future research that aims to understand the influence of context on family func-
tioning and child development would benefit from widening the concept of dis-
advantage to consider people’s individual subjective and/or relative experiences of
hardship rather than focusing on absolute levels of disadvantage (e.g., income and
education) alone. For instance, one recent study (Ursache, Noble, & Blair, 2015)
showed that both objective family SES and parents’ subjective perceptions of rel-
ative social status were uniquely associated with children’s executive functions
measured at age nine. Children who were from poorer families or whose parents
rated themselves as being of lower social status performed worse on executive
function tasks. Additionally, the authors noted a significant negative association
between parents’ perceptions of stress and their children’s cortisol levels, although
neither objective family SES nor parents’ subjective social status was associated
with children’s cortisol levels. Little is currently known about the mechanisms
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through which these effects on children’s executive function might occur, but it is
likely that perceptions of low status increase stress in parents which may influence
their interactions with their children. No studies to date have directly tested these
questions, although the field would benefit greatly from such approaches.
Additionally, given the interconnectedness of social class and race, perceptions of
discrimination may be another factor relevant to understanding stress processes in
parents and family functioning in the context of adversity. For instance, one recent
study found relations between mothers’ perceptions of daily racial discrimination
and their children’s birthweight (Earnshaw et al., 2013).

A similarly beneficial approach may be to examine macrocontextual factors—
aligned with a social epidemiological perspective on relations between social class
and health—as they relate to family functioning, proximal family stress processes
and to child self-regulation development in particular. Incorporating measures of
regional income inequality or of social stratification of families using U.S. Census
data, in addition to family-level measures of SES, may be particularly beneficial to
understanding the etiology of family stress processes in the context of adversity
given recent evidence suggesting that the link between SES and health is stronger in
geographic contexts characterized by higher income inequality (Wilkinson &
Pickett, 2006), that individual health is worse when relative income deprivation is
high (Kondo, Kawachi, Subramanian, Takeda, & Yamagata, 2008), and that psy-
chosocial comparative processes are associated with alterations to individual-level
stress systems that partially explain mortality and morbidity in human and
non-human primates (Sapolsky, 2005). It may be that proximal family stress pro-
cesses and children’s emerging self-regulation abilities evidence similar etiologic
and developmental patterns to those found for physical health outcomes, and/or that
family stress processes and children’s emerging self-regulation abilities are mech-
anisms of the association between SES and physical health.

Further examination of the specific mechanisms that explain the association
between the socioeconomic conditions of families and children’s emerging
self-regulation and executive functions is warranted. An abundance of descriptive,
correlational research and theory suggests that aspects of the caregiving environment
of children may be partially responsible for this association, but we note the need for
more experimental studies that not only test the malleability of parenting behaviors
and caregiving environments in the context of poverty, but also that test the extent to
which children’s early self-regulation including their executive functions and sup-
porting attentional and neurophysiological processes are amenable to family-based
intervention and concomitant changes to the caregiving environment.
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Chapter 9
Child Maltreatment: Consequences,
Mechanisms, and Implications
for Parenting

Brian T. Leitzke and Seth D. Pollak

The Center for Disease Control (CDC) defines child maltreatment as “any act or
series of acts of commission or omission by a parent or other caregiver that results
in harm, potential for harm, or threat of harm to a child” (Leeb, Paulozzi, Melanson,
Simon, & Arias, 2008). Acts of commission include physical, sexual, and psy-
chological or emotional abuse while acts of omission include failures to provide for
and supervise children such as neglect and exposure to violent environments.
Researchers who study the impact and outcomes of child maltreatment typically
discuss child maltreatment using these terms. Of note, issues such as “emotional
maltreatment” are difficult to measure, but likely co-occur with all other forms of
maltreatment, and children frequently experience more than one type of abuse
(Vachon, Krueger, Rogosch, & Cicchetti, 2015).

There is a lack of clarity over whether the subtypes of maltreatment differ in
severity or outcome. Early research on the effects of child maltreatment included
heterogeneous samples of maltreated children, including those who had experi-
enced neglect, sexual abuse, witnessing domestic violence, and a host of other
adverse conditions. Researchers reasoned that each of these circumstances likely
resulted in different kinds of effects on a variety of neurodevelopmental systems.
For example, the experience of severe threat exposure among physically abused
children could have different developmental sequelae as contrasted with the out-
comes that might result from the isolation and lack of care afforded to neglected
children. Indeed, research found that children who experienced primarily physical
abuse had patterns of emotion recognition that were quite distinct from those of
children who suffered primarily from caregiving neglect (Pollak, Cicchetti,
Hornung, & Reed, 2000). Children in the former group were more likely to develop
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hyper-vigilance to threat cues, whereas children in the latter group were more likely
to have difficulty differentiating various emotional signals. Yet, there are also ways
in which different kinds of early adversity appear to have similar developmental
effects. For example, research has found that children in other risk groups have
problems that appear more similar. As an example, neurocognitive delays tied to
behavioral problems have been observed among physically abused children, chil-
dren who experienced early neglect, children reared in institutionalized settings
(Hanson et al., 2013a; Pollak et al., 2010; Sheridan, Fox, & Zeanah, 2012), and
children raised in very-low-income families (Hanson et al., 2013b; see also Cassell
& Evans, Chap. 2, regarding poverty and parenting stress). Regardless of these
similarities and differences, it is clear that child maltreatment is associated with
numerous negative outcomes.

Lifetime Consequences of Child Maltreatment

Several large-scale studies have been conducted to determine the prevalence and
impact of child maltreatment. A retrospective study in the USA and a longitudinal
study in New Zealand are some of the largest attempts at clarifying the scope of
child maltreatment. The Adverse Childhood Experiences (ACE) study was a col-
laboration between the CDC and a large integrated healthcare consortium designed
to examine the associations between adverse childhood experiences (e.g., traumatic
events such as maltreatment) and later life outcomes (Felitti, Vincent, Anda, &
Robert, 1998). The largest of its kind, the ACE study demonstrated the role of early
environmental circumstances on health and behavior outcomes. Surveying over
17,000 people, Felitti et al. (1998) found over two-thirds of them reported at least
one incident of childhood trauma and the more traumatic experiences one had, the
greater their risk was for developing a host of problems. These problems included a
greater risk for heart, lung, and liver disease; several types of psychopathology;
unsafe sexual behaviors; suicide attempts; and a markedly lower health-related
quality of life (Felitti et al., 1998). The Dunedin Study in New Zealand found
similar results following nearly 1000 individuals longitudinally and assessing them
every 3–6 years from birth to most recently age 38 (Poulton, Moffitt, & Silva,
2015). This study revealed that those with a history of adverse childhood experi-
ences (e.g., physical and sexual abuse, poverty, loss of parent) were at greater risk
for PTSD (Koenen, Moffitt, Poulton, Martin, & Caspi, 2007), risky sexual
behaviors (Ramrakha, Bell, Paul, & Dickson, 2007), depression and high levels of
inflammation, and age-related disease (Danese et al., 2009).

In addition to these studies, other research has found child maltreatment to be
associated with higher rates of criminality, violence, incarceration (Fang & Corso,
2007; Thornberry, Henry, Ireland, & Smith, 2010), and abuse toward one’s own
children (Widom & Maxfield, 2001, see also Mileva-Seitz & Fleming, Chap. 10).
Further, new cases of child maltreatment are believed to rack up a total lifetime
economic burden of over $500 billion due to elevated rates of unemployment and a
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strain on the health care and prison systems (Fang, Brown, Florence, & Mercy,
2012). While the evidence is clear that child maltreatment leads to a host of neg-
ative consequences, it is not yet clear how these early experiences have such a
profound influence on our social, emotional, and psychological functioning.

Investigating the Mechanisms Behind the Impact of Child
Maltreatment on Development

As illustrated in the ACE and Dunedin studies, past research on the effects of child
abuse largely comprised correlational methods and behavioral observations. This
formative research played an important role, both in demonstrating the degree to
which maltreatment had a lasting impact on child development, but also in
beginning to map the wide range of domains affected by child abuse. More recent
emphases in developmental psychopathology now focus on elucidating the specific
developmental processes affected by child abuse and neglect that may lead to
maladaptive behavior. This newer approach mirrors significant changes in the way
many developmentalists now conceptualize psychopathology. For example,
cutting-edge researchers in the field of child maltreatment now tend to deemphasize
distinctions between what would have previously been construed as mental versus
physical disorders. There is also a renewed emphasis among researchers on the
interactions between persons and their environments. These types of develop-
mentally informed approaches have begun to permit tests of novel hypotheses about
the biological conduits across levels of analysis, such as bidirectional influences
between the biology of the individual and that individual’s social environment (see
also Finegood & Blair, Chap. 8).

Researchers in the field are now attempting to understand the associations
between brain–behavior relationships and how perturbations in these links lead to
maladaptive behaviors. Researchers continue to study issues such as dysregulation
of mood, but increasingly they construe their topics more broadly than diagnostic
categories such as “anxiety” or “depression.” This emphasis on broader processes,
such as emotion regulatory behaviors or emotion–cognition interactions, reflects a
major trend in the field to focus on maladaptive processes of change. One reason for
this change in emphasis is that it is now apparent that development is best char-
acterized by probabilistic pathways rather than by linear causality (this perspective
is also clearly evident in the other chapters in this volume). There has been no
evidence that early adversity leads ineluctably to any one form of pathology.
Rather, social and biological challenges initiate processes that may more likely lead
to pathology if that maladaptive pathway continues to be supported. In this regard,
developmental psychopathologists are attempting to frame questions differently. In
the past, researchers in the field may have posed questions such as “what psychi-
atric diagnoses are maltreated children likely to develop?” But current research
questions may be framed more about what is it about a child’s early experience that
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places the child on one developmental pathway versus another. We might ask:
“What constrains the individual’s ability to alter these pathways,” or “during which
developmental time periods or under which circumstances are opportunities for
change the greatest?”

Another recent trend has been for researchers to consider “biomarkers” associ-
ated with various forms of pathology. The use of biomarkers in psychopathology
research has been an attempt to reconcile the extant diagnostic taxonomies of
mental health problems with knowledge about underlying biological systems.
These biomarker approaches harness technological advances that allow scientists to
assay aspects of brain function, genetic and epigenetic markers, and neuropeptide
actions on physiology and social behavior (as a few examples). In many ways, these
biomarker approaches are beginning to bridge levels of analysis by linking, for
example, behavioral regulation with a specific biological substrate such as a hor-
monal marker. The laudable goal of such approaches is to highlight either key
pathogenic features or index responsiveness to treatment at levels of analysis that
are more proximal to neurological activity.

At present, however, no individual biomarker has yet emerged as a discrete,
causal entity that has been shown to account for a sufficient proportion of variance
in normative behavior or psychopathology. Nor has any single biomarker been
shown to be sensitive or specific to a behavioral disorder. In isolation, biomarkers
(whether of functional brain activities, hormonal assays, interpersonal behaviors,
and genetic markers—even detailed interpersonal observations or cognitive test
scores) are merely correlates of behavior problems. In contrast, certain develop-
mental approaches seek to understand the processes by which these components
have emerged and become integrated across biological, psychological, and social
contexts over the individual’s life course.

It has been well documented that child maltreatment predicts both unfavorable
mental health outcomes and poor responsiveness to mental health treatment (Nanni,
Uher, & Danese, 2014). Studies of the neuroscience of attention, executive func-
tioning, and emotion regulation serve to highlight connections between biological
systems of domains of behavioral development relevant to the problems experi-
enced by maltreated children. There is developmental evidence that an important
facet of risk for maltreated children involves altered neural processing of social
stimuli, which broadly impairs their regulatory processes. This research both
informs our understanding of the emergence of health problems in children and
adults and also sheds light on understanding principles of normative development.
In this manner, we increase understanding of how is it that children’s social
experiences subsequently shape their thoughts, feelings, biology, and behavior.
Importantly for this chapter, we believe that a child’s social experiences are intri-
cately involved with their parents, both in terms of direct relationships with parents
and also via the parent’s role as arbiter of other social experiences. This approach
has been applied to understanding both internalizing and externalizing types of
problem behaviors.

One study sought to understand potential mechanisms that might underlie the
association between parent’s interactions with their children and children’s
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behaviors and physiology (Shackman & Pollak, 2014). This study found that
physically abused children showed greater negative affect and aggression after
experiencing an acute, laboratory stressor. Further, these negative emotions were
associated with greater aggressive behavior toward children’s peers. This associa-
tion, however, was only present among children who exhibited greater attention to
angry faces. These findings demonstrate the impact of child maltreatment on
emotional attention that influences children’s regulation of emotion and aggression.
Another study that examined the relationship between child maltreatment and
children’s behavior found that children who had been abused tended to exhibit
aggressive behaviors (Bernard, Zwerling, & Dozier, 2015). However, this was only
true for children who showed little to no change in diurnal cortisol from when they
awoke to when they went to sleep. These findings suggest a relationship between
maltreatment and dysregulated distress reactivity that may have implications for the
development of emotion regulation. Along these lines, dysregulation in stress
reactivity was found to mediate the relationship between child maltreatment and the
later emergence of externalizing behaviors in a longitudinal study spanning from
middle to high school (Heleniak, Jenness, Vander Stoep, McCauley, &
McLaughlin, 2015). Such difficulties in emotion regulation place children at greater
risk for developing externalizing behavior disorders, have implications for chil-
dren’s social competence, and may negatively influence children’s relationships and
interactions with their parents.

Yet child maltreatment is not solely associated with any one kind of behavioral
problem. Besides externalizing disorders, some children who experienced early
maltreatment are at heightened risk for mood disorders. Though not all individuals
who experience maltreatment develop depression or anxiety, there are a few factors
that appear to be predictive of such outcomes. Recent longitudinal research ana-
lyzing mechanisms supporting the relationship between child maltreatment and
mood disorders found that children with a greater number of allegations of mal-
treatment or who are perceived as unpopular in school have a greater chance of
developing symptoms of depression and anxiety (Lauterbach & Armour, 2015).
Additionally, children whose parents engage in psychologically abusive behaviors
such as teasing, name-calling, and intentionally embarrassing also show increases in
depressive symptomatology (Paul & Eckenrode, 2015).

One clue about the ways in which the early experience of maltreatment may lead
to depression may also be found in observations of these children’s attention bias for
emotional cues (Pollak et al., 2000). A recent study reported that maltreated children
showed attentional biases to depression-relevant cues in certain conditions: first,
after they had experienced a sad emotional state, and second, if they tended to have
high levels of stable cognitive patterns of rumination (Romens & Pollak, 2011).
These cognitive patterns may identify which maltreated children are most likely to
exhibit biased attention for sad cues and be at heightened risk for depression. The
phenomenon of rumination—passively and repetitively dwelling on and questioning
negative feelings in response to distress—is a known risk factor for the development
of psychopathology, especially depression (Nolen-Hoeksema, Wisco, &
Lyubomirsky, 2008). Recent research in a community sample of 9–14-year-olds
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showed it was common for youth to focus on an interpersonal stressor for a brief
period of time after experiencing it—thus, some rumination appears to be normal
and even useful after an interpersonal challenge. Yet about 10% of the youth con-
tinued to ruminate for a long period of time after the stressor ended (Hilt & Pollak,
2013). Although most participants were able to disengage from their ruminative
thinking, those individuals who continued to ruminate showed attentional biases
away from positive stimuli (Hilt & Pollak, 2013). Thus, these children actively
avoided environmental cues that might have helped them regain a positive mood
state and recover from the stressful event. Similarly, rumination in adolescents is
associated with difficulty inhibiting negative information when switching from
processing of negative to positive information (Hilt, Leitzke, & Pollak, 2014). The
ruminative process is difficult to stop once it has begun. But relatively straightfor-
ward interventions, such as brief periods of distraction or mindfulness, appear to be
helpful in getting children out of ruminative states (Hilt & Pollak, 2012) and thus
may be useful components of interventions for maltreated children.

Also of concern for maltreated children are not just internalizing and external-
izing psychopathology, but also subclinical problems that decrease children’s
quality of life. These include issues such as emotion regulatory difficulties, prob-
lems with social competence, factors that interfere with optimal scholastic/school
performance, as well as components that affect physical health. A focus on these
broader issues reflects the increasingly broad view of the whole child, rather than
psychiatric diagnoses in particular. Indeed, children with healthy social information
processing abilities (e.g., interpreting social situations appropriately,
identifying/regulating emotions, and flexibly selecting/engaging in appropriate
social behaviors) tend to be more skilled in initiating and maintaining positive
relationships, rely on behaviors that are more pro-social, are more socially accepted
by peers, and have more satisfactory friendships (Burgess, Wojslawowicz, Rubin,
Rose-Krasnor, & Booth-LaForce, 2006; Fraser et al., 2005; Lemerise & Arsenio,
2000; Quiggle, Garber, & Panak, 1992).

An unintended effect of focusing on underlying biological and cognitive pro-
cesses versus discrete disorders has been a blurring of traditional disciplinary
boundaries. Methods and concepts from fields such as psychiatry, psychology, and
pediatrics have come into greater contact with those from internal medicine,
immunology, endocrinology, epidemiology/population health, and genetics. For
example, research on children’s responses to trauma and stress still includes issues
such as anxious and aggressive symptoms, but also now includes foci such as sleep,
physical growth and bone density, allergy/asthma, infectious disease, and cancer
vulnerability (Danese, 2014; Kiecolt-Glaser et al., 2011; Miller, Chen, & Parker,
2011; Shirtcliff, Coe, & Pollak, 2009; Shonkoff, Garner, & the Committee on
Psychosocial, Developmental, and Behavioral Pediatrics, 2012; Taylor, Way, &
Seeman, 2011). Several large cross-sectional studies have reported relations
between child maltreatment and adult health outcomes such as heart disease, cancer,
and chronic diseases of the lungs and liver (Gilbert et al., 2009). Today, mental
health problems are being understood and linked with indicators of physical health,
eroding the distinction between mental and physical ailments. Thus, how
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researchers approach issues pertaining to child maltreatment and developmental
sequelae will benefit from a greater focus on underlying processes and mechanisms
(e.g., perception, learning, and problem solving).

Child Maltreatment and Learning Processes

Learning theory provides an account of the emergence of behavior that helps
explain how individuals optimize their control of, or adjustment to, an environment.
To use learning successfully in complex social situations, individuals are con-
fronted with a difficult task: They must derive efficient representations of the
environment from sensory inputs and use these to generalize past experience to new
situations. Remarkably, humans and other animals seem to solve these types of
problems efficiently through a combination of reinforcement learning and hierar-
chical sensory processing systems (Schultz, Dayan, & Montague, 1997). Therefore,
it is possible that the social information processing difficulties that have been
observed in maltreated children could reflect developmental variations in basic
associative learning.

Associative learning is when one event or stimulus becomes linked to another
event or stimulus through an individual’s experience. Such processes can be
adaptive when they facilitate the child’s accurate prediction of future events on the
basis of relevant cues (Gottfried, O’Doherty, & Dolan, 2003; Wasserman & Miller,
1997). When learning proceeds adaptively, it facilitates useful behavioral responses
and coping strategies for children. As learning becomes more elaborated, children
are able to learn both simple associations and also relationships between stimuli,
enabling the formation of general rules or categories that can help guide them
through a variety of social experiences (Call, 2001). One component of associative
learning, reward processing, provides a useful window into understanding the
multiple levels of impact that child abuse and neglect can have on social
development.

Rodent studies provide a great deal of information about the neurobiology of
socio-emotional behavior. For example, experimental disruption of reward circuitry
in the brain prevents mice pups from emitting vocalizations when removed from
their mothers; such a disturbance interferes with brain reward systems and also
prevents mice from showing a preference for their own mothers (Moles, Kieffer, &
D’Amato, 2004). This association also works in the opposite direction: When
attachment to the parent is disrupted, other aspects of the animals’ reward systems
are also affected. Thus, animals with disrupted attachments to their parents also
have abnormal responses to novelty, altered appetitive conditioning, and unusually
high sensitivity to dopamine antagonists, and reactivity to other drug administra-
tions (for review, see Bakermans-Kranenburg & Van IJzendoorn, 2011; Matthews
& Robbins, 2003).

A rich body of evidence across a variety of methods and levels of analyses
indicates that aspects of associative learning can be compromised or promoted by
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environmental experiences. This evidence includes studies that manipulated the
rearing environments of monkeys (Capitanio, 1984; Mason & Capitanio, 1988;
Mason & Kenney, 1974). Seminal experiments by Papoušek and Papoušek found
that exposing infants to response contingent stimulation (as signaled by multicol-
ored lights) affected their learning and their emotional behavior (Papoušek &
Papoušek, 2008). Conversely, non-contingent stimulation impaired infant learning
(Bigelow & DeCoste, 2003; DeCasper & Carstens, 1981). All of these results
suggest that environmental experiences can powerfully shape these learning sys-
tems, which would have major implications for behavior.

There are many ways in which an abusive family environment might influence a
child’s associative learning processes. Past studies of physically abusive parents
have shown them to be some combination of impulsive, emotionally volatile,
inconsistent in their parenting, and less verbal in discussing/explaining emotional
states with their children (Bousha & Twentyman, 1984; Lyons-Ruth & Block,
1996; Oldershaw, Walters, & Hall, 1986; Rohrbeck & Twentyman, 1986;
Shackman et al., 2010; Shipman et al., 2007; Timmons & Margolin, 2014). In these
ways, children who have suffered from physical abuse are exposed to inconsistent
or poorly conveyed emotional signals in their environments.

