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There is a Future in the Past

In 1956, Seymour Levine and colleagues (Levine, Chevalier, &
Korchin, 1956) took a group of infant rats and subjected them
to mild shocks every day. They then compared the pups’ ability
to learn in adulthood to two groups: one group that was handled
but not shocked, and one group that was not handled nor were
their nests disturbed. This was one of the first experimental
studies of early adversity and the results were shocking (no pun
intended). The group that was impaired in learning was the
group who had not been handled or shocked. The
handled-shocked and the handled-only group did equally well
on every measure. Thus was born the research area known as
infantile stimulation. Infant stimulation was shown to alter
behavior into adulthood, to be most effective during a sensitive
period in the first two weeks of life, to reduce fearfulness,
increase stress resistance, and delay immune senescence. When
President Johnson declared a war on poverty and had Sargent
Shriver convene the task force that created Head Start, the work
on infantile stimulation, among others, supported the idea that
infancy and early childhood was a critical period for providing
stimulation.

The fact that electric shocks produced positive effects on devel-
opment seems to fly in the face of our current attempts to explain
why early adversity has long-term negative impacts on human
development. Perhaps the problem is that rats and mice are not
good models of humans. In this case, that is unlikely. Recall the
rodent infantile stimulation work was paralleled by the cultural
anthropology of Landauer and Whiting (1964) who showed
more robust physical growth in cultures that exposed their infants
to various forms of stress from circumcision to cold baths. There
is a great deal of excellent food for thought in that early literature
as we attempt to understand how early adversity “gets under the
skin” to influence long-term outcomes in human development.

Some of the themes and findings from that early work reap-
pear in the pages of this special issue, although frequently not
attributed to these early origins. For example, the early literature
identified stimulation as having a U-shape function in relation to
adult outcomes: too little and too much was associated with
poorer outcomes (Denenberg, 1964). We have rediscovered this
in the theorizing of Boyce and Ellis (2005) who argue that too

little and too much adversity are both associated with higher
stress reactivity, while a moderate amount of adversity within
the child’s ability to cope is associated with reduced, but not
hypoactive reactivity. An example of issues that the early rodent
work highlighted that we should revisit but have not is the possi-
bility that noxious stimulation has opposing effects at different
points in development. Thus, the same levels of shock that in pre-
weaning rat pups results in less fearful behavior, when delivered to
postweaning animals impairs functioning (Denenberg, 1964).
That early work is reminiscent of current work by Regina
Sullivan showing that in infant rat pups pairing a novel odor
with shock results in a preference for and approach to the odor
if the dam is present and an aversion when she is absent, while
in older animals only an aversion is observed (see review
Hostinar, Sullivan, & Gunnar, 2014). While this might seem
unlikely in humans, Nim Tottenham and colleagues
(Tottenham, Shapiro, Flannery, Caldera, & Sullivan, 2019) have
recently shown something quite similar in preschool-age children.
After being conditioned to identify one stimulus with a noxious
event, preschool-aged children actually showed a preference for
that stimulus when the parent was present, but avoided it when
the parent was not present. These data indicate that the attach-
ment figure moderates how aversive stimuli impact the young
child, but perhaps not the older child, as will be discussed.

Another theme in the early work was that the effects of infan-
tile stimulation were likely mediated by what it did to parental
care. Specifically, when the pup was either handled or shocked
it was returned to the dam in an agitated state. That elicited
heightened nurturing stimulation (licking and grooming) by the
dam which in reality was the critical feature of the infant’s expe-
rience (Smotherman & Bell, 1980). While sometimes controver-
sial (Denenberg, 1999), it is largely accepted that stimuli as
disparate as handling and shock produce similar outcomes
because they both result in heightened maternal care. Similarly,
the early adversity literature in human development converges
on parental care as the central protective factor and the process
that, when it fails the child, becomes the main conduit for adver-
sity to impact the child’s development. These themes from the
early animal literature have strong resonance in our current
work on early adversity, stress, neurobehavioral development,
and resilience. In what follows I will outline many of the current
issues with which the field is grappling and point to papers in this
special issue that reflect these issues.

The Nature of the Stimulus

Early-life stress, adverse childhood experiences, early adversity:
these largely interchangeable constructs refer to a wide range of
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experiences and contexts that are non-optimal for human devel-
opment. Physical, sexual, and psychological abuse, neglect, pov-
erty, institutional (orphanage) care, exposure to violence in
the home and community, and bullying have all been studied
(Rutter, 2016). All are associated with poor physical and psycho-
logical health with frequent or chronic activation of stress biology
presumed to play a mediating role. Since the advent of develop-
mental studies of adversity, psychologists have grappled with
how to understand the relations between what children experience
and how those experiences affect them. As a field we learned that
there is not a one-to-one relationship between a given type of
adversity and a given outcome, which borrowing from general
systems theory we termed multifinality (von Bertalanffy, 1969).
We also learned that different adverse conditions can be associ-
ated with the same outcome, equifinality (von Bertalanffy,
1969). We learned that the accumulation of adversities better pre-
dicts the probability of poor functioning in adulthood than the