The abusive adults who ought to be responsible for their children’s care tend to
convey non-normative emotional displays. Yet these social interactions with pri-
mary caregivers are the primary basis upon which these children begin to learn
about their social environment. All of these experiences may create a challenging
learning environment, making it especially difficult for a child to understand the
associations between their behavior and later outcomes. Also, such conditions
likely direct children to learn and base their behavior upon aberrant outcomes such
as physical violence, which are not typical of most parent–child relationships. This
highlights the importance of understanding the role of learning in children’s social
and emotional development. Understanding the mechanisms underlying learning
will help disentangle whether children from aberrant social environments exhibit
maladaptive learning processes or more global deficits in learning. Research
examining attention and the neural underpinnings of learning in abused children
may be particularly helpful in elucidating the relationship between children’s
environment and learning.

Child Maltreatment and the Development of Attentional
Systems Underlying Learning

Children who have been physically abused become adept at recognizing cues of
anger and hostility (Ardizzi et al., 2015; Briggs-Gowan et al., 2015; Cicchetti &
Curtis, 2005; Curtis & Cicchetti, 2011; da Silva Ferreira, Crippa, & de Lima
Osório, 2014; Gibb, McGeary, & Beevers, 2015; Pollak, Vardi, Putzer Bechner, &
Curtin, 2005; Shackman & Pollak, 2014; Shackman, Shackman, & Pollak, 2007).
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These patterns reflect ways in which children learn to direct their attention to salient
and meaningful information in the environment. This type of attention to threat cues
in the environment subsequently affects the way children come to construe their
social worlds. As an illustration, one study found that 5-year-old abused children
tended to believe that almost any kind of interpersonal situation could result in an
adult becoming angry; in contrast, most non-abused children saw anger as likely
only in particular interpersonal circumstances (Perlman, Kalish, & Pollak, 2008).

These findings have raised new questions about how probabilistic information
about other people’s behaviors becomes instantiated in children’s thinking. Given
that children have a limited processing capacity and that there are limitless aspects
of the world that can be attended to at any given moment, it may be the case that
abused children prioritize negative social cues at the expense of positive cues. For
example, when viewing emotional facial expressions, abused children identified as
having attachment anxiety exhibit an attentional bias away from facial expressions
depicting happiness (Davis et al., 2014). Consistent with this view, on a proba-
bilistic reward task most children respond quickly as their chances of winning a
reward increase. In contrast, maltreated children fail to show sensitivity to impor-
tant environmental cues, such as changing rewards (Guyer et al., 2006; Mueller
et al., 2012; Weller & Fisher, 2013). Reports of primate behavior also suggest that
maltreated monkeys display less interest in rewards relative to control monkeys
(Pryce, Dettling, Spengler, Schnell, & Feldon, 2004). While these findings
emphasize the importance of attention in learning processes, a greater under-
standing of the brain regions associated with learning reward or punishment is
likely to help account for the effects of the environment on these children’s inter-
personal behavior. Indeed, a few candidate brain systems have emerged as poten-
tially underlying these phenomena and provide clues about the development of
psychopathology.

Child Maltreatment and the Development of Neural
Systems Underlying Learning

Potential brain circuits that might be affected by child maltreatment include the
prefrontal cortex (a likely candidate because of its protracted period of postnatal
development, as well as ties to behavioral regulation abilities such as impulse
control and executive functions), the amygdala (because of ties to emotional reg-
ulation), and the basal ganglion (BG), and orbitofrontal cortex (OFC)—which,
together, seem to represent the outcomes of situations that the organism has
experienced (for a review, see McCrory, De Brito, & Viding, 2010).

Much current research activity has been focused on the role of maltreatment on
children’s cognitive abilities, specifically executive functioning dependent on the
prefrontal cortex (PFC). For example, childhood maltreatment is associated with
weakened connectivity between the ventral PFC and subcortical regions such as the

9 Child Maltreatment: Consequences, Mechanisms … 217



amygdala and hippocampus, which may play a role in fear regulation and the
development of post-traumatic stress disorder (Birn, Partriat, Phillips, Germain, &
Herringa, 2014). Similarly, children reared in deprived environments, such as insti-
tutions for the care of orphaned or abandoned children, are at increased risk for
attention and behavior regulation difficulties often associated with development of
the PFC. Behavioral measures of sustained attention indicate that these children have
difficulty with attentional functioning, and event-related potential (ERP) findings
have revealed differences in inhibitory control and error monitoring, as
post-institutionalized children had smaller N2 amplitudes on a Go/NoGo task as well
as smaller error-related negativity on a flanker task (Loman et al., 2012). This pattern
of results raises questions regarding the nature of attention difficulties for these
children. The behavioral errors likely reflect difficulties in overall sustained attention,
whereas the ERP results are consistent with deficits in inhibitory control and error
monitoring. However, recent research with children who have experienced severe
abuse found increased activation in the dorsomedial frontal cortex during a tracking
stop-signal task suggesting greater sensitivity in error monitoring (Lim et al., 2015).
To clarify the nature of these effects, further research is needed to explore whether
factors such as the severity, chronicity, or type of abuse may differentially influence
cognitive functioning. Additionally, greater consistency in tasks and measurements
across studies may help in generalizing and reconciling conflicting findings.

The anterior cingulate cortex (ACC) is an area of the frontal cortex implicated in
associative learning. Neuronal loss and smaller volumes in the ACC have been
reported in children who have suffered physical abuse compared to non-maltreated
children (Carrion et al., 2009; De Bellis, Keshavan, Spencer, & Hall, 2000; Teicher,
Anderson, Ohashi, & Polcari, 2014; Thomaes, Dorrepaal, & Draijer, 2010). Hanson
and colleagues (Hanson et al., 2012) found that children who experienced high
levels of early life stress had smaller volumes in the ACC and also more errors
during an executive functioning task. In that study, individual differences in ACC
volumes accounted for the association between levels of early life stress and the
number of errors children made during the task. Research in non-human animals
has also noted structural differences in the ACC, with lower dendritic branching in
this area in rodents exposed to early stress (Gos, Bock, Poeggel, & Braun, 2008).
Functional brain imaging has also revealed lower brain activity in ACC during a
cognitive control task in adolescents who suffered abuse (Mueller et al., 2010).
Similarly, resting-state functional connectivity points to effects of child maltreat-
ment in the circuit-level dynamics of the ACC related to abuse (Herringa, Birn, &
Ruttle, 2013). Computational models, single-unit recording in non-human animals,
studies of human patients with brain damage, and basic cognitive neuroscience
studies in typically developing humans all cohere in suggesting that the ACC plays
a central role in how organisms make predictions and improve those predictions by
processing prediction errors (Botvinick, Cohen, & Carter, 2004; Ridderinkhof,
2004; Schultz & Dickinson, 2000). Prediction errors are engines of learning
because detecting differences in outcomes guides subsequent actions. Taken toge-
ther, these findings are consistent with the possibility that children who have suf-
fered physical abuse experience problems related to associative learning processes.
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Such processes may lead to a cascade of developmental challenges because they are
a major component of adaptive social learning. In this manner, learning difficulties
may undermine children’s attempts to develop effective strategies to cope with
changing environmental contingencies.

The BG is a diverse network of subcortical structures that work in concert to
orchestrate and execute planned, motivated behaviors that require integration of
movement, thinking, and feeling (Haber, 2003). The OFC is a rapidly flexible
associative learning area that is crucial for signaling outcome expectancies such as
reward/punishment and the regulation of flexible behavior (Kringelbach & Rolls,
2004). Current thinking is that the BG guides learning based on assessments of the
probability of a positive outcome, while the OFC represents gain–loss information
and, together, these systems provide a robust way for the organism to learn from
and adapt to the environment (Frank & Claus, 2006). As expected, impairments in
these systems are associated with poor learning from environmental cues. It is
especially interesting that OFC neurons do not stop firing in response to the reward
after learning, suggesting that these neurons support predictions on the basis of
afferent input and anticipation prior to other emotion-processing regions such as the
amygdala (Schoenbaum, Roesch, Stalnaker, & Takahashi, 2009).

Supporting the role of the OFC in associative learning, damage to the OFC
causes deficits in reversal learning, reduces the speed of reward learning, and is
activated in humans during processes such as regret and counterfactual reasoning
(Honey, Kötter, & Breakspear, 2007; Passingham, Stephan, & Kötter, 2002).
Common to these examples is the need to signal, in real time, information about
outcomes predicted by circumstances in the environment. Some emerging evidence
suggests functional changes in the OFC and BG during reward processing in
adolescents. This further suggests that these systems are a source of developmental
changes in social behavior (Galvan et al., 2006).

There is also some evidence that functioning of these systems may account, in
part, for how child maltreatment confers pervasive lifetime risks for children. Many
kinds of early life stressors (maternal separation, social defeat, chronic stress
exposure, and abuse) appear to alter neurotransmitters and receptors in the BG that
are subsequently associated with impairments in learning (DeSteno & Schmauss,
2009). In this regard, child maltreatment has been associated with lower BG
recruitment during a reward task (Mehta et al., 2010), and children who experienced
early life stress have smaller brain volumes in the OFC (Hanson et al., 2010).

There is less consistency in the literature regarding the effects of physical abuse
on the structure and function of the orbitofrontal cortex (OFC). The OFC plays a
central role in flexibly adapting behavior in response to changing contingencies
(Murray, O’Doherty, & Schoenbaum, 2007). There have been reports of both
smaller volumes (Hanson et al., 2010; Holz et al., 2015; McCrory, De Brito, &
Viding, 2012) and larger volumes (Carrion et al., 2009) in the OFC for children and
adolescents who have suffered physical abuse. No clear explanation exists to date
regarding these opposing findings, as researchers have examined similar age par-
ticipants and with similar types of early life stress. Inconsistencies have also been
found in non-human animals, with both dendritic expansion (Liston et al., 2006)
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and retraction (Helmeke et al., 2009) reported in the OFC after chronic stress
exposure. Functional brain imaging may help in clarifying the role of frontal lobe
circuitry in developmental problems associated with maltreatment. However, a
major limitation of structural imaging is that brain structure and a region’s function
may not always be in concordance. For example, brain areas may be smaller in
volume but exhibit greater activity for specific tasks; brain regions may be larger in
volume, but no differences in brain activity may actually be present after controlling
for these factors.

There has also been much research attention, as well as inconsistency in find-
ings, regarding the amygdala and its role in emotional dysregulation. The diver-
gence in findings may stem from methodological factors, heterogeneous samples of
at-risk children, nonlinear effects of life stress, or a combination of all three. To
address some of these issues, Hanson et al. (2015) completed rigorous hand tracing
of the amygdala in samples of children who experienced different forms of early
stress including physical abuse, early neglect, or extreme family poverty. They
found smaller amygdala volumes for children exposed to these different forms of
stress, with brain development associated with both greater cumulative stress
exposure and the emergence of child behavioral problems (Hanson et al., 2015).
These data suggest that early and severe life stress may be associated with increased
excitation and cell death, reflected in reductions in brain volume. However, as
mentioned previously, brain structure and function are not always concordant. For
example, while Hanson et al.’s study found smaller amygdala volume among
children who have experienced early life stress, child maltreatment is also associ-
ated with a heightened response in the amygdala when viewing negative emotional
images (McLaughlin, Peverill, Gold, Alves, & Sheridan, 2015). Caution must be
used when inferring developmental patterns from cross-sectional studies; only
longitudinal research can truly validate such a model of amygdala development
after early stress exposure. Structural and functional alterations in the amygdala
may help us understand individual differences in risk and resilience to behavioral
problems as related to toxic stress.

What developmental processes might link the above-mentioned components of
neural circuitry? One well-understood system is the hypothalamic–pituitary–adrenal
(HPA) axis, which is central for understanding the negative effects of stress and
trauma on children. When an individual encounters a stressor, corticotropin-releasing
hormone (CRH) is secreted from the hypothalamus. This hormone acts on the pitu-
itary gland, causing it to release adrenocorticotropic hormone (ACTH). ACTH then
acts upon the adrenal gland, resulting in the production of cortisol. Cortisol binds with
glucocorticoid (GR) receptors in the hippocampus to regulate theHPAaxis and inhibit
further release of CRH. Similarly, cortisol released in response to stress bindswithGR
receptors at the cellular level to regulate the immune system (Lupien, McEwen,
Gunnar, & Heim, 2009). This system promotes adaptation in response to normative
stressors. In this manner, toxic or extreme levels of early life stress exposure may
impair this system (Koss, Hostinar, Donzella, & Gunnar, 2014).

Other hormone systems also hold potential for understanding how early life
adversity affects subsequent social behavior. For example, a recent study examined
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functioning of the neuropeptide oxytocin (OT) in children aged 8–11 years fol-
lowing a social stressor. Girls with histories of physical abuse showed higher levels
of urinary OT and lower levels of salivary cortisol following the stressor when
compared to controls (Seltzer, Ziegler, Connolly, Prososki, & Pollak, 2013).
Abused and control boys, however, did not differ in their hormonal responses.
These data suggest that early adversity may disrupt the development of the stress
regulation system in girls by middle childhood, and disruptions of this system have
implications for not only children’s successful regulation of emotion, but also
aspects of comforting behaviors such as the establishment of stable and secure
interpersonal relationships. A related study examined the role of the oxytocin
receptor gene as a moderator between social support and psychological symptoms
among abused children. The polymorphism of the oxytocin receptor gene (rs53576)
differentiated outcomes between children with low social support in terms of
internalizing symptoms. This is striking in that these groups of children did not
differ on objective measures of maltreatment such as type, duration, or severity or
abuse (Hostinar, Cicchetti, & Rogosch, 2014). The authors speculated that, unlike
maltreated A-carriers, individuals with G/G homozygotes might be more attuned to
negative social experiences.

From a developmental perspective, it is important to emphasize that enhanced
threat detection (as well as the myriad systems that children use to promote
self-regulation and comforting) is critical for children living in contexts that do not
provide adequate protection. Thus, neuropeptide systems such as glucocorticoids
and oxytocin that play a role in coordinating these responses (Hostinar & Gunnar,
2013) may be important targets for interventions aimed at improving children’s
adjustment. Additionally, other biological approaches such as epigenetics may
further inform our understanding of the influence of child maltreatment on devel-
opment as well as help in designing effective treatments.

Child Maltreatment and Epigenetic Changes

The use of epigenetic approaches (i.e., regulatory interactants, such as DNA
methylation and histone modifications, that determine gene expression) to under-
stand emotion regulatory processes holds tremendous promise for advancing new
treatments for children who have experienced maltreatment. Epigenetics may well
provide new traction in understanding etiological processes in a range of psycho-
logical disorders. While in the past, inheritance was conceptualized in terms of
structured base sequences of the DNA code passed from parents’ egg and sperm,
we now know that the functional expression (or lack of expression) of DNA is
inheritable via non-genetic markers arising from parental experiences. Parental
behavior can write information onto DNA completely bypassing egg and sperm,
adding a level of flexibility that extends the DNA code. This biological flexibility
seems quite logical: Through experience, individuals use information about the
world they are growing up in, changing DNA to adapt to the environment.
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Of particular importance for understanding developmental processes affected by
child maltreatment, there appear to be many ways to trigger epigenetic changes.
One avenue is the actual characteristics of the environment that might affect gene
functioning—such as violence, threat, or instability. But it is also possible that
children’s interpretations and subjective perceptions of their experience may be
enough to trigger epigenetic changes (Slavich & Cole, 2013). As reviewed above,
there have been many studies indicating that maltreated children overly attend to
threat/hostility in their environments. For example, children who suffered physical
abuse are more likely to view others as hostile and the world as generally unsafe
(Gibb, 2002; Keil & Price, 2009). These biases influence information processing,
with physically abused children incorrectly encoding social cues and exhibiting
hostile attributional biases (Teisl & Cicchetti, 2007). Such attentional processes
may reflect short-term adaptation to hostile environments, but carry long-term risk
for health and behavior, especially given that the behavioral problems of maltreated
children are largely accounted for by experiential rather than genetic risk factors
(Jaffee, Caspi, Moffitt, & Taylor, 2004).

Although the mechanisms of these effects likely involve diverse cellular and
molecular pathways, there is emerging evidence supporting the hypothesis that
certain epigenetic changes mediate the effects of early life variations on social
interactions (see also Mulder, Rijlaarsdam, & Van IJzendoorn, Chap. 7). Moreover,
there may be plasticity within these epigenetic pathways at later developmental time
points, such that the social experiences of juveniles and adults may also induce
epigenetic change (for review, see Champagne & Curley, 2011). These findings
have implications for understanding the emergence of behavior problems—both in
early childhood (such as emotion regulation problems) as well as distal problems in
adulthood (such as cancer and cardiovascular disease). These data also highlight the
dynamic bidirectional interactions occurring between genes and environments
during the course of development.

Recently, epigenetic changes in the glucocorticoid receptor gene were examined
in whole blood from children aged 11–14 years (Romens, McDonald, Svaren, &
Pollak, 2014). The promotor region of the gene is the sequence needed to turn the
gene on and off. It is usually found near the beginning of a gene and has binding
sites for enzymes that make RNA. In Romens et al.’s study, abused children had
more methylation on several sites within exon 1F of the promotor region of the
NR3C1 gene, especially CpG site 3, which may have important implications for
brain development given that it is the binding site for nerve growth factor (NGF;
Weaver et al., 2014). In simple terms, increased methylation of this DNA region in
maltreated children functionally depletes the formation of stress receptors, com-
promising the development of a healthy stress response system. These results have
been found in several samples of children who have experienced various forms of
early life adversity (for a review, see Palma-Gudiel, Córdova -Palomera, Leza, &
Fañanás, 2015). This pattern of results highlights molecular mechanisms linking
childhood stress with biological changes that may lead to mental and physical
disorders. Indeed, epigenetic changes in several genes (ID3, GRIN1, TPPP) in
combination with the experience of maltreatment are associated with an increased
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risk of depression (Weder et al., 2014). Consistent findings across both rodent and
human studies suggest that better parental care and less parental stress decrease
methylation of the GR promoter, increasing GR expression. Increased GR
expression in the hippocampus reduces stress responsiveness. Though this is an
oversimplified explanation (other factors are involved, such as chromatin and his-
tones), the general idea is that methylation inhibits gene transcription and can be
thought of as a useful framework for understanding the complexities of gene
expression.

But translation of findings across species is difficult. The current GR epigenetic
data are consistent with the view that genes can be turned on and off, yet such
studies in humans do not imply causality and are limited in terms of specificity of
the cellular processes occurring in the brains of living children. They also do not
reflect gene expression but rather influence it. What the animal studies can do is to
control for confounding variables that are not possible to account for in studies of
humans, where we need to be opportunistic in our research. One clear link between
controlled animal studies and peripheral measurement of epigenetic changes in
humans concerns effects of early stress on immune system competence. Indeed,
consistent with peripheral changes in methylation of the glucocorticoid receptor
gene, children with early stress exposure show deficits in immune functions
(Danese, 2014; Shirtcliff et al., 2009). Such deficits are believed to be a result of
poor caregiving experiences, persist into adulthood, and contribute to the devel-
opment of numerous mental and physical health concerns (Shirtcliff et al., 2009).
As such, interventions for at-risk children would benefit from a focus on not only
problematic behaviors but also parenting practice.

Clinical Implications

An understanding of developmental processes includes understanding adaptation as
well as maladaptation. Therefore, a key aspect of developmentally appropriate
interventions requires contextualizing a child’s behavior in terms of how it may
have been useful to the child in the past. It appears that some cognitive, affective,
and behavioral patterns that emerge in stress-exposed children may have allowed
children to cope with aberrant life circumstances. As an example, in a psychiatric
context, we construe anxiety as a disadvantage. Indeed, anxiety is problematic for
individuals living in low-danger, highly consistent environments. But if danger or
uncertainty is high, then keeping a low profile and responding quickly to possible
threat may be useful. For this reason, it is important to view symptoms within the
child’s life context rather than solely within their present circumstances. If a child is
continuing to live in family context that is unstable, where threat is high, it may well
be harmful to reduce the child’s anxiety or vigilance to threat. Even at high cost,
children need the supports to cope with the realities of their lives.
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There is hope for effective interventions. Although data suggest that social
experiences can alter human physiology, these changes are not necessarily per-
manent. For example, there is some evidence for epigenetic reversibility from
rodents within the glucocorticoid receptor system (Weaver, 2005). Such advances
will require not only that we discover ways to target and change biobehavioral
processes, but that we are able to personalize or individualize treatments based on
the nature and timing of a child’s experience and the individual child’s
sensitivity/reactivity to those experiences.

Given the considerable effects of the timing and chronicity of early life stress on
behavior and neurocognitive functioning (Cowell, Cicchetti, Rogosch, & Toth,
2015), early identification of children who have experienced trauma is crucial. As
less than a quarter of adults identified as maltreated during childhood or adoles-
cence have been found to access outpatient mental health services (Ringeisen,
Casanueva, Urato, & Stambaugh, 2009), schools and primary care providers are
often the first and only contact with the healthcare system. This places school and
medical professionals in a critical role to both identify high-risk children and
provide appropriate interventions. Research documenting deficits in executive
functioning, speech and language, motor skills, memory, attention, and intelligence
among maltreated children suggest ways to aid in early identification through
administering neuropsychological assessments in schools that target these areas of
concern (Davis, Moss, Nogin, & Webb, 2015).

These deficits may also hold promise as targets for intervention. One example is
the proliferation of attention bias modification paradigms that have been used to
alter emotional attention biases associated with psychopathology (Shechner et al.,
2011). Effective behavioral methods have been developed to ameliorate symptoms
in a range of mental health problems including anxiety (Amir, Beard, Burns, &
Bomyea, 2009), depression (Beevers, Clasen, Enoch, & Schnyer, 2015), phobias
(Amir, Taylor, & Donohue, 2011), disordered eating (Renwick, Campbell, &
Schmidt, 2013), and substance abuse (Field, Duke, Tyler, & Schoenmakers, 2009).
These advances suggest that similar types of approaches—if appropriately tailored
—may also help address the threat biases and concomitant behavioral problems
among maltreated children.

Evidence-based treatments for victims of maltreatment are also becoming
available (Cohen, Scheid, & Gerson, 2014). For example, trauma-focused cognitive
behavior therapy is a treatment for traumatized children that provides individual and
family therapy and includes parental or caregiver participation as a critical com-
ponent (Cohen & Mannarino, 2015). Trauma-focused cognitive behavior therapy
provides psychoeducation, targets emotion regulation and cognitive processing, and
has strong empirical support for improving symptoms of anxiety, depression, and
PTSD in addition to behavioral, cognitive, and relationship problems for both
children and parents. Greater education in trauma-informed care for professionals in
all childcare services will be important in implementing these types of interven-
tions. Beyond the need for more education, successful intervention is going to
require collaboration and integrated systems of care to ensure access to appropriate
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treatments and the provision of community supports and resources for high-risk
children in any setting. Such integration will also allow for interventions aimed at
preventing child maltreatment.

While treatment for victims of maltreatment may help improve health and
behavior outcomes, preventing the occurrence of maltreatment before it occurs
remains the most desirable intervention. Given the massive lifetime economic
burden of maltreatment (Fang et al., 2012), prevention is also a more cost-effective
intervention. To this end, prevention strategies are being developed and imple-
mented in a variety of settings. One example is the Chicago-based Child-Parent
Centers (CPC; Reynolds & Robertson, 2003). CPCs provide education for pre-
school and school-aged children and support services for families in high-poverty
areas. The goal of CPCs is to provide environmental support during the transition to
school to assist parents in meeting the educational and social needs of their children.
A longitudinal examination of the Chicago-based CPCs found that program par-
ticipants had nearly 50% lower rates of reported maltreatment through age 17 than
those who participated in an alternative preschool intervention (Reynolds &
Robertson, 2003). Such interventions hold promise for reducing the prevalence and
consequences of child maltreatment (see also Havighurst & Kehoe, Chap. 12).

As clinicians and researchers begin to develop new and effective treatments for
children, a challenge will involve learning how to tailor interventions for given
individuals given those individuals’ specific biological and environmental cir-
cumstances. At present, many treatments for children remain somewhat generic,
with popular approaches such as cognitive behavioral, mindfulness, or
attachment-oriented therapies being applied similarly across a range of mental
health conditions, ages, and individual differences. In addition, intervention studies
tend to focus on very broad, non-specific behavioral outcome measures, such as
ratings or interviews of overt symptomatology, school achievement, or observed
ratings of behavior. But our behavioral constructs have not yet evolved to have the
same level of mechanistic specificity as newer biological measures. As described
above, great efforts have been made to provide treatment and prevention for
high-risk children; however, more sensitive and specific behavioral measures will
be necessary to truly discern the processes underlying mental health issues.

Implications for Understanding Parenting

A critical component of these types of interventions is addressing the parent–child
relationship. Research on parenting stress, as outlined in this book, demonstrates
the profound impact of individuals’ environments and mental and physical health
on various domains of parenting. This includes the impact of children’s own
behavior and functioning on their parents as a source of stress. As research focuses
on the impact of aberrant parenting on children’s development, the role of parents
themselves has often been overlooked. While it may be true that some parents lack
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the ability to appropriately care for children, it is more likely the case that parents’
caregiving is impacted by environmental circumstances (Neece, Green, & Baker,
2012; Whipple & Webster-Stratton, 1991; see also Finegood & Blair, Chap. 8;
Neece & Chan, Chap. 5). As economic and familial stressors mount, caregiving
quality is likely to decline. In this way, as poor parenting influences children’s
behavior, so too does children’s compromised behavior (e.g., poor self-regulation)
impact parents’ burden of stress. Indeed, some of the behaviors identified as pos-
sible consequences of child maltreatment described above may result in increased
stress and problems for parents. It may be that highly stressed and overburdened
parents are less likely to model appropriate behaviors and mood regulation that may
contribute to the exacerbation of externalizing behaviors and dysregulation found in
maltreated children (see Bernard, Zwerling, & Dozier, 2015; Heleniak et al. 2015).
This transactional relationship outlines the reciprocal nature of parenting and
children’s behaviors and emphasizes the need to target both the parent and child for
intervention.

Research examining the mechanisms linking children’s early social environ-
ments and later functioning has helped inform the timing and means of intervention
for at-risk youth. Similarly, elucidating the role of child development and behavior
on parental stress may help guide the development of appropriate interventions for
parents. Fortunately, as mentioned above, some of the interventions designed to
target children’s behaviors that may manifest as a result of adverse experiences
incorporate parenting as a key component. Such treatments aim to improve chil-
dren’s environments and reduce problematic behaviors but do so acknowledging
the important role of parents in dictating their children’s environment. In this way,
treating and educating parents and children alike may help improve both child and
parent health.

Conclusion

As illustrated in this chapter, successful social adaptation reflects children’s ability
to learn from complex and varied interpersonal experiences. Children need to
discern factors including cues for approach versus withdrawal, actions that lead to
punishments versus rewards, and which behaviors lead to success in having needs
and desires met. These processes become increasingly intricate and fine-tuned as
relevant neuroanatomical systems develop, and as the range, complexity, and
amount of social information increase for the developing child. A focus on
developmental processes across levels of analysis allows us to formulate questions
about which neural mechanisms humans use to process socio-emotional informa-
tion, how these mechanisms are themselves shaped by social context, why adverse
social environments confer risk for children, and, perhaps, what sorts of neurally
informed interventions might remediate deficits in self-regulation.
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Chapter 10
How Being Mothered Affects
the Development of Mothering

Viara R. Mileva-Seitz and Alison S. Fleming

For better or for worse, parents draw on past experiences, sometimes repeating the
behaviour of their own parents. Yet how precisely do they do so? What aspects of
their early ‘experience’ become influential to new parents, and by what mechanisms?
As with any complex behaviour, the transmission of parenting from one generation
to another is unlikely to follow a single pathway or mechanism. Social and biological
processes are intertwined. Advances in genetic and epigenetic techniques allow us to
probe mechanisms underlying this transmission across generations. Such research
also bears a responsibility. It must ultimately answer the following questions: What
dimensions of parenting tend to be transmitted across generations? Are these
dimensions at the mercy of biological and environmental programming? How
flexible is the intergenerational transmission of parenting? Here we will review some
major aspects of intergenerational transmission of mothering.

Parenting is a hugely complex and potentially stressful time of life. Sometimes
parental stress leads to less-than-optimal parental behaviours, which can be strongly
influential for subsequent generations. The identification of mechanisms of trans-
mission of parental behaviour across generations will help to eventually shape
interventions and policies aimed at reducing parental stress and abuse and neglect
of the offspring. One potential such mechanism which we discuss below is the
following: maternal stress can alter aspects of psychobiological function in off-
spring such that daughters grow up to mother in the same way (e.g. low-licking
moms produce daughters who grow up to be low-licking moms). The focus on
mothering—versus other types of caregiving—is due to the overall lack of research
into fathers, grandparents, and other caregivers.
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Variations in Mothering

Animals (including humans) exhibit natural variations in the types and quantities of
species-specific maternal care they exhibit. Studying animals in the laboratory is
useful to untangle some of the underlying influences on maternal behaviour and on
the transmission of behaviour across generations. One of the most widely studied
animal models of parenting is the rat. Rats exhibit stereotyped maternal behaviours:
they nurse, lick, and groom their pups, build a nest, and retrieve the pups back to
the nest. The mother and the nest provide nutrition, warmth, and protection. They
also provide social and other stimuli that affect pups’ neural and endocrine
development and later behaviour (Lonstein, Lévy, & Fleming, 2015). Moreover, the
young learn to prefer their mother’s odour over time, which guides subsequent
social interactions and even their responses to their own offspring later on (Abel,
Ronca, & Alberts, 1998; Hofer & Sullivan, 2001; Shah, Oxley, Lovic, & Fleming,
2002; Wilson & Sullivan, 1994). Maternal licking has a particularly pronounced
effect on offspring development. The somatosensory stimulation has long-term
effects on the quality of mothering pups adopt towards their own young. The most
effective period for transmission of licking effects seems to be in the first post-
partum week when the rat brain is still rapidly developing (Champagne, Francis,
Mar, & Meaney, 2003; Gonzalez, Lovic, Ward, Wainwright, & Fleming, 2001).
Licking and grooming during early life thus have a non-genetic influence on the
next generations and are therefore crucial for optimal development. The absence or
disruption of licking and grooming, such as during maternal separation or depri-
vation, has documented developmental consequences as well.

In humans, as in other mammals, there also occurs a continuity of parenting
styles (subtypes of parental behaviours) across generations (Bailey, Hill, Oesterle,
& Hawkins, 2009; Belsky, Jaffee, Sligo, Woodward, & Silva, 2005; Conger, Neppl,
Kim, & Scaramella, 2003; Neppl, Conger, Scaramella, & Ontai, 2009; Scaramella,
Neppl, Ontai, & Conger, 2008). For instance, a large prospective study with direct
parent–child behavioural observations during a puzzle task showed continuity in
both positive parenting (supportive, warm, helpful, and involved parenting during
the task) and negative/harsh parenting (critical, aggressive, unkind, irritable, and
‘pressureful’ parenting during the task) (Scaramella et al., 2008). Moreover, human
studies suggest a bi-directional role for parent–child interactions in the develop-
mental process. On the one hand, early parenting might influence developmental
trajectories. On the other hand, children’s own behaviours might elicit specific
types of parenting through evocative effects and—given shared genetic factors—
through evocative gene–environment correlations (Ge et al., 1996; Jaffee & Price,
2008; Maccoby, 2000).

In addition to normal variations in parenting affecting the parental behaviour of
the next generation, there is ample evidence both in non-human animals and in
humans that manipulated extremes in parenting affects the offspring and their
subsequent parental behaviour. This has been well demonstrated in rats (Fleming
et al., 2002; Hofer, 2002). The most severe rat deprivation paradigm involves
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raising pups without a mother in an artificial rearing variant on Hall’s
‘pup-in-a-cup’ environment, and then comparing these pups to mother-reared sib-
ling controls (Hall, Wilkinson, Humby, & Robbins, 1999; Thoman & Arnold,
1968). This animal model is reminiscent of the environment provided by human
institutionalization and produces many of the same effects on young (Brett,
Humphreys, Fleming, Kraemer, & Drury, 2015). Unlike the limited deprivation
during short-term daily separations and reunions (short-term stress), the
‘pup-in-the-cup’ procedure is a continuous isolation, where pups never know their
mothers and siblings but are raised alone, with some human contact. As adults,
these pups show deficits in maternal licking and crouching over their pups, con-
sistent with the extent of the adversity or separations experienced in early life
(Gonzalez et al., 2001; Lovic & Fleming, 2004; Lovic, Gonzalez, & Fleming, 2001;
Rees & Fleming, 2001). Short-term deprivations produce the least deficits, whereas
artificially reared pups produce the greatest reductions in pup body licking, genital
licking, and crouching subsequently as adults (Fleming et al., 2002; Gonzalez et al.,
2001; Liu et al., 1997). Yet when artificially reared pups are given additional
licking-like stimulation by 5–8 daily strokes with a paintbrush, or if they are reared
more socially with another single sibling, the isolation effects on subsequent
behaviour are considerably reduced (Lomanowska & Melo, 2016).

Hence a deficit experienced by isolated pups resides in how much somatosen-
sory, vestibular, and tactile stimulation (and possibly contingent interactions) they
receive in their pre-weaning life (Hofer & Sullivan, 2001). Most relevant to the
current discussion is that the effect of artificial rearing persists across generations.
Offspring of isolated pups who were not themselves isolated or maternally
deprived, also show disrupted mothering as adults (Champagne et al., 2003;
Fleming et al., 2002; Gonzalez et al., 2001; Hofer & Sullivan, 2001; Kraemer,
1992; Lévy, Melo, Galef, Madden, & Fleming, 2003; Lomanowska & Melo, 2016;
Lovic & Fleming, 2004; Melo et al., 2006; Numan, Fleming, & Levy, 2006;
Palombo, Nowoslawski, & Fleming, 2010; Wilson & Sullivan, 1994). Similar
effects are seen in non-human primates (Champoux et al., 2002; Fleming et al.,
2002; Maestripieri, 2005; Maestripieri et al., 2006; Maestripieri, Lindell, & Higley,
2007; Suomi, 1999).

In humans as well, extreme parental abuse, neglect, or deprivation and social
isolation have serious consequences that affect the behaviour of subsequent gen-
erations. About 30% of women abused as children go on to abuse their own
children, a rate of abuse substantially higher than that in the general population of
5% (Kaufman & Zigler, 1987; Knutson, 1995). Some of the associated outcomes of
early abuse or neglect include more aggressive, intrusive, or generally ‘poor’
parenting (Moehler, Biringen, & Poustka, 2007; Newcomb & Locke, 2001), a
decreased female interest in becoming a mother, higher levels of child neglect,
diminished parental confidence and self-appraisal, greater use of physical punish-
ment, and a lack of emotional control in parenting situations (Roberts, O’Connor,
Dunn, & Golding, 2004). Less severe negative early experiences (e.g. harsh par-
enting and high levels of family discord) are also transmitted intergenerationally
(Capaldi, Pears, Patterson, & Owen, 2003). For instance, mothers who experienced
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early parental rejection show more negative affect towards their children (Belsky,
Youngblade, & Pensky, 1989).

Positive early experiences also influence later maternal behaviour (Belsky et al.,
2005; Chen & Kaplan, 2001; Chen, Liu, & Kaplan, 2008). Mothers who had
positive childhood relationships with their own parents are more responsive
towards their children (Gara, Rosenberg, & Herzog, 1996). Less authoritarianism,
more positive family ‘climate’, and a positive attachment in childhood are pre-
dictive of warm, sensitive, and stimulating maternal behaviour in adulthood (Belsky
et al., 2005). Early life experiences are thus part of a spectrum, from very negative
to very positive (Belsky et al., 2009), and both the ‘good’ and the ‘bad’ can be
transmitted cross-generationally. The most evident question arising from this
intergenerational research is the question of how parental behaviour is transmitted,
particularly when it appears to happen sometimes in the absence of the very same
environment that triggered particular parental behaviours in previous generations.

Is Parenting Stable Over Time?

The quest for finding mechanisms of intergenerational transmission of parenting
begins with the assumption that parenting practices are, to a degree, stable over time
for a given parent. The evidence only partially corroborates this view, however. For
instance, some studies indicate maternal sensitivity is stable over time (Behrens,
Hart, & Parker, 2012; Vereijken & Marianne Ri, 1997), whereas others report the
opposite (Lohaus, Keller, Ball, Voelker, & Elben, 2004). Therefore, single snap-
shots of mother–infant interactions may not be optimal for assessing the true nature
of maternal sensitivity (Lindhiem, Bernard, & Dozier, 2011).

Mothers may get more comfortable over time and repeated assessments, or they
may gradually fall into more stable patterns of interactions with their infants over
the first year (Pauli-Pott, 2008). As well, mothers clearly respond differently to
different children within the family, and family effects at one time can feed back
and affect mothers’ relationship with different children at later times (Jenkins,
McGowan, & Knafo-Noam, 2016). Furthermore, individual susceptibility to par-
enting effects might also be only moderately stable. That is, there might be different
sensitivity periods (Windhorst et al., 2015), so that the interactions between par-
enting and the child’s susceptibility alleles might change over time. This has not
been well explored, and nothing is known about the stability of gene–environment
interactions in mothers lives as they acquire experience with their own children.
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Mechanisms for the Intergenerational Transmission
of Parenting

The effects of early rearing experiences on later parenting might be mediated by
shared genetics, shared environment, physiology, brain development, and epige-
netic modifications. We will briefly review evidence for each of these multiple
mechanisms. New rat mothers who themselves experienced adequate early par-
enting in infancy, when compared to mothers who experienced varying periods of
separation from mother, show a good balance in approach-withdrawal behaviours
when in both novel environments and when with their pups; they show reduced
fearfulness and enhanced attentiveness, and they are better able to respond to
positive features of their young (Barrett & Fleming, 2011; Fleming & Li, 2002;
Lomanowska, Boivin, Hertzman, & Fleming, 2016; Lonstein et al., 2015). In
contrast, early adversity and isolation results in changes in the animals’ fearfulness
in an elevated plus maze (Lomanowska & Melo, 2016; Lomanowska, Rana,
McCutcheon, Parker, & Wainwright, 2006), produces hyperactivity in an open field
and in activity boxes (Gonzalez et al., 2001), increases overall impulsivity assessed
in a DRL paradigm (Lovic & Fleming, 2015), enhances inattention in a set shifting
task (Lovic & Fleming, 2004), and alters the hedonic value of pups in the new
mother (Afonso, King, Chatterjee, & Fleming, 2009). Paradoxically, early depri-
vation also enhances an animal’s responsiveness to natural or conditioned cues
associated with a primary reward (Lomanowska et al., 2011; Lomanowska &
Kraemer, 2014). Thus, early experiences affect reward processing and executive
functioning in animals. These cognitive processes are important to mothering, and
therefore offer an indirect neural mechanism by which early experiences affect
subsequent maternal behaviour in rats.

We believe a similar set of relations applies to human mothers. After giving
birth, mothers are more attracted to infant odours and more sympathetic to infant
cries than are non-mothers, and the extent of sympathy or attraction is associated
with mothers’ expressed maternal behaviour and their heart-rate and cortisol
responses to those cues (Fleming et al., 1993; Fleming, Steiner, & Corter, 1997;
Giardino, Gonzalez, Steiner, & Fleming, 2008; Porter, Cernoch, & McLaughlin,
1983; Porter, Makin, Davis, & Christensen, 1991; Stallings, Fleming, Corter,
Worthman, & Steiner, 2001). Infant sensory cues are inherently rewarding to
human mothers (Lonstein et al., 2015). They activate regions of the adult brain that
are associated with reward and pleasure [e.g. (Kringelbach, 2008)]. Moreover,
infant cues can grab and/or disrupt adult attention (Dudek, Faress, Bornstein, &
Haley, 2016), depending on the valence of these cues.

Moreover, experience with salient infant cues enhances maternal attention to
these cues, as illustrated in studies that examined attentional capture or bias by
infant and adult faces in women during late pregnancy (Pearson, Lightman, &
Evans, 2011). Mothers were much less able to disengage from a distressed infant
face than from a non-distressed infant face, in order to attend to a neutral stimulus in
the periphery. This differential maternal attention to distressed faces was related to
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later maternal self-reported postpartum bonding with the infant. Also, a study of
event-related potential (ERP) responses to infant cues (Proverbio, Brignone,
Matarazzo, Del Zotto, & Zani, 2006) indicated that parents find infant cues more
salient and better discriminate between different infant emotional expressions,
suggesting heightened attention to infant features.

While too little attention bias to infant cues is clearly problematic for parenting,
too much attention bias to infant cues can also interfere with parenting. Mothers
who were overly distractible to infant cues and unable to selectively attend to a
target task and ignore infant cries have greater insecure maternal attachment history
(Haley & Ryan, personal communication, 2016) and less emotion regulation as
indexed by reduced control of their autonomic activity (Haley & Jabrayan, personal
communication, 2016). Finally, non-parents have been shown to display greater
heart-rate reactivity than parents in response to hearing infant cries (Out, Pieper,
Bakermans-Kranenburg, & van IJzendoorn, 2010). This, as Pedersen, Huffman, del
Carmen, and Bryan (1996) suggested, might be due to the fact that parents perceive
infant cries more accurately and can better select an appropriate response to infant
cries (Pedersen et al., 1996). In general, parents have had more experience with
infant cries than have non-parents and hence may simply be habituated to their
effects. Taken together, mothers showing moderate attention biases to infant cues—
rather than too little or too much—exercise greater cognitive flexibility and
selective attention, which may enhance parenting experiences and parenting ade-
quacy. Both experience and underlying biological factors are likely to shape indi-
vidual differences in these attention biases.

Early experiences of adversity likely affects human mothers’ attraction to infants
and their reinforcing value, although this has not been specifically addressed
(summarized in Afonso, Grella, Chatterjee, & Fleming, 2008; Barrett & Fleming,
2011). Correlational behavioural and imaging studies suggest that early adversity
affects reward processing (Boecker et al., 2014; Pechtel & Pizzagalli, 2011).
Furthermore, indirect evidence is mounting that early experiences with parenting
influence brain development and behaviour in the child. For instance, child neglect
and institutionalized rearing is associated with later-life difficulties of inhibitory
control that may reflect altered attribution of salience to external stimuli (Brett et al.,
2015). Even less severe early negative experiences, such as harsh parenting and low
maternal sensitivity, have been associated with decreased inhibitory control in
children (Lucassen et al., 2015).

Early neglect or adversity also appears to have neurological consequences for
children. For instance, early maltreatment is associated with reductions in hip-
pocampal volume (Riem, Alink, Out, Van IJzendoorn, & Bakermans-Kranenburg,
2015), whereas more sensitive parenting is associated with larger grey matter
volume (i.e. neuronal density), and total brain volume (Kok et al., 2015). Positive
maternal behaviour in early childhood is also associated with an attenuated growth
of the amygdala of adolescents (Whittle et al., 2014). Such attenuation (e.g. reduced
hippocampal volume) might relate to decreased emotional reactivity, though further
research is needed to implicate this in a cross-generational effect on subsequent
parenting. In general, however, if early experience-associated changes in brain
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morphology and executive functioning persist into adulthood, they are likely to
have effects on parenting.

Genetic and Physiological Mediators of Mothering

Early experiences and environmental influences affect the quality of exhibited
mothering, and yet not all mothers respond in the same way to these environmental
influences. Mothers vary in their susceptibility to environmental effects, possibly
owing at least in part to mothers’ genetic profiles. Some genetic variants might
make individuals more susceptible to specific types of environmental input, and
there is a growing literature on this topic. A caveat to this research is that studies
have been mostly correlational and associations between a genetic variant and an
environmental susceptibility are modest at best. Since human maternal respon-
siveness is a highly complex phenotype, it is unlikely scientists will find individual
genetic variants with large influences on such phenotypes. Effects are likely to be
small, polygenic, and involve numerous, ongoing, interactions with environmental
factors. The search for candidate genes associated with human parenting has cen-
tred on three key neurotransmitter/neuropeptide systems (Mileva-Seitz,
Bakermans-Kranenburg, & van IJzendoorn, 2015): dopamine, oxytocin, and sero-
tonin. Because of their clear involvement regulating animal parental responsiveness
and processing of infant cues, the following discussion focuses on the first two:
dopamine and oxytocin.

Dopamine and Mothering

Dopamine is a major catecholaminergic neurotransmitter implicated in reward,
mood, attention, and mothering, at least in non-humans. Dopamine reflects and
enhances the rewarding properties or salience of stimuli. Depending on an animal’s
‘motivational’ state, relevant stimuli are food (to the hungry animal), a sexually
experienced male (for an oestrous female), or pups (for a new mother) (Afonso
et al., 2008, 2009; Afonso, King, Novakov, Burton, & Fleming, 2011; Berridge &
Robinson, 1998). In the new mother rat, progesterone and oestrogen suppress
baseline activity of the dopamine system in the nucleus accumbens (NA); in hor-
monally primed non-mother rats, subsequent pup stimulation produces an increase
in dopamine over baseline, which is proportionally greater than it would be if the
baseline were high (Afonso et al., 2011). Therefore, the hormonal effect acts to tune
the dopamine system by enhancing the ratio of dopamine signal to baseline noise
when pups are presented (Afonso et al., 2011).

Rat dams exhibit individual differences in levels of dopamine release into the
nucleus accumbens (e.g. high-lickers and groomers have greater dopamine release
than low-lickers and groomers; Champagne et al., 2004). Postpartum females have
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naturally suppressed dopamine baseline levels, but these levels increase signifi-
cantly when they are exposed to pups (Afonso et al., 2009), or following reunion
with pups after a separation (Hansen, Bergvall, & Nyiredi, 1993). Pups are so
rewarding that new rat mothers prefer pups to cocaine until about day eight post-
partum (Mattson, Williams, Rosenblatt, & Morrell, 2001). Even cycling
(non-postpartum) females, who normally avoid pups, when exposed to pups show
dopamine increases proportional to their prior pup exposure (Afonso et al., 2008).

In addition to looking at dopamine levels associated with mothering, there is
substantial evidence that dopamine receptors which determine the sensitivity of the
brain to the dopamine that is released also change in the new mother, and that in
different sites different receptors are activated. For instance, the expression of
dopamine receptor genes D1 and D2 (DRD1 and DRD2, respectively) is
up-regulated during pregnancy in the rat (Mann, 2014), and dopamine receptor D4
(DRD4) and dopamine transporter (DAT1) mRNA increase in the medial pre-optic
area following pup exposure, regardless of maternal parity (Akbari et al., 2013).
This evidence implies that dopamine, known to be implicated in stimulus salience
and ‘reward’, is one of the major neurotransmitters involved in rat maternal
regulation.

Rat pups might be partially responsible for the onset and ongoing maintenance
of maternal behaviour (Rosenblatt, 1967), via stimulation of gene expression in the
mother. Natural bursts of dopamine-firing neurons in the mammalian striatum are
said to be key for the pup-regulated aspects of maternal care (i.e. maternal care in
response to pup-cues) (Robinson, Zitzman, & Williams, 2011). Other rodent
models provide additional evidence for the dopamine-mothering link. In
hypodopaminergic mice (genetically engineered to express less dopamine), striatal
dopamine is key for ‘active’ maternal behaviours such as pup-retrieval and
liking/grooming of pups, but not for ‘passive’ behaviours such as nursing
(Henschen, Palmiter, & Darvas, 2013). In voles, the dopamine antagonist
haloperidol has similar effects on parenting behaviour as in rats, reducing ‘active’
components of maternal behaviour (e.g. duration of licking), although
species-specific differences in the effects can be seen (Lonstein, 2002).

Much of these natural variations in rodent dopamine levels are not clearly
associated with underlying genotypes, suggesting that genetic association studies
may not be useful. However, in humans, genetic association studies offer one of the
only ways to study natural variation in dopamine levels. This is because the
invasive procedures used in animal research (e.g. extraction of region-specific brain
tissue for genetic expression analyses) are not possible in humans. Human studies
rely mostly on the genotyping of specifics genes or gene loci to determine whether
genetic variation is associated with differences in behavioural phenotypes.

Other ways to study possible relationships between genetic factors and parental
behaviour in humans are by using brain imaging studies. Functional magnetic
resonance imaging (fMRI) studies in which mothers were exposed to infant
vocalizations (Lorberbaum et al., 2002; Sander, Frome, & Scheich, 2007; Seifritz
et al., 2003), pictures (Barrett et al., 2011; Bartels & Zeki, 2004; Leibenluft,
Gobbini, Harrison, & Haxby, 2004; Nitschke et al., 2004; Strathearn, Li, Fonagy, &
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Montague, 2008), or video fragments (Noriuchi, Kikuchi, & Senoo, 2008; Ranote
et al., 2004), report activation of either dopaminergic regions, or regions that
directly interact with dopaminergic regions (Georges & Aston-Jones, 2002).
Candidate gene studies have explored dopamine genetic polymorphisms in asso-
ciation with human parenting. Genetic polymorphisms in DRD1, DRD2, DRD4,
COMT (coding for catechol-O-methyltransferase, a dopamine deactivating
enzyme), and DAT1 have all been associated with differences in maternal beha-
viours, including sensitivity and vocalizing (Lee et al., 2008; Mileva-Seitz,
Fleming, et al., 2012; van IJzendoorn, Bakermans-Kranenburg, & Mesman, 2008).
Not all studies find significant associations, however. Mills-Koonce et al. (2007)
reported no significant association between maternal genotype at a
dopamine-related polymorphism on the gene ANKK1 and observed maternal
sensitivity. These studies used observed measures of parenting, which is a signif-
icant strength because they represent a more objective and unbiased assessment of
parental behaviour than can be obtained by parental self-report questionnaires (the
alternate method for assessing parenting differences). Yet further replication is
crucial before the role of dopamine gene polymorphisms in human maternal
behaviour is clear.

A central limitation to the molecular genetic studies of parenting is the indirect
way in which genotype is used as a proxy of actual gene expression in the brain,
and this is particularly so for genotypes that have no known functional significance
(i.e. genotypes that are not readily linked with up- or down-regulation of gene
expression). Another limitation is that genetic variants interact with non-genetic
factors (e.g. early rearing history) in ways that are not yet fully understood. This
limits the ability to detect main effects of genotype alone. Furthermore, there is
ongoing discussion whether main effects of higher order interactive effects are, in
fact, more plausible. Given relatively small sample sizes, particularly when it comes
to human behavioural studies, it is an added challenge to find these interactive
effects in the first place. The future of parenting research will likely see small strides
towards elucidating these important but complex mechanisms.

Oxytocin/Vasopressin and Mothering

In many non-primate mammalian species, the nine-amino-acid peptide oxytocin is
key to regulating the onset of maternal behaviour (Fahrbach, Morrell, & Pfaff,
1985; Kendrick, 2000; Numan, 2015; Pedersen, Caldwell, Walker, Ayers, &
Mason, 1994). Individual differences in centrally inducible oxytocin receptors
predict rat maternal behaviour (Champagne, Diorio, Sharma, & Meaney, 2001).
Oxytocin might also mediate maternal behaviour in rat dams indirectly by modu-
lating anxiety levels, which in turn affect maternal behaviour (Bosch, 2010). In
sheep, oxytocin administration results in maternal behaviour towards foreign lambs
(Keverne & Kendrick, 1992) and decreases aggression and aversion to newborn
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lambs (Insel & Young, 2001). In oxytocin receptor knockout mice, maternal
behaviour is impaired (Takayanagi et al., 2005).

In primates, oxytocin is not essential for the establishment of maternal care, but
is associated with post-parturition bonding and maternal behaviour (Broad, Curley,
& Keverne, 2006; Saltzman & Maestripieri, 2010). Pregnancy hormones prime the
mesolimbic dopamine projections to the NA and up-regulate oxytocin receptors in
the brain. These modulations of the reward system facilitate mother–infant bonds at
birth (Broad et al., 2006). Additionally, peripheral administration of an oxytocin
receptor blocker in rhesus macaques reduces interest in the infant (e.g.
lip-smacking, approaching, touching) (Boccia, Goursaud, Bachevalier, Anderson,
& Pedersen, 2007). Whereas cerebrospinal (hence, ‘central’) levels of oxytocin in
multiparous rhesus macaque females do not correlate with mother–infant interac-
tion (Cooke et al., 1997), plasma (hence, peripheral) levels of oxytocin are highly
correlated with ‘maternal warmth’ (Maestripieri, Hoffman, Anderson, Carter, &
Higley, 2009).

The evidence in primates points to the numerous functions of oxytocin, and the
complex regulation mechanisms that peripheral versus central oxytocin might be
involved in. However, as is true of many of the other maternal hormones, oxytocin
enhances responsiveness but it does not cause it, and in many instances maternal
behaviour will be exhibited in the absence of the polypeptide. If virgin female rats
are administered progesterone followed by oestrogen in a series of silastic capsules,
they will exhibit maternal behaviour to foster pups without the addition of oxytocin
—and in the rat, oxytocin will not affect maternal behaviour onset without prior
oestrogen priming (see reviews by Bridges, 2016; Lonstein et al., 2015).

Turning to humans, increased plasma oxytocin from early to mid-late pregnancy
correlates with higher scores on ratings of attachment to the foetus (Levine,
Zagoory-Sharon, Feldman, & Weller, 2007), indicating the important role of
oxytocin for bonding even before birth. Maternal and infant salivary oxytocin levels
are correlated with each other and with mother–infant affect synchrony (Feldman,
Gordon, & Zagoory-Sharon, 2010), and high levels of plasma oxytocin predict high
levels of affectionate touch towards infants (Feldman, Gordon, Schneiderman,
Weisman, & Zagoory-Sharon, 2010). Increased oxytocin levels are found in
mothers who recently touched or interacted with their infants (Light et al., 2000).
Oxytocin is thus important in human parenting (Galbally, Lewis, van IJzendoorn, &
Permezel, 2011), not purely during parturition and breastfeeding but during the
expression of behavioural and attachment responses to infants. However, oxytocin
has a multiple-site release, many functions, and a diurnal rhythm in the cere-
brospinal fluid but not peripherally (Amico, Tenicela, Johnston, & Robinson,
1983), making it difficult to accurately measure. Since it does not cross the blood–
brain barrier in adults (Saltzman & Maestripieri, 2010), plasma and cerebrospinal
fluid levels may not be identical, although they are highly correlated (Carson et al.,
2014). Again, this makes research with oxytocin genotypes challenging, as a simple
DNA sequence along oxytocin-related genes does not necessarily indicate whether
central or peripheral gene expression is associated with this genotype, and how this
might relate to parenting.
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Candidate gene studies of oxytocin in humans have shown significant associa-
tion between polymorphic variants and parental behaviour. For instance, the
rs53576 polymorphism on the oxytocin receptor gene (OXTR) is associated with
parental sensitive responsiveness (Bakermans-Kranenburg & van IJzendoorn,
2008), maternal warmth (Klahr, Klump, & Burt, 2014), positive parenting, and
neural activation of brain regions previously associated with positive parenting
(Michalska et al., 2014). This polymorphism is also associated with differences in
maternal cardiac reactivity to infant cries, moderated by maternal depressive
symptoms (Riem, Pieper, Out, Bakermans-Kranenburg, & van IJzendoorn, 2011).
However, although this polymorphism might influence oxytocin function
(Meyer-Lindenberg, Domes, Kirsch, & Heinrichs, 2011) and to represent an
important direction in parenting research (Taylor, 2008), a meta-analysis of 48
studies (N = 17,559) found no significant effect for five domains of outcomes
(biology, personality, social behaviour, psychopathology, and autism)
(Bakermans-Kranenburg & van IJzendoorn, 2014). This further emphasizes the
limitation of using genetic polymorphisms with unclear functional significance in
human candidate gene studies.

Other single nucleotide polymorphisms (SNPs) in OXTR-related genes have
also been explored in relation to differences in human parenting. For instance,
parents with the CD38 CC genotype and the OXTR rs1042778 TT genotype tou-
ched their infants less frequently than parents with other genotypes (Feldman et al.,
2012). CD38 regulates oxytocin release and is related to autism spectrum disorders
(Munesue et al., 2010). Mice-knockouts for the CD38 gene exhibit reduced oxy-
tocin levels and deficits in social and maternal behaviour (Jin et al., 2007), sug-
gesting some possible function for these in human parenting. Another study showed
that two SNPs in the oxytocin peptide-coding gene (OXT rs2740210 and OXT
rs4813627) were significantly associated with differences in maternal vocalizing to
the infant, but not maternal ‘sensitivity’ (Mileva-Seitz et al., 2013). That SNPs
associate with some but not other maternal behaviour outcomes could indicate that
the multiple dimensions of parental behaviour have differential genetic regulation. It
also highlights the measurement issues inherent in complex behavioural research
(such as parenting). ‘Parenting’ can be sliced in multiple ways, but the discriminant
validity of specific parenting dimensions is often less than clear.

Finally, polymorphic variation in the vasopressin receptor 1A gene associates
with differences in maternal sensitivity (Bisceglia et al., 2012) and maternal
structuring and support (Avinun, Ebstein, & Knafo, 2012). Vasopressin has
structural similarity to oxytocin and evidence suggests it is involved in the regu-
lation of social behaviour (Ebstein, Knafo, Mankuta, Chew, & Lai, 2012; Heinrichs
& Domes, 2008; Meyer-Lindenberg et al., 2011), so it is another potential system
for candidate gene studies. However, the lack of knowledge about the function of
many of these SNPs limits the conclusions that can be drawn. Replications and
functional studies of oxytocin and vasopressin genes are necessary. One approach is
to use candidate genes/alleles only if their function in cell or cellular networks is
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known. However, this too, has the potential to bias our genetic research to specific
known genetic polymorphisms. Thus, a combination approach would be most
productive. For instance, a hypothesis-generating genome-wide association
(GWA) approach might first be used to identify genetic loci that have not been
obvious candidates from a functional perspective alone. Later, these regions could
be more carefully probed in observational studies of parenting.

Furthermore, some of these studies provide suggestive evidence for a moder-
ating role of the environment (e.g. Mileva-Seitz et al., 2011; van IJzendoorn et al.,
2008). Gene–environment interplay is likely to involve multiple genes and multiple
environmental conditions, and we are only beginning to understanding these
complex effects. Gene–environment interactions and correlations may explain why
parents are differentially affected by their experiences, by their early life, and by
their current stressors. Studies of gene–environment interplay have grown sub-
stantially in number over recent years (Fortuna et al., 2011), increasingly supporting
the for better and for worse paradigm of differential susceptibility. For instance, in a
large cohort of American children (Lee, Brooks-Gunn, McLanahan, Notterman, &
Garfinkel, 2013), mothers with one genetic variant on the ANKK1 gene—related to
DRD2 function—exhibited differential susceptibility: for them, harsh parenting
increased as macroeconomic conditions worsened but decreased as conditions
improved. For mothers with the alternate genetic variant, harsh parenting was not
related to changes in macroeconomic conditions.

A working hypothesis emerging from these studies is that under conditions of
stress, parents carrying differential susceptibility alleles are among the less paren-
tally sensitive parents (i.e. exhibiting less optimal parental behaviours), whereas
under conditions of no stress, they are among the more sensitive parents (i.e.
exhibiting more optimal parental behaviours). Additional support for this comes
from studies indicating that the short allele on the serotonin transporter polymor-
phism (5HTTLPR) is associated with greater maternal sensitivity (Cents et al.,
2014; Mileva-Seitz et al., 2011). This is an allele that unpublished work of ours
suggests is also related to greater rates of depressive symptoms in these same, more
sensitive mothers. Thus, mothers with this allele might not only be more likely to be
influenced by more adverse experiences, but also might generally be more
responsive to ongoing environmental input, of which the new infant forms a large
proportion in the early postpartum period. In other words, a mother who is more
emotionally labile or susceptible might also be able, under optimal conditions, to
respond better to their infants.

From an evolutionary perspective, maintaining a diverse gene pool has allowed
for some phenotypes that are able to cope with greater stress (the less susceptible
parents) and whose behaviour is not greatly affected by the environment, and for
other phenotypes that are highly reactive to ongoing environmental stimuli and
whose behaviour might suffer as a result of high stress, but benefit as a result of low
stress. With historical fluctuations in the levels of environmental stress (e.g.
famines, war, drought), the maintenance of a full range of genotypes might have
been facilitated. At any given slice in history, however, some phenotypes might be
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more advantageous than others. Of course, this thinking is highly simplified and
speculative. Much more work is required in this domain.

Epigenetic Effects on Mothering

If environmental interactions with genetic polymorphisms are codified, and they are
passed across generations as well, how does this occur? Current theoretical and
empirical evidence implicates ‘epigenetic’ mechanisms, an umbrella term covering
processes by which the environment interfaces with, and changes the influence of,
underlying genetic variants without altering those variants.

Complex epigenetic processes regulate gene expression in response to envi-
ronmental input (Brookes & Shi, 2014; Kundakovic & Champagne, 2014; Meaney,
2010). In rats, licking/grooming and arch-back nursing can alter pup methylation
patterns and gene expression and can be passed on to the pup’s pups (e.g. Meaney,
2010; Szyf, Weaver, Champagne, Diorio, & Meaney, 2005). Thus, epigenetic
changes can be acquired through experience and/or inherited (Meaney, 2010).
Differential methylation of the glucocorticoid receptor (GR) gene as a result of early
experience induces long-term changes in response to stress that span into the next
generation (Weaver et al., 2004; Zhang & Meaney, 2010; Zhang, Labonté, Wen,
Turecki, & Meaney, 2013). The first epigenetic study on human behavioural
development showed GR gene expression in the hippocampus of suicide victims
was decreased only in the group who had experienced child abuse (McGowan,
Sasaki, & D’Alessio, 2009). Similar epigenetic changes have been found as a result
of child maltreatment (Perroud et al., 2014) or structural neglect in orphanages
(Naumova et al., 2012).

Aside from the involvement of direct DNA information carried by gametes,
there are multiple suggested transmission mechanisms, including for example
hormones, cytokines, and microorganisms (Toth, 2015). Mileva-Seitz et al. (2015)
outlined a mediated moderation model of intergenerational transmission of parental
behaviour. In this model, abusive grandparental behaviour might alter methylation
patterns of multiple candidate genes of interest in the offspring, leading to altered
parental behaviour set-points, and this behavioural system might be further mod-
erated by existing genotypes in parental susceptibility genes, and existing envi-
ronments, to affect the third generation.

The fact that there might be potential effects on several generations arising as a
result of environmental or behavioural exposures in the first generation, presents a
set of interesting challenges for the study of intergenerational transmission of
parental behaviour. Moreover, it has consequences for interventions and
policy-building. We feel that we are yet at too early of a stage to directly apply this
epigenetic research and reasoning towards clinical implementations, but it is an
exciting area of research that is rapidly gaining momentum. Large-scale human
behavioural studies are beginning to examine epigenome-wide methylation differ-
ences and patterns within populations, with the potential to identify previously
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unknown loci of interest that can in turn regulate the genetic variants we have been
studying for years, and other, new genetic variants that genome-wide association
studies are providing. There has arguably never been a more exciting time to be in
parenting research.

Future Directions

‘Human parenting’ is in fact clusters of behaviours with underlying motivational,
physiological, genetic, epigenetic, and environmental interactants. Parenting
behaviours exhibit variation over time and place and culture (see Cassells & Evans,
Chap. 2 this volume; Nomaguchi & Milkie, Chap. 3 this volume; Mileva-Seitz,
Afonso, & Fleming, 2012; Mileva-Seitz & Fleming, 2011). To study the underlying
mechanisms of transmission of such behaviours, we suggest it would be best to
adopt a multi-pronged approach. On the one hand, we should continue to explore
how broad parenting concepts (e.g. maternal ‘sensitivity’) are shaped by experience
and biology. On the other hand, we ought to also dissect the broader phenotypes of
parenting into smaller, discrete behavioural components. In animal research, this
approach has been fruitful: the use of micro-behavioural analysis, quantifying exact
behaviours and their durations, frequencies, and contingencies, has helped untangle
some of the complexity. The smaller components of parenting might have more
direct biological or environmental underpinnings.

Future research should also analyze interactions between multiple levels of
influence: genetic, epigenetic, and environmental. Individuals with more environ-
mentally ‘susceptible’ genotypes might have different epigenetic profiles, and we
are only scratching the surface of these interactions to peek into the shaping of
parental behaviour over time and place. Prenatal effects—which have been argued
to constitute a form of early parenting (Mileva-Seitz et al., 2015)—must also be
explored. The choices mothers make and behaviours they perform while pregnant
might be just as important to the growing foetus, as the behaviours following birth.
We recently showed that there are no large effects of prenatal maternal stress
exposure on neonatal DNA methylation profiles (Rijlaarsdam et al., 2016), but
these efforts require replication before we can dismiss prenatal stress as
inconsequential.

Finally, it would be highly beneficial to peer into the parental brain. The field so
far has used brain imaging and molecular genetics studies of genes thought to be
expressed in the brain. Future techniques which allow a more direct view of the
human parental brain—and genes expressed in different neural regions—would be
the ultimate approach to understanding parental behaviour. Animal studies have a
lot to offer, as they permit the use of invasive techniques to map and monitor gene
expression in the brain. However, there are limits to the amount of extrapolation we
can and ought to do from non-human to human parenting, imparted by the greater
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complexity of human parenting behaviour and cortical organization (Lonstein et al.,
2015).1

The many changes that new parenthood entails often bring about a large amount
of stress. Parental ability to cope with stress is likely codified at multiple levels,
from the genetic to the epigenetic. The expression of parental behaviour during
stressful times is a hugely important predictor for children’s well-being. Parenting
scientists are only beginning to explore the mechanisms by which stress interacts
with the biology of the parent to shape their behaviour (see Neuenschwander &
Oberlander, Chap. 6 this volume; Crnic & Ross, Chap. 11 this volume). As far as
impactful implications, we ought to focus on research that can give rise to pre-
dictable and replicable intervention strategies for those most at risk. From a research
perspective, we are a long way from understanding the complexities of the systems
that help shape parental behaviour, but we have made great strides by considering
both animal and human research and tackling them both at multiple levels of
influence, from the genetic to the behavioural.
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Part III
Pathways to Managing Parental Stress



Chapter 11
Parenting Stress and Parental Efficacy

Keith Crnic and Emily Ross

Among determinants of parenting, few constructs have engendered the kind of
attention as has stress. Since Belsky’s seminal determinants paper in 1984, and to
some degree even before, stress has had a prominent place in understanding why
parents parent the way that they do. The effect of stress on parenting, especially the
adverse influences on aspects of parental efficacy, has been studied extensively
across the last several decades. Indeed, it has become almost typical that studies of
the determinants of parenting, especially if any risk condition is present, include
some measurement of reported stress.

Several conceptual frameworks for understanding parenting stress currently exist
and influence the nature of the research that has been done to explicate the con-
struct. Despite differences in conceptualizations, the defining characteristics of
parenting stress are similar and are well captured by Deater-Deckard’s (2004)
description of parenting stress as “a set of processes that lead to aversive psycho-
logical and physiological reactions arising from attempts to adapt to the demands of
parenthood” (p.6). Given these defining qualities, it is reasonable to expect that
parenting stress would present a significant challenge to parents’ self-efficacy and
sense of competence or well-being.

It is nevertheless important to recognize here that parenting stress cannot be
simply viewed as an attribute or response of an individual mother or father at any
one point in time. A mother’s or father’s perception of parenting stress and the
implications of that experience reflect systemic processes within the family that are
transactional, reciprocal, bidirectional, and developmental in their function. To date,
a more systemic developmental perspective has not characterized the general
approach to research on parenting stress. But in addressing the connections between
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parenting stress and parental self-efficacy, this chapter will promote approaches to
understanding relations between parenting stress and parental functioning that
encourage more systemic developmental perspectives.

Before delving more deeply into issues related to parenting stress, we first
address conceptual perspectives on parental self-efficacy and the reasons why its
links to parenting stress may be particularly important. Next, we address a number
of critical issues in the conceptualization of parenting stress, with a particular eye
toward its measurement, its developmental implications, and the transactional,
systemic nature of the construct. From those perspectives, we then examine the
evidence that links parenting stress to a variety of parenting processes, promoting a
focus on reciprocal, transactional, and systemic perspectives. We conclude with a
few recommendations for future research directions.

Parenting Self-efficacy

As O’Neil, Wilson, Shaw, and Dishion (2009) indicate, parental efficacy draws much
from the basic concept of self-efficacy (Bandura, 1977), and parental self-efficacy
(Glatz & Buchanan, 2015) addresses the extent to which parents believe they have
the ability to influence their children’s development and the contexts in which that
development takes place. The expectation that one is efficacious as a parent is derived
from multiple sources of input (O’Neil, Wilson, Shaw, & Dishion 2009), including
parents’ direct experience with their children and the nature of ecological contexts in
which one’s parenting experience occurs (Glatz & Buchanan, 2015). In this sense,
parental self-efficacy emerges from the same experiential context as does parenting
stress, giving rise to the likelihood that the two constructs might well align and that
parenting stress may serve to change parental efficacy over time. There is some
evidence that parental self-efficacy does change over time, increasing during early
childhood (Weaver et al., 2008) only to decrease as children enter adolescence (Glatz
& Buchanan, 2015). Whether such change can be tied to parenting stress is an
important question for which the answer is not yet entirely known.

We have speculated before about whether parenting stress can serve as a change
agent over time (Crnic & Low, 2002), essentially reducing parents’ sense of their
own efficacy as children develop and changing the nature or quality of parent–child
relationships. The answer to whether such pathways of influence exist has not yet
been fully explicated, but the effort to better understand the links between parenting
stress and parent efficacy offers some important indications that there may be merit
to such suggestions.

Nevertheless, when it comes to parenting, it seems clear that experience matters.
There is a wealth of evidence that having the opportunities to develop mastery is an
effective way to increase self-efficacy (Bandura, 1977), and indeed, parents with
multiple children report higher parental self-efficacy than do parents of single
children (Leahy-Warren & McCarthy, 2011). On the other hand, there is also
evidence to suggest that parents with more children report higher parenting stress
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(Crnic & Greenberg, 1990; Skreden et al., 2012; Spinelli, Poehlmann, & Bolt,
2013), balancing the effect of experience with the pressures of increased demand on
parents.

Parents with high self-efficacy feel competent in the parenting role, have a sense
that they can successfully accomplish parenting tasks, and believe that they can
exert positive influence on a child’s developmental competence. Parenting attitudes,
parenting beliefs, and parenting behaviors are all relevant to this sense of
self-efficacy, and each of these characteristics has some degree of impact on child
development. Child characteristics, behavior, and relational qualities are also crit-
ical to parents’ self-efficacy and may be more important than are the ecological
contexts in which the parent–child relationship exists (see also McQuillian and
Bates, Chap. 4 this volume; Glatz & Buchanan, 2015). Again, these attributes of
parental self-efficacy share important features with parenting stress, which is also
highly dependent on parental perspectives, children’s developmental and behavioral
qualities, and the quality of the parent–child relationship.

We are all likely to agree that parenting competence and self-efficacy (PSE) are
important attributes of successful parenting (Shumow & Lomax, 2002; Teti &
Gelfand, 1991) and are linked with a variety of positive and negative outcomes for
parents and for children (Jones & Prinz, 2005). Identifying those factors that create
risk for parenting competence is therefore important in constructing models for
successful child development. The relations between parenting stress and parental
self-efficacy are reciprocal, and the direction of effect can travel in either way.
Further, there are likely to be critical pathways of influence at play. It may be that
compromised parenting self-efficacy, in whatever form, can be a direct consequence
of parenting stress. There is evidence to support such simple direct effects. On the
other hand, it is likely that there are more complex pathways of influence in oper-
ation in which the links between parenting stress and parental self-efficacy are allied
in mediated processes with implications for emerging parent and child well-being.
Further, even more complex pathways that delineate moderated mediation processes
(or vice versa) are also possible. For example, early parenting stress may predict later
parental psychological distress (e.g., more depressive symptoms), but the effect may
be indirectly affected (mediated) by parental self-efficacy. But, that mediated path-
way may only be present under conditions where social support does not exist.

Conceptually, high parenting stress should have an adverse effect on parenting
self-efficacy, creating doubt and hesitation or irritation and impulsive parental
responding. On the other hand, low parent self-efficacy may well lead parents to
perceive children’s behavior and parenting processes as more stressful. Either
direction is reasonable to assume and may in fact take place within the parent and
parent–child dyad. Research models pursue both directions in an attempt to
understand the complex interplay between parenting stress and parenting
self-efficacy. But regardless of the directional conundrum, the relation between
parenting stress and parenting self-efficacy is transactional; that is, the two factors
affect one another across time. This renders the direction of effect issue as subject to
the specific question at hand, and the timing of when that question is asked. Once a
link is established between parenting stress and parenting self-efficacy, they become
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reciprocally influential to one another in ways that serve to perpetuate the con-
nection. As the parent is stressed, she or he feels less efficacious. As efficacy
becomes more compromised, parenting becomes more stressful, and the cycle is
maintained between the two interdependent constructs.

Preliminary Considerations in Linking Parenting
Stress and Parent Self-efficacy

In exploring the links between parenting stress and parenting efficacy, there are
multiple issues to consider that help to define and explicate the nature of the
connections that may exist. These issues are particularly germane to the synergy
between parenting stress and parenting self-efficacy but are tied more specifically to
parenting stress as an independent construct as well.

Conceptual Bases and Limitations

It is difficult to reach a full understanding of the implications of parenting stress on
later competencies without addressing the ways in which it is has been both con-
ceptualized and measured. Crnic and Low (2002) as well as Deater-Deckard (2004)
have provided discussions of the issues and approaches, differentiating the more
problem-focused parent–child-relationship (P-C-R) framework exemplified by
Abidin’s (1992) model, and the more normative, everyday experiential basis of
parenting daily hassles (PDH) as indexed by the approach of Crnic and Greenberg
(1990). By far, the majority of the research on parenting stress has utilized the
P-C-R model and Abidin’s (1995) Parenting Stress Index (PSI), and most often now
its reliable and useful three-scale short form. As Deater-Deckard (2004) suggests,
the PSI is most typically used with clinical or risk samples in which parenting stress
is thought to be highly salient as a predictor of some adverse condition or a result of
some problematic function. In contrast, the PDH targets more normative and
adaptive everyday stresses that are typical of child behavior and parenting
responsibilities, although it has important functions with risk groups as well (e.g.
Gerstein, Crnic, Blacher, & Baker, 2009). Both approaches offer important per-
spectives on the parenting stress process, with some shared focus but divergent
emphases. Beyond the American-focused approaches, the Swedish Parenthood
Stress Questionnaire (SPSQ; Östberg, Hagekull, & Wettergren, 1997) was devel-
oped based on the model presented by Abidin’s (1995) PSI but expanded on that
framework to address broad elements of parenting along five scales (incompetence,
role restriction, social isolation, spouse relationship problems, and health prob-
lems). There has been an emphasis on parenting stress research in Scandinavian
countries, and the SPSQ has been used and validated in Sweden and Norway.
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The fundamental difference between the P-C-R approach and that of the parenting
daily hassles approach is the emphasis on existing problematic function. In many
ways, the P-C-Rmodel assumes that the presence of some problematic status (parental
distress, child behavior problems, and parent–child relationship conflict) is stressful,
which adversely affects the parenting context. Certainly, there is a wealth of evidence
to support that conceptual connection. Nevertheless, it is not surprising that parenting
stress measured within this framework would be associated with problematic func-
tioning as the measure itself indexes existing problems in the family context.

The daily hassles approach, in contrast, identifies parenting tasks and child
behaviors that reflect everyday experience that is essentially normative (sibling
conflicts, child whining/complaining, repeatedly cleaning up messes, picky eating,
etc.) but may be considered stressful, especially in the cumulative experience of the
events over short periods of time. The measurement paradigm for parenting daily
hassles (Crnic & Greenberg, 1990) judges parent response along two dimensions:
the frequency with which parents experience each event (frequency scale) and the
degree to which the event is judged to be stressful or irritating (intensity scale).
Both frequency and intensity are rated separately along a 5-point scale for each
item, providing indices that reflect how often parents experience these parenting
events and how much they perceive them to be stressful. It is meant to capture
normative rather than problematic experience but still discriminate between parents
that are more and less stressed by the everyday parenting experience.

The P-C-R and parenting daily hassles approaches are not conflicting but are more
complementary in what they offer current conceptualizations of parenting stress.
Integrating the two may provide more robust perspectives on systemic family stress
experience, capturing both the risk and normative processes through which most
families evolve across the developmental periods that are characterized by caregiving.

Source of Stress

There is a need to distinguish between stressed parents and parenting stress.
A stressed parent may result from any number of circumstances outside the context
of the family or caregiving. Job stress, economic stress (see Cassells and Evans,
Chap. 2 this volume), and interpersonal relationship stress may all contribute. There
are large literatures on these stress contexts, and it is outside the scope of this chapter
to detail those relations. Parenting stress, however, involves stressors that are tied
specifically to the context of caregiving, parent–child relationships, and the broader
parenting role (see Nomaguchi and Milkie, Chap. 3 this volume). This is not without
its controversy (see measurement issues below). How we conceptualize and measure
stress, and particularly how we measure parenting stress, is critical to understanding
the various phenomena in which we are interested. Several studies that we have
conducted that have included both measures of life stress and parenting stress
indicate that parenting stress predicts parenting attitudes and behavior not only
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above and beyond the contribution of non-parenting related major life stresses, but
also differentially (Crnic & Greenberg, 1990; Crnic, Gaze, & Hoffman, 2005).

Developmental Functions

One of the elements in the connection between parenting stress and parenting
self-efficacy that has received far too little attention is the obvious developmental
implications of this phenomenon. The literature has been woefully inadequate in
considering the implication of child age and the likely differences across the
developmental period that come into play in the connections between parenting
stress and parenting processes. Parents of infants, toddlers, preschoolers, school-age
children, and adolescents all face different developmental challenges with their
children. Yet, there is a tendency to treat parenting stress as if it is a stable and
coherent construct across the developmental period with little concern for the
obvious developmental differences that may exist. There are exceptions, such as
Spinelli et al. (2013) from four months to three years; Crnic and Booth (1991)
across ages one, two, and three; Crnic et al. (2005) across ages three to five;
Deater-Deckard, Pinkerton, and Scarr (1996) from preschool to early school age;
and Putnick et al. (2010) across ages 10–14 years. Most of these studies that look
across age spans, albeit relatively brief spans, find few differences in absolute
amounts of parenting stress experienced by parents at differing ages or find strong
stability across periods that are measured.

Although absolute stability and levels of stress may be similar when measured in
the studies above, such analyses do not necessarily provide a full accounting. It
could be that it is not the amount of stress that varies or changes, but the specific
facets of parenting or child behavior that change across time. The parent of the
preschooler and the parent of an adolescent may perceive the stressfulness of their
parenting similarly on a general level, but the behaviors and childrearing respon-
sibilities that create that stress are likely quite different and may have different
implications for parent self-efficacy or other parenting attributes. The stability in
parenting stress might also suggest that perceived parenting stress is more an
underlying parent personality marker than an objective index of unique stressful
experience, an explanation that has been raised by others as well (Deater-Deckard,
2004). Regardless, it is imperative that broader, more focused efforts be made to
identify the underlying developmental processes that may differentiate the experi-
ence and effects of parenting stress from infancy through adolescence.

Systemic Considerations

One of the major shortcomings in parenting stress research to date is the fact that we
do not tend to treat parenting stress as a systemic construct despite the fact that it
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truly reflects more multifaceted and multileveled influence than individual factors.
Indeed, individual studies tend to focus on parenting stress related to a specific child
at a particular age in families, as most studies are interested in targeted develop-
mental phenomena. However, families often have children of other ages at home,
even if those children are not the focus of the research of interest. Parents with
multiple children are often asked to respond to parenting stress instruments in the
context of the specific child of interest despite the fact that the stress of parenting
comes from more than just the experiences related to a single child. That is, par-
enting stress is a dynamic construct that likely represents the cumulative and
integrated influence of all children in the home or may differ for sibling children
within the same home, as Deater-Deckard, Smith, Ivy, and Petrill (2005) have
demonstrated. Further, there is evidence that the number of children in the home
matters for parents’ experience of stress (Crnic & Greenberg, 1990). The nature of
such influence, however, may be dependent on the number and ages of the children
and the specific research question at hand.

Another systemic factor involves the idea that mothers and fathers are not
necessarily interchangeable in their perspectives on parenting stress. There is some
evidence that there are similarities as well as differences between mothers and
fathers with respect to parental self-efficacy (Jones & Prinz, 2005). Additionally, the
differences in how mothers and fathers might perceive the stressfulness of parenting
could present some interesting contrasts (Deater-Deckard, 2004) but have not really
been studied in depth. How does mothers’ stress affect fathers and fathers’ stress
affect mothers in the context of the family and individual parenting processes?
These issues of influential crossover effects are addressed later in this chapter.

To address the systemic, dynamic nature of parenting stress, we offer a con-
ceptual model that attempts to incorporate the salient elements that reflect the
complex systemic nature of parenting stress as it might be related to parenting
self-efficacy and beyond to any number of related parent and child competencies.
The model (see Fig. 11.1) attempts to portray the complexity inherent in the
reciprocal, bidirectional nature of the relations between parenting stress and par-
enting across time as well as indicates the possibility for crossover effects between
caregivers that can be either direct or mediated. Further, child factors (e.g.,
developmental considerations and number of children) and family system attributes
(e.g., marital functions and coparenting) both contribute to parenting stress pro-
cesses and are affected by them over time. These complex transactional processes in
turn have both immediate and longer term consequences for the well-being and
competence of parents and children in the family.

Measurement Issues

Measuring stress, whether specific to parenting or not, is fraught with a number of
methodological conundrums, and cautions are required regardless of the approach.
These have been well detailed elsewhere (Crnic & Low, 2002; Deater-Deckard,
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1998, 2004; Reitman, Currier, & Stickle, 2002) but involve concerns such as the
objective versus more subjective appraisal of stressors and the extent to which stress
indices may be contaminated by mood or affective wording, the latter which makes
it difficult to differentiate between the stress predictor and psychological distress or
other outcomes of interest. We are wise to be aware of the caution raised some time
ago about the confound of “symptoms predicting symptoms” in the link between
stress and psychological outcome (Dohrenwend & Shrout, 1985).

Evidence for Adverse Influence on Parenting Efficacy

In connecting parenting stress and parenting self-efficacy, research has taken a
broad perspective with respect to what might reflect efficacy in the parenting role.
Certainly, direct measures of parent beliefs about their own parenting self-efficacy
are obvious targets, but there are multiple indirect markers that include a range of
other parenting attitudes and beliefs, parenting styles, parent well-being or distress,
parenting behaviors, and even more systemic family markers such as marital
relationship quality and coparenting processes. We touch on each of these below.

Parenting
Stress

Father
Parenting

Stress

Father

WELL BEING &
COMPETENCIES

Parenting
Stress

Mother
Parenting

Stress

Mother

CHILD FACTORS

FAMILY SYSTEM

Parenting
Self Efficacy

Fig. 11.1 Dynamic and systemic processes linking parenting stress and parenting processes
within the family context
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Efficacy Beliefs

With an explicit focus of this chapter on the link between parenting stress and
parental self-efficacy, it is worth exploring the central proposition that the experi-
ence of parenting stress is associated with direct makers of lower self-efficacy in
parenting. Despite what must seem as a fairly intuitive relation to pursue, there is
surprisingly little direct evidence that has accrued. Only a few studies have
specifically assessed relations between parenting stress and parental self-efficacy,
and the findings are consistent with expectations (e.g., Jones & Prinz, 2005). In a
study of parents of clinically identified behavior problem preschoolers (Scheel &
Rieckmann, 1998), parenting stress and parent self-efficacy were negatively related
(r = −.62), and parenting stress predicted parental self-efficacy over and above the
contribution of other indices of family functioning. Jackson and Huang (2000)
likewise found that mothers of preschoolers who experienced more parenting stress
reported less self-efficacy, and mothers’ self-efficacy in turn mediated the relations
between parenting stress and parenting behavior. In this case, parenting stress was
indexed by a subset of seven items from the PSI, and parenting behavior was
represented by a set of report and observational items from the HOME (Caldwell &
Bradley, 1984). More recently, Dunninga and Giallo (2012) explored the connec-
tions between fatigue, parenting stress, and parent self-efficacy in mothers of
infants, finding that parenting stress was negatively associated with parent efficacy,
and in fact, mediated the relation between fatigue and maternal self-efficacy. This
study supports the direct linkage not only between parenting stress and lower parent
self-efficacy, but also between parental fatigue and parenting stress, which has
important implications for emerging biopsychosocial models of parent health.

In all, the evidence supports the notion that parenting stress and parent efficacy
are linked such that greater stress coincides with lower efficacy. Although direction
of effect is indeterminant, or could certainly operate in either direction, it never-
theless follows that parental efficacy and its correlates might well be at risk under
conditions in which parenting stress is high. Indeed, research not only tends to lead
to such straightforward conclusions, but also suggests that there is a fair amount of
nuance and specificity in the ways in which parenting stress is linked to broadly
conceived markers of parental efficacy and competence.

Parent Psychopathology

We have all heard the classic parent refrain of “you kids are driving me crazy!” The
extent to which that might literally be true has been the subject of a fair amount of
research and not a small amount of interest. The connection between parenting
stress and parent psychological distress is again one in which the pathways of
influence are complex. It seems likely that parenting stress can lead to the expe-
rience of some psychological distress for mothers and fathers, and indeed, a wealth
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of evidence is available to support such connections. However, the evidence in
support of a pathway from parenting stress to diagnosable disorder is less obvious.
Although studies that connect parent depression and anxiety with parenting stress
are apparent, it is often more typically dysphoria or anxious symptoms that are
addressed as opposed to a specific diagnosed disorder. Thus, it is less clear that
stresses associated with the parenting role are alone sufficiently robust to lead to
clinical disorder. In contrast, the pathway from existing parental psychopathology
to the experience of greater parenting stress is more conceptually robust, and
existing research provides clear support for this linkage.

In the end, it may not matter whether there is a specific mental health diagnosis
or not, as parental well-being is important in its own right and connects up well with
other parenting processes to affect both parent and child functioning. Thus,
understanding the ways in which parenting stress and various indices of parent
well-being covary is an important goal. Consistent with stress research in almost
any context, parenting stress and parental well-being are inextricably tied together
such that higher stress is associated with less parental well-being (Cheah, Leung,
Tahseen, & Schultz, 2009; Lamis, Wilson, Tarantino, Lansford, & Kaslow, 2014;
Skreden et al., 2012). But again, the nature of these effects and the mechanisms that
drive them are more complex than simple main effect models would suggest. The
Skreden et al. (2012) study of Norwegian parents of preschoolers indicates that the
processes by which mothers’ and fathers’ well-being is affected are differentially
related to factors associated with parenting stress (e.g., social isolation and role
restriction), and Cheah and colleagues (2009) present evidence to show the mod-
erating influence of parenting stress on the connections between well-being and
parenting styles.

Among indicators of parent distress, perhaps most frequently studied is parental
depression, and especially maternal depression. Studies involving parental anxiety
follow closely after that. In either case, the connections between symptoms and
parenting stress are reliably strong and in the expected direction to indicate that
greater parenting stress is linked to the endorsement of more symptoms
(Delvecchio, Sciandra, Finos, Mazzeschi, & Di Riso, 2015; Gray et al., 2012;
Nygren, Cartensen, Ludvigsson, & Frostell, 2012; Pripp, Skreden, Skari, Malt, &
Emblem, 2010; Shea & Coyne, 2011; Skreden et al., 2012; Thomason et al., 2014).
Further, parenting stress leads to decreased parental self-efficacy, and decreased
parental efficacy has been found to be related to lower parental well-being and more
depressive symptoms (Jones & Prinz, 2005; O’Neil et al., 2009). With respect to
differences between mothers and fathers, the evidence does not clearly suggest that
stress has differential effects on well-being for women and men. In some studies,
mothers report more stress and more symptoms/less well-being than fathers
(Skreden et al., 2012), whereas in others, such differences fail to emerge (Solmeyer
& Feinberg, 2011).

The major issue with much of the research on parenting stress is that it relies on
parent report to identify the extent of parent symptoms as well as the degree of
parenting stress and is therefore subject to shared method variance biases. Much of
it is also single point in time, cross-sectional research, which means that direction
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of effect cannot easily be discerned. Longitudinal studies that connect symptoms
with parenting stress and offer the structural models necessary, or the cross-lagged
analyses that are likely to help untangle the directionality issues, are simply too few.
Nonetheless, Thomason et al. (2014) offer some compelling longitudinal findings
that demonstrate the complexity of the connections that may exist, at least during
infancy. Exploring overall parenting stress as well as the three short-form scales
from the PSI, they demonstrated that overall parenting stress served to predict later
maternal depressive symptoms in a cross-lagged analysis assessing parenting stress
and depression across three-, seven-, and 14-months postpartum. However, when
parenting stress components were examined individually, the findings became less
consistent. For the parental distress scale, there were no cross-lagged effects to later
depression. For the difficult child scale, depressive symptoms predicted stress rather
than the other way around, and finally for the parent–child dysfunctional interaction
scale, bidirectional cross-lagged relations emerged, but the model fit indices were
poor. Other longitudinal research suggests that parent symptoms measured in
infancy can lead to higher levels of reported parenting stress later (Pritchard et al.,
2012). The high-risk nature of this sample may account at some level for the
differences between these results and those of Thomason et al. (2014).

Whether the link between parenting stress and parental psychopathology is
initiated by parental distress that leads to subsequent parenting stress or vice versa,
it is likely that the process becomes transactional and cyclical, creating an ongoing
feedback loop in which each factor facilitates the experience of the other across
time. Depending upon child age and where in the cycle measurements are taken,
one factor or the other may appear to be the precipitant. Minimally, we need to
extend our research models beyond cross-sectional approaches as well as beyond
the early childhood period to more fully understand the interplay between parenting
stress and distress in parents.

Parenting Styles

One common focus of much of the research which has explored the connection
between parenting stress and parenting processes has been on parenting styles,
broadly conceived to represent parents’ general approach to or attitudes about
children and child rearing. In some early work, parent’s perspectives about the
complexity of child development showed some interesting relations to parenting
stress (Crnic & Booth, 1991), such that the degree to which mothers were stressed
depended on the complexity with which they viewed development. For mothers
who viewed development as complex and dynamic, parenting younger children was
perceived as more stressful. For parents who viewed development in more concrete
or simple terms, preschoolers were perceived to be more stressful. This suggests the
importance of developmental perspectives on parenting stress processes, as parents
sense of the stresses associated with childrearing may depend to some extent on
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children’s growing behavioral repertoires or skills and the goodness of fit with
parental expectations about development.

More commonly, research on parenting stress has examined the connection to
traditional parenting styles such as those identified by Baumrind (1991). Low
parenting stress has been associated with more authoritative parenting styles, even
when otherwise supportive contexts may be available to parents (Cheah et al.,
2009). Likewise, parenting stress has been associated with inconsistent or more
punitive parenting practices that are aligned with more authoritarian approaches
(Shea & Coyne, 2011), as well as more demanding and less responsive parenting
(Ponnet et al., 2013). Interestingly, even adolescents’ reports about the parenting
style of their parents (acceptance/rejection versus psychological autonomy/control)
have been shown to connect to parent’s report of parenting stress (Putnick et al.,
2010), providing greater context for validation of the association.

Other attitudes and beliefs tend to confirm these same links, such that parenting
stress connects in theoretically consistent ways with parents’ perceptions of various
parenting correlates. For example, parents who report high stress also report lower
parenting satisfaction (Crnic & Greenberg, 1990), less perceived support (Cheah
et al., 2009; Crnic & Greenberg, 1990), poorer reactions to child negativity
(Mackler et al., 2015), less cognitive readiness to parent (Chang et al., 2004), and
more perceived ecological (neighborhood) disorder (Lamis et al., 2014). This latter
link is relevant to parenting stress in disadvantaged groups where it can be difficult
to parent effectively in neighborhoods that are less safe, contributing to increased
parenting stress and more hostile parenting.

Observed Parenting Behavior

Much the same as with parenting beliefs and attitudes, parental self-efficacy can be
judged by the quality of the behavior that parents display during interactions with
their children. Parental self-efficacy influences the degree to which parents feel
capable of managing developmentally salient processes with their children in
support of the child’s emerging competence, which can obviously be represented in
the quality and consistency of the behavior displayed in parents’ interactions with
their children. Indeed, parent self-efficacy is heavily influenced by parents’ expe-
riences with their children and the quality of the parent–child relationship that
exists.

A wide range of parenting behaviors has been studied in relation to parenting
stress. Chief among these have been parental affect (positivity and negativity),
sensitivity, involvement, and intrusiveness. In general, greater parenting stress is
associated with more negative parenting behavior, and this is true across devel-
opmental periods of interest (Gerstein & Poehlmann-Tynan, 2015; Harden,
Denmark, Holmes, & Duchene, 2014; Mills-Koonce et al., 2011). However, such
findings are not ubiquitous, and there are indications that some indices of parenting
stress are associated more with less positive parental behavior than they are with
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more negative parenting behavior (Crnic et al., 2005; Jackson & Huang, 2000;
Spinelli et al., 2013). For example, in our research, parenting daily hassles were
strongly predictive of less maternal positivity and less dyadic pleasure in interac-
tions with five-year-old children but did not predict more maternal negativity or
greater dyadic conflict. It may be that these more normative daily hassles may
operate to suppress parental positivity than increase parental negativity, although
that remains to be further explored across child ages and samples.

Parenting behavior is often conceptualized as a mediator that serves to connect
parental experience of stress with some untoward or adverse outcome, usually
something associated with problematic competence in the child. This is sensible, as
it is difficult to make the conceptual argument that parents’ experience of parenting
stress directly affects some child specific competence. It is easier to make an
argument for a direct effect on the parent such that their psychological well-being,
their satisfaction with parenting, or the quality of their behavioral interactions might
all be directly affected by the experience of stress associated with parenting.

Indeed, multiple studies have attempted to explore the nature of the mediated
pathways linking parenting stress with some important child outcome, surmising
that the effect of parenting stress on poor child outcomes is mediated through the
effect that parenting stress has on parenting behavior. This describes a process by
which the experience of parenting stress influences the nature of parent behavior,
likely creating greater negativity, more intrusiveness, less positivity, and/or less
sensitivity. In turn, those less optimal parenting behaviors lead to more problematic
development in the child. Despite the compelling conceptual argument for such
pathways, the evidence in support of such indirect influences is not uniformly
compelling (Anthony et al., 2005; Crnic et al., 2005; Mackler et al., 2015).
Identifying salient pathways of influence between stress and parenting behavior in
the service of child and family competencies merits much further attention given its
conceptual coherence.

Coparenting Processes

Recently, attention has begun to develop toward more systemic influences in
families, and work on parenting stress has begun to follow. In particular, attention
to coparenting processes, as well as marital relationships, has engendered some
interest. Coparenting involves the way parents coordinate their parenting, support
or undermine each other, and manage conflict regarding childrearing (Minuchin,
Rosman, & Baker, 1978). Coparenting processes have been shown to be especially
salient to parental adjustment, parenting processes, and child developmental and
behavioral competencies (Feinberg, Kan, & Hetherington, 2007; Gable, Crnic, &
Belsky, 1994). Further, coparenting has been found to both mediate and moderate
the influence of individual parent characteristics, couple relationship quality, and
parenting stress on various parenting and child adjustment factors (Feinberg, 2003).
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Coparenting provides a prime context for exploring the ways in which parenting
stress may affect systemic processes in families. And unlike more individual par-
enting processes, the connections between parenting stress and coparenting might
take various forms, both positive and negative. Parenting stress might undermine
parents’ abilities to work together, but it is also possible that a parent under stress
might also rely on their partner to help encourage a consistent and coherent par-
enting framework. In the latter case, parenting stress might facilitate more coop-
erative or compensatory processes between parents. To date, evidence is most
suggestive that when mothers’ and fathers’ combined parenting stress is low,
parents are better able to coparent effectively (Feinberg, Jones, Kan, & Goslin,
2010), and coparenting intervention effects are better sustained when mothers and
fathers experience less parenting stress.

Several recent longitudinal studies also indicate some important connections
between parenting stress and coparenting processes. Using longitudinal survey data
to study supportive coparenting processes, Schoppe-Sullivan, Settle, Lee, and
Kamp Dush (2016) explored several connective pathways between coparenting and
parenting stress. Their findings suggested that fathers’ (but not mothers’) percep-
tions of supportive coparenting at three months postpartum mediated the associa-
tions between their own (fathers’) anxious adult attachment during the third
trimester of pregnancy and their parenting stress six months later. Additional tests
of moderation revealed that mothers’ perceptions of greater supportive coparenting
were associated with lower parenting stress only when their parenting self-efficacy
was low, but fathers’ perceptions of greater supportive coparenting were associated
with greater parenting satisfaction only when their parenting self-efficacy was high.
This is a prime example of the complex and nuanced relations between parenting
stress and parenting processes that emerge when multidimensional longitudinal
models are employed. Similar evidence can be found in work by Delvecchio et al.
(2015), who reported that levels of family maladjustment and parenting stress were
mediated by the quality of the coparenting alliance.

Coparenting offers a window into understanding systemic effects of parenting
stress, and to a certain extent, coparenting may reflect on the marital
relationship. Surprisingly, there has been precious little study of parenting stress
and marital relationship quality, or the bidirectional pathways that might detail
relations between parenting stress, marital quality, and parenting efficacy. Over and
above the effects of general social support, a positive marital relationship may act as
a buffer in the face of high parenting stress (Gerstein et al., 2009; Robinson &
Neece, 2015), may predict levels of parenting stress (Williford, Calkins, & Keane
2007), or may be influenced by parenting stress.

Certainly, the construct of “marital quality” has been conceptualized in a number
of different ways across studies, highlighting its diverse role in understanding
parenting more generally, and parenting stress, more specifically. Despite the likely
bidirectionality in relations between parenting stress and marital quality, most
studies have examined these factors independently as predictors of parenting
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behaviors (e.g., Ponnet et al., 2013) or have considered marital quality as a mod-
erating variable. Future directions should continue to consider the pathways of
influence that illuminate the mechanisms by which parenting stress and marital
quality work together to influence parenting.

Research indicates that poor parent–child relations have been linked to hostile
marital relationships (Katz & Gottman, 1996), which may be especially salient for
fathers who (more so than mothers) are found to withdraw from their children
and/or respond in coercive ways as a result of marital conflict (Crockenberg &
Covey, 1991). Given that mothers more often take on the primary caregiving role, it
may be easier for mothers to separate marital conflict from the role as a mother
whereas for fathers, this “spillover” into the father–child relationship is harder to
avoid. Interestingly, however, specific dimensions of hostile mother–father inter-
actions (which could involve coparenting) may be more predictive of parenting than
broad measures of marital quality. It has been noted that marital hostility is asso-
ciated with fathers’ negative parenting behaviors only when this hostility occurred
during marital conflict resolutions. For mothers, behaviors suggestive of child
rejection were a result of withdrawn behavior of fathers during marital conflict
(Katz & Gottman, 1996). From a family-systems perspective, efficacy in the par-
enting role can be influenced by interactions with others, especially individuals that
share a close relationship (Merrifield & Gamble, 2013). Consistent with a “spil-
lover” hypothesis, partners that feel unsuccessful in their marital relationship may
also distrust their own efficacy in the parenting role.

Spillover is a within-person phenomenon whereby functioning in one psycho-
logical domain affects or becomes associated with functioning in another, different
domain such as the connections between fathers’ marital functioning and father–
child relationship factors described above. In contrast, “crossover effects” between
parents are more systemic processes that could and should be much more
emphasized with respect to parenting stress. Crossover occurs when an individual’s
functioning in one domain affects or is associated with another individual’s func-
tioning in one or more relevant domains. In the case of parenting stress, it may well
be that one parent’s experience crosses over to have a direct influence on the
partner’s perceived stress or functioning in other parenting domains. One investi-
gation by Putnick et al. (2010) highlights the potential importance of such crossover
effects involving parenting stress. In their study of parents of young adolescents,
Putnick et al. (2010) showed that mothers parenting stress has relatively minor
influence on fathers’ parenting stress, as maternal distress (the PSI subscale) at child
age 10 had a small but meaningful effect on father distress at child age 14. In
contrast, fathers’ stress at child age 10 had consistently broader and larger relations
to mothers’ parenting stress at child age 14, with links to both maternal distress and
child difficult behavior (although not dysfunctional interaction). In each case, higher
stress experienced by one parent at child age 10 was predictive of higher parenting
stress in the other parent at child age 14. Unfortunately, crossover effects within
time periods were not assessed, as it would be important to demonstrate that one
parent’s stress can influence the others’ experience of stress in the moment as well
as years later. Identification of concurrent crossover effects creates some
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methodological challenges, and such research efforts remain for future studies.
Nevertheless, crossover effects involving parenting stress have also been found in
families of children with intellectual disabilities (see also Neece and Chan, Chap. 5
this volume), as Gerstein et al. (2009) reported that both mothers’ and fathers’
well-being and marital satisfaction influenced the others’ experience of parenting
stress, and a positive father–child relationship helped to prevent rising parenting
stress in mothers. It is this increasing attention to complex pathways of influence in
longitudinal research that is providing more nuanced understandings of stress
processes in families.

Mother Father Differences

The attention to coparenting processes highlights the importance of considering the
potential differences between mothers and fathers with respect to parenting stress.
Despite the emerging interest in coparenting, and the fact that “mothering” is no
longer synonymous with “parenting” (Pleck, 2012), it is still the case that a dis-
proportionate number of studies have examined parenting stress with respect to
mothers only. Fathers, however, may differentially experience parenting stress, or
the effects of the stress experienced may have different implications for fathers than
it does for mothers. Some recent studies have included direct analyses of fathers’
parenting stress, comparing and contrasting the parenting experience for mothers
and fathers. Some of those findings have been described briefly in previous sec-
tions, but the issues are addressed more fully below.

Although fathers’ parenting stress is now more prominently examined in
research studies (Deater-Deckard, 2004), the evidence in support of differences or
similarities is equivocal. Some studies find evidence of differences in the absolute
levels of parenting stress between mothers and fathers (Delvecchio et al., 2015;
Fang, Wang, & Xing, 2012; Skreden et al., 2012), while others do not (Crnic &
Booth, 1991; Deater-Deckard & Scarr; 1996; Putnick et al., 2010; Solmeyer &
Feinberg, 2011). When differences are found, it is typically mothers that report
higher parenting stress. Nevertheless, the field seems no closer to resolving whether
mother–father differences exist in the experience of parenting stress than it was a
decade ago (Deater-Deckard, 2004). Sampling differences, the changing and
evolving role of fathers, and varying conceptualizations of parenting stress are all
likely contributors to the mixed findings that have emerged to date. Nevertheless,
attempts to simply identify whether or not mothers and fathers differ in their reports
of parenting stress are likely to be less meaningful than attempting to identify the
conditions or contexts under which similarities and differences emerge.

Findings in studies of the relation between parenting stress and parenting
self-efficacy between mothers and fathers have also been inconsistent, with some
research identifying negative associations in mothers only (Reece & Harkless,
1998), and other studies finding these associations in fathers (Sevigny &
Loutzenhiser, 2010). There are a number of explanations for these discrepancies,
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most of which have not been empirically tested. These include spillover of
work-related stress to parenting stress, differences in working mothers and fathers
as compared to stay-at-home parents, and developmental status of children, age of
parents, etc. In order to better understand how parenting stress operates in mothers
and fathers across various samples, these explanatory factors variables should be
accounted for, or directly explored, in future studies.

The differential implications of parenting stress for parenting efficacy and the
parent–child relationship have also been explored for mothers and fathers. Findings
suggest that although mother–child and father–child relationships are unique, the
effects of parenting stress on these relationships are not clearly understood. One
suggestion is that father–child relationships are more vulnerable to parental stress
than are mother–child relationships (Cummings et al., 2004). Opposing this sug-
gestion however, Ponnet et al. (2013) found that associations between stress and
parent–child relationships were equally strong for mothers and fathers. With respect
to connections between parenting stress and specific parenting behaviors (e.g.,
engagement and warmth), contrasting relations are apparent. In studies of mothers,
stress in the parenting role was associated with harsher, less responsive parenting
behaviors, and less engagement with children, overall (e.g., Almeida, Wethington,
& Chandler, 1999). Although the same is likely true for fathers, it has been
demonstrated in only a few studies (e.g., Bronte-Tinkew, Horowitz, & Carrano,
2010). Importantly, Bronte-Tinkew et al. (2010) controlled for levels of maternal
stress in their study, highlighting father’s experience of parenting stress as
important, above and beyond mother’s experience. Continued examination of the
complex interplay between parents’ experience of stress (crossover) within and
across time and how such processes uniquely contribute to parenting and the par-
ent–child relationship quality should prove important.

Given that fathers are increasingly more involved in the parenting of their
children (Lamb, 2010) and are even provided parental leave in many states during
the transition to parenthood, the effect of parenting stress for fathers will likely
continue to evolve. Currently, inconsistencies are abundant, and a clear picture of
mother–father differences in parenting stress, as well as their implications for
parental efficacy, has not yet emerged.

Summary

The connections between parenting stress and parental efficacy are at once both
straightforward and complex. There is consistent indication that parenting stress is
associated with less parental efficacy, lower well-being, less positive interactive
behavior, and less positive parenting and coparenting relations. However, the
mediating and moderating mechanisms that underlie the connections between these
factors are many and operate across pathways of influence that require attention to
multidimensional perspectives on family functioning. Parenting stress may be a
frequently studied determinant of parenting, and one for which there is a vast
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literature to digest and multiple methods to integrate, but our understanding remains
far too basic to capture the complexity of the transactional processes that connect it
to parental self-efficacy and family well-being.

Addressing the developmental and systemic complexities of parenting stress is
the next major challenge for the field. Adopting more developmental and systemic
perspectives for our work will encourage model building that conceptualizes par-
enting stress as “whole family” in its function and implication, and will better
identify the stress processes that may differentiate developmental periods, care
providers, and the multiple ways in parenting self-efficacy might be understood.
Variations in measurement can be construed as a methodological challenge, or as a
potential strength. Integrating divergent measurement models can be valuable in
building frameworks that expand our understanding of parenting stress. No one
approach is likely to capture the diversity of stressful processes relevant to par-
enting, but more multidimensional approaches can better illuminate the nature of
this ubiquitous parental experience.
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Chapter 12
The Role of Parental Emotion Regulation
in Parent Emotion Socialization:
Implications for Intervention

Sophie Havighurst and Christiane Kehoe

Parenting is demanding, challenging, and emotionally taxing leaving parents vul-
nerable to feeling stressed and reactive. Parents are regularly faced with the com-
plex task of remaining calm in the face of a distressed or dysregulated child, while
at the same time trying to regulate the child’s emotion, problem solve, and/or
engage in limit setting (Rutherford, Wallace, Laurent, & Mayes, 2015). If parents
face additional stresses (e.g., mental health difficulties, relationship difficulties,
financial, or work-related stresses), their own emotions can overwhelm them,
making it difficult to respond to their children calmly and in emotionally supportive
ways. Further, juggling these demands may be particularly challenging when
children are highly emotionally dysregulated (see Chap. 11 by Crnic & Ross for
further discussion), heightening the need for parents to manage their own emotions
while at the same time teaching their children to understand and regulate their
emotions. Substantial evidence has demonstrated that parenting programs can
improve the functioning of parents and children, although for parents with diffi-
culties regulating their own emotions, the benefits of such programs have been
found to be much weaker (Maliken & Katz, 2013). Efforts to improve parent
emotion regulation may, therefore, enhance the impact of parenting interventions or
improve the benefits for those who might struggle with high levels of stress and be
less receptive to learning new parenting skills.

In this chapter, we explore how parents’ capacities to cope with stress and
manage their own emotions affect their ability to respond in emotionally supportive
and helpful ways with their children. We review the literature about what is known
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about the relationship between stress, parent emotion regulation, parent mental
health difficulties, and parent emotion socialization (i.e., parental modeling of
emotional expression, reactions to, and coaching children about emotions). We then
outline how we have targeted parents’ capacity to respond to stress and learn
effective emotion regulation in our Tuning in to Kids (TIK) and Tuning in to Teens
(TINT) parenting programs (thereafter referred to as TIK). TIK teaches parents
emotion coaching where parents scaffold children’s learning about emotions within
a supportive, emotionally accepting relationship (Gottman & DeClaire, 1997). In
order to teach parents emotion coaching, we have dedicated significant efforts to
helping parents regulate their own emotions that occur either in response to their
own life stressors or the challenges of parenting. While describing how we have
targeted parent emotion regulation, we also propose some theoretical mechanisms
by which learning and change might be occurring. Finally, we reexamine some of
our previously published intervention efficacy studies of TIK and TINT to look at
the influence of parent emotion regulation on intervention outcomes. In doing this,
we aim to extend what is known about how parent emotion regulation impacts
parent emotion socialization through the lens of a parenting program.

The Role of Parent Emotion Regulation in Emotion
Socialization

Emotion socialization theory (Eisenberg, Cumberland, & Spinrad, 1998;
Halberstadt, Denham, & Dunsmore, 2001; Katz, Maliken, & Stettler, 2012; Morris,
Silk, Steinberg, Myers, & Robinson, 2007) argues that parent emotion regulation is
related to the development of children’s emotion competence via a number of
mechanisms, including that parents model adaptive emotion regulation and are then
able to respond supportively when children are emotional. Supportive responding
involves parents’ ability to recognize their child’s emotions, respond by acknowl-
edging and validating their child’s emotional experience, talk about emotions, and
assist their child to understand and regulate their emotions (i.e., emotion coaching).
These aspects of emotion socialization are associated with children having better
emotion competence, social functioning, behavior, and academic functioning
(Eisenberg et al., 1998; Katz et al., 2012; Morris et al., 2011; Perlman, Camras, &
Pelphrey, 2008; Wong, McElwain, & Halberstadt, 2009). Conversely, when parents
are unsupportive or emotionally dismissive in response to emotions, their children
are more likely to have poorer emotional competence and higher levels of inter-
nalizing and externalizing behavior difficulties (Garner, Dunsmore, &
Southam-Gerrow, 2008; Raver & Spagnola, 2002; Shipman et al., 2007; Suveg
et al., 2008). During times of stress, parents’ and children’s physiological and
psychological reactions can trigger strong emotional responses which may be
attenuated or exacerbated by parents’ emotion socialization responses (Buck, 1984;
Gottman, Katz, & Hooven, 1997).
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When parents experience mental health difficulties, sadness or loneliness, fatigue
and sleep deprivation, illness, child behavior problems, or other stressful life events,
their ability to regulate their own and their child’s emotions is readily compromised
(Maliken & Katz, 2013; Williford, Calkins, & Keane, 2007). Indeed, parental
emotional dysregulation and psychopathology have been consistently linked with
unsupportive parenting practices and behavioral and emotional difficulties in chil-
dren (Zahn-Waxler, Duggal, & Gruber, 2002). Parents with heightened stress
sensitivity due to genetic factors, growing up in a stressful environment, or pre-
existing mental health difficulties may be particularly at risk of excessive reactivity
when faced with parenting stress (Laurent, 2014; Platt, Williams, Ginsburg,
Williams, & Ginsburg, 2016). For example, Platt et al. (2016) found that current
levels of parenting stress, parent–child dysfunctional interactions, and parents who
engaged in ‘anxious rearing,’ mediated the relationship between stressful life events
and child anxiety. A recent study (Breaux, Harvey, & Lugo-Candelas, 2015) that
examined the relation between parents’ psychopathology symptoms and emotion
socialization behaviors found higher levels of psychopathology were related to
more unsupportive reactions to children’s negative affect. Similarly, when mothers
with clinical levels of depression or anxiety have been compared to normal controls,
they have been found to have fewer and less effective emotion regulation strategies
and greater difficulties in communication and affective involvement (Hughes &
Gullone, 2008; Psychogiou & Parry, 2014). Limited self-awareness and regulation
of emotion are thought to underlie many forms of psychopathology (Aldao,
Nolen-Hoeksema, & Schweizer, 2010), and difficulties with attentional/behavioral
regulation in parents can increase their tendency to engage in unsupportive or harsh
parenting behaviors (Dix & Meuniera, 2009; Maliken & Katz, 2013). In turn, when
either the parent or the child has difficulties with self-regulation and parents
responses are unsupportive or harsh, emotions are likely to escalate for both the
parent and the child (see Chap. 8 by Finegood & Blair): Yet, it is especially during
periods of heightened stress that parents need to be able to regulate their own
emotions and use supportive responses to buffer children from the negative impact
of stress (Platt et al., 2016).

To date, only a few studies have directly investigated parental difficulties in
emotion regulation as a mediator or predictor of parent outcomes in order to
understand how stress, emotion dysregulation, and parenting of children’s emotions
interact (Buck, 1984; Kehoe, Havighurst, & Harley, 2014a, 2015;
Mazursky-Horowitz et al., 2015). During periods of stress, difficulties in emotion
regulation may make it harder for parents to engage in supportive emotion
socialization practices for several reasons. When parents with poor emotion regu-
lation experience high levels of negative affect either in response to stressors, their
own mental health difficulties, or due to their child’s emotional dysregulation, they
may feel overwhelmed or ‘flooded,’ increasing their likelihood of withdrawal or
expression of negative emotions in a dysregulated manner, resulting in neglecting,
reactive or hostile discipline practices (Bariola, Gullone, & Hughes, 2011; Katz &
Gottman, 1991; Lorber, Mitnick, & Slep, 2015; Mence et al., 2014). For example,
Lorber et al. (2015) found that mothers of toddlers who felt flooded by their child’s
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behavior during discipline encounters experienced more negative emotion, showed
increased heart rate reactivity and vagal withdrawal (viewed as poor emotion
regulation), and this was related to parents’ over-reactive and harsh discipline
responses. Jackson and Arlegui (2016) found that heightened negative affect hin-
ders the ability of a person to detect someone else’s mood change. In addition,
parents who report limited access to emotion regulation strategies have reported
impulse control difficulties, lower acceptance of emotions (Gratz & Roemer, 2004),
and increased likelihood of engaging in punishing or neglecting responses to their
child’s emotion expression (Buckholdt, Parra, & Jobe-Shields, 2010).

Excessive down-regulation or not showing emotion (i.e., suppression) has also
been found to contribute to problems in parenting. Suppression of negative emo-
tions has been found to be related to lower parental positive expressiveness (Hughes
& Gullone, 2010), lower use of supportive strategies (problem focused, encour-
aging of emotion expression, greater positive expressivity), and greater likelihood
that the parent would engage in unsupportive parenting (matching the child’s dis-
tress, negative expressiveness) (Meyer, Raikes, Virmani, Waters, & Thompson,
2014). Maladaptive emotion regulation such as suppression of emotions tends to
increase and prolong negative emotion arousal (Gross & John, 2003). In turn,
heightened emotional dysregulation (or suppression) in the parent may make it
difficult for them to access strategies to constructively manage feelings when
solving emotional problems (Maliken & Katz, 2013), and may result in parents’
escalating children’s negative emotions (Burke, Pardini, & Loeber, 2008; Sheeber
et al., 2011), or harsh over-reactive parenting (Lorber & O’Leary, 2005). In one of
our recent studies with parents of preadolescents, parents’ self-reported difficulties
in emotion awareness and regulation were related to parents’ greater use of emotion
dismissing strategies with their child (parent and youth-reported), such as
responding by overriding, punishing, or matching (i.e., become angry when the
child is angry; Kehoe, Havighurst, & Harley, 2014b). Other studies have found
similar results. For example, parents’ lower use of cognitive reappraisal strategies
(considered maladaptive) has been associated with higher parental negative
expressiveness (Hughes & Gullone, 2010), and parents who express higher levels
of negative affect have been found to be less likely to respond supportively to their
adolescents’ expression of negative emotions (Stocker, Richmond, Rhoades, &
Kiang, 2007). Other studies conducted with adults have also found suppressing
emotions to be related to poorer outcomes in adults, such as greater anxiety,
impaired memory, poorer immune system functioning, and psychological stress
(Gross, 2002; Gross & John, 2003; Lynch, Robins, Morse, & Krause, 2001).

Parent emotion awareness also plays an important role in parent’s emotion
regulation and emotion socialization responses. When parents have deficits in
awareness of their own or others emotions, this may impact how they cope with
stress and their responsiveness to their children further exacerbating the negative
emotions occurring in a situation (Gohm & Clore, 2002; Halberstadt et al., 2001). If
parents are unable to recognize emotions (especially lower intensity emotions), their
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ability to regulate emotions is likely to be compromised, with lower awareness or
clarity with emotions having been found to be related to difficulties in emotion
regulation (Gratz & Roemer, 2004). Further, parents who have difficulties identi-
fying emotions in themselves or who are less accepting of their own emotions may
be less likely to engage in supportive emotion socialization practices, which
requires talking about feelings (Salovey, Mayer, Goldman, Turvey, & Palfai, 1995;
Yap, Allen, Leve, & Katz, 2008). When emotions are identified at a lower intensity,
it is easier for parents to implement emotion regulation strategies (Linehan, Bohus,
& Thomas, 2007) and more likely that they will be better equipped to deal with the
source of stress (Gohm & Clore, 2002). Finally, it is also possible that when parents
are emotionally overwhelmed during high levels of stress, their emotion awareness
and ability to engage in perspective taking are compromised due to limited access to
executive functions (Suchy, 2011).

These findings suggest that prevention and intervention programs for parents
who experience difficulties with emotion awareness and regulation or mental health
difficulties may be enhanced by incorporating a focus on how parents manage their
own emotions in addition to strategies for parenting. Parental difficulties in emotion
regulation have been found to have a negative impact on intervention effectiveness
as well as influencing program attendance (Assemany & McIntosh, 2002; Maliken
& Katz, 2013). For example, the presence of parental anxiety or depression has
been found to limit the effectiveness of treatment on child/youth anxiety outcomes
(Cobham, Dadds, & Spence, 1998; Garber et al., 2009; Kendall, Gosch, Hudson,
Flannery-Schroeder, & Suveg, 2008). When parents feel overwhelmed by their own
difficulties, they may not feel up to attending a session, or when they do attend may
find it harder to focus on learning new skills. Poorer session attendance may result
in parents missing important information or lacking confidence to implement the
skills. The presence of higher levels of depression, anxiety, and/or stress has been
found to be related to lower attendance and higher dropout rates in parenting
programs, and interferes with skill acquisition as well as skill implementation
(Maliken & Katz, 2013; Zubrick et al., 2005). Treatment of these mental health
conditions and/or targeting parent emotion awareness and regulation may assist
with program attendance and acquisition of new parenting skills.

Given that parent mental health difficulties are a risk factor for maladaptive
parenting, a more parsimonious (or ‘transdiagnostic’) approach to treatment or
prevention by targeting common higher order factors (e.g., managing stress and
emotion regulation) that underlie emotional disorders and maladaptive parenting
would seem to be important (Aldao et al., 2010; Weersing, Rozenman,
Maher-Bridge, & Campo, 2012). When parents are able to acquire skills that enable
them to increase their awareness and regulation of emotions and implement
strategies to manage stress, they are likely to be in a better position to both learn and
implement supportive parenting practices. This approach has been taken in a
number of interventions including our own work.
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Interventions Targeting Parent Emotion Regulation

Published accounts of interventions that target parent emotion regulation and the
way parents manage stress in order to improve parenting are limited. A review by
Katz et al. (2012) highlighted that the translation of emotion socialization theory
from research into practice is in its infancy, with very few parenting interventions
specifically targeting all aspects of emotion socialization. A number of interventions
for parents are, however, beginning to include components that focus on teaching
parents skills in emotional regulation. These can be grouped into three approaches:
(1) behavioral parenting programs where the main focus is on teaching behavior
management strategies but with added components that target aspects of parent
emotion regulation; (2) mindfulness-based interventions that assist parents to
manage stress by teaching the principles of mindfulness, such as present-moment
awareness, nonjudgment, and compassion to reduce emotional reactivity and
improve emotion regulation; and (3) emotion-focused programs which teach par-
ents skills required for adaptive emotion socialization and include components
targeting parent emotion awareness and regulation.

Behavioral parenting programs such as Triple P (Sanders & Markie-Dadds,
1996) or The Incredible Years (Webster-Stratton & Reid, 2007) primarily focus on
teaching parenting skills to manage children’s behaviors and less on teaching
parents how to recognize, understand, and manage their own or their child’s
emotions. These programs have been found effective in improving parent mental
health as well as parenting discipline practices and involvement (Furlong et al.,
2012). However, up to one-third of families who attend behavioral parenting pro-
grams do not benefit (Brestan & Eyberg, 1998; Taylor & Biglan, 1998). This may
be because of other stressors occurring for parents (e.g., low income, single par-
enting, marital conflict, parent emotion regulation difficulties, high levels of
stressful life events) that make it difficult for parents to learn the new skills.
Behavioral programs have also been found to be less effective when there are
parent–child attachment-related difficulties (Maliken & Katz, 2013; Scott & Dadds,
2009; Webster-Stratton & Hammond, 1990) and are less effective with older
children and adolescents (e.g., Burke, Brennan, & Cann, 2012; Ralph & Sanders,
2006). It is therefore important, and in keeping with a transdiagnostic approach, to
target broader factors such as the way parents manage their own and their child’s
emotions as a way of reducing the effects of stress and assist in building parenting
skills.

To date, only a handful of studies have been conducted that have investigated the
effects of adding parent emotion regulation components to behavioral parenting
programs (e.g., Lenze, Pautsch, & Luby, 2011; Luby, Lenze, & Tillman, 2012;
Sanders, Markie-Dadds, Tully, & Bor, 2000). For example, Sanders and colleagues
(2000) investigated the value of including strategies to help reduce marital conflict
(i.e., communication skills) and stress-coping skills as additional components to a
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behavioral parenting program. These additional components resulted in reduced
observed negative child behaviors compared to teaching standard behavioral
management skills alone; however, these differences were no longer present at
1-year follow-up. Other studies that were reviewed have only had very small
sample sizes, and so, it is not yet clear whether there are benefits of adding parent
emotion regulation components to a behavioral parenting program.

Mindfulness parenting interventions target how the parent responds to stress by
improving emotion regulation skills and managing reactivity (e.g., Coatsworth,
Duncan, Greenberg, & Nix, 2010). Duncan, Coatsworth, and Greenberg 2009)
proposed five dimensions of mindful parenting which are thought to foster specific
parenting skills and promote more responsive parenting: (a) listening with full
attention (which assists the parent in accurately perceiving the child’s verbal and
behavioral expressions); (b) nonjudgmental acceptance of self and child (reduces
unrealistic expectations of self and the child and increases parenting self-efficacy);
(c) emotional awareness of self and child (increases responsiveness to the child’s
emotions and reduces parental negative emotions); (d) self-regulation in the par-
enting relationship (better emotion regulation and less over-reactive automatic
discipline); and (e) compassion for self and child (fosters less self-blame and
positive affection, reduces negative affect). In addition, the process of ‘decentering’
(i.e., pausing before reacting and noting that feelings are just feelings) is thought to
facilitate parents’ ability to endure strong emotions that are so often elicited during
parent–child interactions and when encountering stress (Duncan et al., 2009). These
components of parenting are very similar to key elements of emotion socialization.
Parenting interventions that have incorporated mindfulness have been found to
improve parenting and the parent–child relationship (Altmaier & Maloney, 2007;
Benn, Akiva, Arel, & Roeser, 2012), as well as reducing youth externalizing dif-
ficulties (Bögels, Hoogstad, van Dun, de Schutter, & Restifo, 2008). A study with
at-risk youth (aged 10–14 years) provided preliminary evidence that teaching
children and parents mindfulness (e.g., awareness and acceptance of emotions) was
effective in increasing parents’ emotion awareness and regulation as well as
enhancing parent–youth relationships (Coatsworth et al., 2010).

There are a handful of emotion-focused programs that directly focus on parent
emotion regulation as well as teaching emotion coaching parenting. Short and
colleagues (2014) conducted a pilot study of an emotion-focused intervention
delivered to incarcerated mothers prior to reunification with their children after
prison. Of the 47 parents who all attended a behavioral parenting program, 29
received an additional Emotions Program while 18 did not. The Emotions Program
(15 � 2 h sessions over 8 weeks) was based on Dialectical Behavior Therapy
(Linehan et al., 2007) and the Tuning in to Kids parenting program (Havighurst &
Harley, 2007), with nine sessions focused on teaching mothers’ emotion regulation
and six sessions targeting emotion coaching skills. The Emotions Program was
found to be related to significantly less criminal behavior post-release compared to
those mothers who did not attend the program. However, mothers in both
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conditions showed improvements in emotion regulation, emotion socialization, and
mental health. Moretti and Obsuth (2009) published outcomes of a 10-session
attachment-based parenting intervention which included a focus on parent emotion
regulation and empathy as well as improving the parent–youth relationship. In a
sample of parents of adolescents (aged 12–16 years) at risk of aggressive behavior,
outcomes were significant reductions in parent-reported youth internalizing and
externalizing behavior difficulties as well as improved affect regulation in youth.

Our own Tuning in to Kids (TIK) parenting program aims to improve the
emotion socialization of children and also targets parent emotion awareness, reg-
ulation and stress management as key parts of the intervention (Havighurst &
Harley, 2007). TIK teaches parents emotion coaching skills; that is how to rec-
ognize, understand, and manage their own and their children’s emotions. The
emotion coaching style was identified by Gottman, Katz and Hooven (1996) and
includes five steps (Gottman & DeClaire, 1997). When children experience emo-
tions, parents: (1) notice the emotion, (2) see this as an opportunity for intimacy and
teaching; (3) communicate an understanding and acceptance of the emotion;
(4) assist the child to use words to describe how they feel; and (5) if necessary,
assist with problem solving and/or set limits around behavior (Gottman & DeClaire,
1997). The program focuses on increasing skills required for each of the five steps,
including understanding where beliefs about emotions come from (e.g., family of
origin experience) and how these experiences influence attitudes and responses to
emotions. TIK aims to prevent problems developing in children, promote emotional
competence (in parents and children), and when present, reduce and treat problems
with children’s emotional and behavioral functioning. TIK is a six-session group
program that is extended over a longer duration for parents with more complex
needs. The program, first developed for parents of preschoolers, has been adapted
and extended for fathers as well as for parents of toddlers/primary aged
children/adolescents, and for parents of children who have experienced trauma or
have difficulties with anxiety and behavior problems. The TIK program and its
variants (e.g., Tuning in to Teens) have been evaluated in a series of randomized
controlled trials, demonstrating the program’s positive impact on parenting as well
as on child emotional competence and other social and behavioral outcomes. To
date, these studies have shown the program to be beneficial for reducing parent’s
emotion dismissing, increasing empathy and emotion coaching, improving par-
enting confidence, improving children’s emotion competencies, and reducing
child/adolescent internalizing and externalizing behavior problems (Duncombe
et al., 2014; Havighurst et al., 2015; Havighurst, Kehoe, & Harley, 2015;
Havighurst et al., 2013; Havighurst, Wilson, Harley, Prior, & Kehoe, 2010; Kehoe
et al., 2014b; Lauw, Havighurst, Wilson, Harley, & Northam, 2014; Wilson,
Havighurst, & Harley, 2012, 2014; Wilson, Havighurst, Kehoe, & Harley, 2016).
Importantly, the extension of this work to other independent research groups will
help to validate the effectiveness of TIK and Tuning in to Teens across cultures and
for more varied populations. Current trials are underway in Norway, Germany, Iran
and the USA.
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Components of TIK that Target Parent Emotion Regulation

We now turn to describe the Tuning in to Kids approach in more detail in order to
demonstrate how specific emotion-related parenting skills are targeted and how
these may be particularly important for parents when their capacity to regulate
emotions is compromised, such as during times of stress. Throughout the TIK
program we consider that there is a parallel process between parents developing
their own emotion regulation and teaching their children about emotions. We use
four main approaches for improving parent’s ability to manage emotions effec-
tively, including:

1. Teaching parents emotion awareness
2. Examining the influence of parents’ family of origin on their emotion compe-

tence and their meta-emotion philosophy (beliefs and reactions to emotions)
3. Building parents’ emotional self-care, and
4. Teaching parents’ emotion regulation skills.

In our experience of running many parenting groups using the TIK suite of
programs, all four of these components are important to target in order to change
how parents regulate their emotions which in turn impacts their parenting around
emotions with their children. Further, different strategies work for different parents,
and we have found having a selection of approaches that dovetail toward a similar
common theme (regulating emotions) is important. Psycho-education and exercises
about parent’s own emotion regulation are delivered in a nonthreatening way in
order to reduce possible parental defensiveness. We found in the early stages of
developing TIK that it was possible to ‘scare parents off’ if they thought, ‘this is all
about me!’, and so while we gently introduce the idea that parents’ emotions shape
children’s emotional learning, we mainly begin to target parents’ emotion
awareness/regulation from session 2 of the program onward. The following outlines
the different exercises that we use in TIK to build parent emotion regulation along
with proposed mechanisms via which these skills and intervention processes may
work.

Parent Emotion Awareness. Emotion awareness and understanding provides
the foundation for healthy regulation of emotions and includes the capacity to
notice and accurately identify one’s own and other’s emotions (Halberstadt et al.,
2001). In TIK, there is a focus on building parents’ and children’s emotion
awareness in order to facilitate emotion understanding and regulation. Learning is
scaffolded in a step-by-step approach across the six sessions, beginning with asking
parents to notice emotions in their child (homework in session 1) and then in
session 2 to attempt to label these emotions via reflecting the feeling to the child (I
wonder if you are a little sad right now?). Session 2 of the program also more
formally builds emotion awareness for parents in a warm-up exercise called ‘The
Bear Stickers’ where parents choose a sticker to represent an emotion they have had
throughout the week. They are then asked (as a whole group or in a discussion with
one other parent participant) to name the emotion, describe what led to them feeling
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this way, locate where they feel this emotion in their body, consider the thoughts
that accompanied the emotion and (in some variants of the program) consider how
they felt about having this emotion (meta-emotion beliefs). This exercise is typi-
cally very illuminating with many parents having difficulty labeling their own
emotions. Reasons for this may be because they are not accustomed to sharing this
information, because they have poor emotion awareness and have never paid
attention to their own emotions in a conscious way, may find it difficult to locate
emotions in their body, or may have never considered how they think/feel about
having emotions. This exercise provides a framework for future discussions about
emotion awareness in the program as well as providing parents with a new template
for self-reflection about emotions and a technique for how emotions might be
explored with their child.

Considerable attention is paid in the program to increasing parents’ awareness of
their child’s emotions with reciprocal benefits for the parents’ own emotional
learning. Parental awareness of their child’s anger, sadness, and fear has been found
to decline from preschool to early adolescence (Stettler & Katz, 2014). Many
parents struggle to identify their child’s emotions, remaining focused on misbe-
haviors or their own overwhelmed feelings. Sometimes children have to really
escalate their emotions for their parent to notice. The TIK program attempts to help
parents recognize emotions via noticing facial expressions, body language, and tone
of voice and identifying a time when their child is more likely to want to talk about
their emotions (such as while driving in the car or at bed time). Through this
learning many parents report that the skills are mutually beneficial for them.

Additionally, in session 3 TIK uses an activity called ‘The emotion detective,’
which involves giving parents a list of common child (or adolescent)
scenarios/situations and asking them to find a similar adult equivalent and to
identify how they would feel in this situation. This assists parents to ‘step into their
child’s shoes’ and encourages perspective taking as well as awareness of emotions
that the child might be experiencing. Helping parents to engage in perspective
taking may not only help to identify their child’s feeling but also assist the parent to
remain less reactive (Webb, Miles, & Sheeran, 2012) and respond more support-
ively, thereby inherently being emotionally regulating. In turn, having feelings
validated may help to lower the intensity and duration of the child’s emotional
experiences. Together, this allows the child to process emotions by focusing on
their feelings rather than internalizing or engaging in dysregulated behaviors, while
also reducing parenting stress and the experience of negative emotions for the
parent (Gottman et al., 1997; Schutte et al., 2001; Shenk & Fruzzetti, 2011).

Finally, to further build parent (and child) emotion awareness we use emotion
faces posters (which include an emotion face plus an emotion label underneath), ask
parents to talk with their children about emotions, and encourage parents to read
emotion-focused books to their children. In addition, a list of 100 emotion words
under the headings of happy, sad, angry, and scared is given to parents to encourage
them to use a wider emotion vocabulary. Many parents who attend our programs
will say that they do not know the meaning of some of the emotion words on our
feeling faces posters or emotions lists and this often becomes a focus of teaching by
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program facilitators. Increasing children’s emotion vocabulary has been found to
assist them with emotion regulation (Saarni, 1999), and we believe it also assists
parents with the same skills.

We hypothesize that helping parents to become aware of and name emotions
(step 1 and step 4 of emotion coaching) provides parents with an anchor for
present-moment awareness, like the focusing on breath does in a mindfulness
meditation (Hill & Updegraff, 2012). This allows parents to shift to thinking about
how they or their child are feeling, rather than suppressing emotions or becoming
reactive. Often parents report being calmer by just trying to recognize emotions.
The focus on awareness of emotions also allows parents to be more present during
interactions and enhances empathic responding, facilitating greater intimacy and
connection (Block-Lerner, Adair, Plumb, Rhatigan, & Orsillo, 2007; Yap, Allen, &
Ladouceur, 2008) consistent with mindfulness parenting interventions (Duncan
et al., 2009). By increasing awareness of emotions and attention to the child’s
emotional response, ineffective patterns of interactions that have become automa-
tized (i.e., are largely unconscious) can be recognized and changed (Bargh &
Ferguson, 2000; Dumas, 2005). Awareness of one’s own parenting behavior and
altering automatic responses are also key components of other effective parenting
interventions such as Triple P (Sanders et al., 2000) and the Incredible Years
(Webster-Stratton & Reid, 2007).

Family of Origin and Meta-Emotion Philosophy

Responding to challenging behaviors and intense emotions in one’s children can
lead to strong feelings in parents (e.g., powerlessness, guilt, helplessness, anger,
rage, sadness, embarrassment, shame) and may remind them of their family of
origin and past experiences (see Chapter 10 by Mileva-Seitz & Fleming for dis-
cussion on the intergenerational effects of parenting). We primarily learn about
emotions from those with whom we have close relationships (such as siblings or
peers) and/or who play a caregiving role in childhood—experiences which shape
our attitudes and reactions to emotions (Dunn, Brown, & Beardsall, 1991).
Identification of the messages parents received about emotions during their child-
hood (e.g., anger must not be expressed; crying and showing sadness is weak; it is
silly to worry) will influence their capacity to remain calm and responsive when
faced with the stress of parenting and strong emotions in themselves or their
children. Therefore, a critical way in which we address parents’ capacity to regulate
emotions that arise during parent–child interactions is by exploring their experi-
ences in their own family of origin with emotions in order to understand how these
have shaped their beliefs and reactions to emotions in themselves and others. This is
also known as Meta-Emotion Philosophy (Gottman et al., 1997).

There is now substantial evidence linking the intergenerational transmission of
attachment patterns to parents’ capacity to regulate emotions and subsequently to
their emotional responsiveness to their children (e.g., Beijersbergen, Juffer,
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Bakermans-Kranenburg, & van IJzendoorn, 2012; Kim, Capaldi, Pears, Kerr, &
Owen, 2009; Schore & Schore, 2008). Schore (2008) highlights that early attach-
ment relationships provide the basis for adaptive (and maladaptive) regulation of
emotion, and shapes the way the brain processes emotions in future relationships.
Other research has also highlighted that parents’ family of origin emotional
expressiveness influences parents’ current emotional expressiveness and
emotion-scaffolding behaviors (Baker & Crnic, 2005): parents who experienced
more negative emotional expressivity in their family of origin were less likely to
engage in emotion-scaffolding behaviors with their toddlers. In our TIK groups,
many parents will say that avoidant, minimizing, or punitive responses to emotions
in their family of origin were not helpful and continue to cause them stress or
difficulty in the present day, both as an individual and as a parent.

Exploration of family of origin experiences, memories, and meta-emotion occurs
slowly and carefully in TIK, allowing parents the option to opt out or not to speak
when group or pair discussions focus on these topics. The depth of exploration of
family of origin and meta-emotion philosophy is determined by the facilitator’s
assessment of how capable the group is in talking about this topic as well as the
facilitator’s skill and competence (i.e., less experienced facilitators might not go
into this in much depth; experienced therapists delivering the program in clinical
settings might explore this at length across an extended eight-session version of the
program). This process of exploring beliefs about emotions and a person’s history
with respect to emotions is (in our experience) critical to assisting parents to learn
emotion coaching. It increases awareness and insight and reduces parental reactivity
(both in how they respond to stress and in parenting), creating the calm and focus
necessary for a parent to adopt a child-centered approach when responding to
emotions in the child. Others have also found this process to be important for
change (e.g., Greenberg & Pascual-Leone, 2006; Lane, Ryan, Nadel, & Greenberg,
2015). To alter intergenerational patterns of emotionally rejecting parenting it is
necessary to develop connected relationships, learn emotional and cognitive regu-
lation skills, and experience a process of working through past experiences (Leerkes
& Crockenberg, 2006).

There are a number of reasons why addressing family of origin experiences and
resultant meta-emotion beliefs may be helpful. Parents’ histories with emotions are
likely to impact their reactions to emotions by triggering past memories and
engaging unhelpful beliefs or schema (Young, Klosko, & Weishaar, 2006). For
example, if a parent has experienced rejection as a child, when similar emotions are
triggered during interactions with their own child (as they so often can be with an
autonomy-seeking toddler or an individuating teen), parents may feel very hurt by
their own child’s need for autonomy (perceived as rejection) and may be more
likely to experience heightened negative affect and beliefs that activate harsh,
rejecting responses or withdrawal. This process of asking parents to reflect on and
consider their family of origin surrounding emotional experiences is akin to the
processes involved in schema-focused or emotion-focused psychotherapy where
changes are thought to occur by accessing past experiences and evoking the
emotions consistent with these memories in order to work through and alter
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automatic dysfunctional patterns of thinking, feeling, behaving, and interacting
(Greenberg & Safran, 1989). Through this therapeutic process, intense automatic
reactions are reduced because the emotion no longer activates the (often uncon-
sciously) remembered past emotional experience. Reflection on past (emotional)
familial experiences is also a core component of psychoanalytic psychotherapy and
is seen as integral to reducing the influence of defenses (Freud, 1896). As a brief
six- to eight-session group program TIK does not have sufficient time or an
established agenda for this degree of therapeutic work. However, the group process
often enables parents to reflect, consider, and access past formative experiences
with emotions in order to separate out what is current and what is past as well as to
provide them with new scripts/reappraisals for responding to emotions in them-
selves and their children. Parents’ emotion regulation improves as a consequence of
this by reducing automatic responses of anger or distress that may occur when their
children are emotional or they are experiencing stress in their lives.

Emotional Self-Care. Parenting is often a highly stressful experience and occurs
simultaneously alongside many other personal, relational, professional, and public
demands (see Chap. 3 by Nomaguchi & Milkie). It is, therefore, critical for parents
to develop skills in managing stress. Self-care refers to behaviors that maintain and
promote physical and emotional well-being, including factors such as sleep, exer-
cise, use of social support, emotion regulation strategies, and mindfulness practices
(Myers et al., 2012; Quick, Wright, Adkins, Nelson, & Quick, 2013; Salmon 2001).
As such, self-care activities can include a daily mediation practice, regular time for
exercise, slow breathing, yoga, taking a hot bath, or just sitting down for a cup of
tea. The regular practice of self-care helps to reduce stress as well as to prevent
more reactive parenting; others have also found self-care strategies useful in mental
health and parenting interventions (e.g., Linehan et al., 2007; Salmon 2001).
In TIK, parents are asked to notice when they feel their emotions rising. Regularly
tuning into lower intensity emotion arousal, such as mild frustration or stress, and
considering emotional self-care at this time allows the parent to be calmer and
enable them to be more aware of and able to assist their child. Parents often do not
recognize the importance of self-care and report feeling guilty and selfish about
taking this time. Others are impeded from using self-care because of limited
resources. By exploring barriers to engaging in self-care, these beliefs can be
addressed and parents can learn that looking after one’s own emotional well-being
is an important proactive emotion regulation strategy to help manage the stress of
parenting enabling the parent to be more emotionally responsive.

Emotion Regulation Skills. The development of skills in regulating emotions
and managing stress is highly important for mental health and parenting (Aldao
et al., 2010). We have found that if parents report that they are overwhelmed by
stress and have limited access to emotion regulation strategies, they typically
struggle to use emotion coaching successfully. The last sections of our chapter have
highlighted that TIK recognizes that in order to be able to engage in empathic
responding (which lies at the heart of emotion coaching), parents require good
emotion awareness. If emotions are not able to be recognized, parents may miss the
opportunity to respond. On the other hand, if a parent’s own emotional experience
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during an interaction with their child is strong and they are unable to regulate their
heightened negative arousal and/or distress, they are more likely to respond in a
self-focused rather than child-focused manner (Eisenberg, 2000). Therefore, key
components of TIK are becoming aware of one’s own emotion regulation patterns
and learning emotion regulation skills.

In TIK, we teach three main ways of regulating emotions that fall into the cat-
egories of pausing, calming, or releasing. In addition, we teach strategies which
parents can use in advance (i.e., self-care) and ‘in the moment,’ with a specific focus
on regulating anger, anxiety, and stress. ‘Building in a pause’ for parents is one of the
simplest ‘in the moment’ techniques for parents to learn and is critical for reducing
emotion reactivity. Parents are taught that during moments of ‘emotional flooding’ it
is difficult to access cognitive strategies, and therefore, pausing can be more effec-
tive. Methods for building in a pause include running their hands under cold water,
taking 10 slow deep breaths, stepping out of the room, paying attention to their
senses (smell, colors, textures), having a sip of cold water, visualizing a red traffic
light, or telling oneself to ‘STOP.’ The concept of ‘building in a pause’ helps parents
to break from automatic reactions and engage in more child-centered parenting and
is consistent with mindfulness techniques (Duncan et al., 2009; Linehan et al., 2007).
Calming strategies may include parents breathing slowly, having some quiet time in
their room, having a bath or a shower, or talking to someone who they find calming.
These strategies are also consistent with anxiety management techniques used in
cognitive behavioral therapy (Beck, Rush, Shaw, & Emery, 1979; Hawton,
Salkovskis, Kirk, & Clark, 1989). Emotional release activities include exercise,
tensing and releasing different muscle groups, having a good cry, twisting a towel, or
weeding the garden. These strategies are explored with parents to find those that
uniquely fit with the parents’ preferred way of calming or releasing the physical
aspects of emotions. Parents are also encouraged to use the calming and releasing
activities preventatively as part of their self-care. Stress-releasing activities, such as
tense and release exercises that enable a person to let go of physical tension and
strong emotions occurring as part of the fight or flight response are also an effective
component of cognitive behavioral therapy (Beck et al., 1979; Hawton et al., 1989).

Mindfulness techniques are taught in facilitator-led meditation/relaxation, and
internet links are provided to a range of resources that can assist parents to learn
new skills for calming their reactivity in advance (e.g., self-care). Parents are
encouraged to use these ‘in the moment’ strategies when they are stressed and need
to down-regulate their own emotional intensity (e.g., progressive muscle relaxation,
breathing). Some of these techniques have also been found important in other
emotion regulation-focused interventions for adults (e.g., mindfulness; Duncan
et al., 2009; Linehan et al., 2007) and for children (e.g., the PAThS program;
Greenberg, Kusche, Cook, & Quamma, 1995).

Lastly, we have found that teaching parents the five steps of emotion coaching
outlined by Gottman and DeClaire (1997) helps them regulate their own emotions
because they shift to a more child-centered approach to parenting where they go
through five practical steps to approach the emotions that their child is experi-
encing. Instead of thinking ‘Oh, he is such a difficult child!’, ‘She is so out of
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control!’, ‘‘I can’t stand this!’, ‘Why does he have to ruin everything!’ (which
contributes to parents’ emotions escalating), we encourage parents to view the
emotional moment as an opportunity for connection and teaching. This is a form of
cognitive reappraisal (Gross & Thompson, 2007), whereby the parent no longer
sees the child’s emotions as overwhelming and as something to overcome or avoid,
but instead sees that their child is struggling and develops some confidence as they
work through each emotion coaching step. For example, ‘What is he/she feeling?’,
‘Can I teach him/her?’, ‘Can I label the emotion?’, ‘Can I empathize?’, ‘Can I
breathe slowly and slow down my reactions until my child calms’: then, ‘what
might we do to work through this situation?’ Helping parents dynamically adjust
their responses in emotional moments enhances their ability to manage parenting
stress, regulates their own emotions, and gives them tangible skills for responding
to their child.

Does Parent Emotion Regulation Influence the Outcomes
of Tuning into Kids/Teens?

In order to further examine the role of parent emotion regulation and coping with
stress on parenting around children’s emotions, we reexamined some of our own
data to see whether the TIK program was moderated by parent psychological
distress or poor emotion regulation at baseline. In our first TIK efficacy trial we
considered whether parents’ baseline difficulties in awareness and regulation, par-
ents’ psychological distress, or parents baseline negative expressiveness moderated
changes in parents’ emotion dismissing, emotion coaching, or empathy at
six-month follow-up (Havighurst et al., 2010). With the exception of parents’
negative expressiveness, none of our other moderator analyses were statistically
significant, suggesting that all intervention parents reported improvements in
emotion socialization regardless of baseline functioning. Interestingly, parents’
baseline negative expressiveness did moderate the effect of TIK on parents’ emo-
tion coaching at six-month follow-up (P = .012). Specifically, although all inter-
vention parents showed significant improvements on emotion coaching,
intervention parents with low negative expressiveness showed significantly greater
improvements. It may be that low-level negative expressiveness in this sample was
representative of a group of parents who were not aware of their emotions, or felt
uncomfortable showing them. Learning skills in awareness and understanding of
emotions may have enabled these families to be less dismissive of their own child’s
emotion experience. Alternately, parents who were less negatively expressive may
have been better able to learn the emotion coaching skills because they were not
flooded by their own emotions.

For our study where TIK was delivered as part of a multi-systemic intervention
to families where the 5–9 year old child was identified at risk for conduct disorder,
i.e., top 7–8% of child behavior problems, we considered parents’ psychological
distress (measured via DASS, a screening measure for stress, anxiety and
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depression; Lovibond & Lovibond, 1995) and parents’ baseline negative expres-
siveness as moderators of program effects on parents’ emotion dismissing, emotion
coaching, or empathy (Havighurst et al., 2015). None of the three-way interactions
were significant, indicating that the changes held for all intervention participants,
regardless of baseline severity of parents psychological functioning. With this
at-risk sample, TIK was also compared with a behavioral parenting program
(Duncombe et al., 2014). In this study, TIK was found to be more effective in
reducing child behavior problems than the behavioral parenting program for parents
who had higher levels of emotional difficulties themselves. We hypothesized that
this was because the program had a focus on emotion regulation for the parent
providing an important set of skills for those parents who had poorer mental health.

We also investigated whether the impact of Tuning in to Teens (TINT) was
moderated by parents’ baseline level of internalizing difficulties and problems with
awareness and regulation of emotion (Kehoe, 2014; Kehoe et al., 2014b). Again,
none of the moderator analyses were significant, indicating that regardless of
baseline severity, a greater decrease in emotion dismissing and youth functioning
(internalizing and externalizing difficulties) was reported by intervention parents
and preadolescents, when compared to control participants.

These findings suggest that the positive outcomes from TIK and TINT are found
with parents regardless of parents’ emotion regulation—both those low and high in
emotion regulation prior to the intervention equally show improvements. One study
suggests that parents with greater psychological difficulties may make greater
progress in TIK than when using a behavioral parenting program perhaps because
of the additional focus in TIK on parent emotion regulation helping parents to
manage their own response to parenting stress as well as their own mental health.

Conclusion

Parents’ ability to manage stress and regulate their emotions has been found to be
related to their capacity to respond to their children’s emotions. A review of the
literature found that better parent emotion regulation has been found to be asso-
ciated with more favorable emotion coaching and supportive response to children’s
emotion socialization. The TIK parenting program which targets parent emotion
socialization and parent’s own emotion regulation has a considerable focus on
building emotion regulation through increasing emotion awareness, exploring
family of origin and meta-emotion philosophy, increasing parent emotion self-care,
and teaching specific emotion regulation skills, especially for managing anger,
anxiety, and stress. These all play an important role in assisting parents to under-
stand and regulate their own emotions thereby reducing the stress of parenting,
contributing to a calmer family emotion climate, and enabling them to use the five
steps of emotion coaching with their children. This transdiagnostic approach to
intervention, which assists parents in their capacity to cope and improves parenting
(and dually influences child outcomes), allows exploration of how parenting stress,
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emotion regulation, and child functioning are connected. This also allows greater
consideration of how parenting interventions need to go beyond just a focus on how
they respond to the child but also to engage parents in learning and applying skills
in how they manage stress and their own emotional functioning. This combination
is likely to produce the most powerful intervention outcomes.
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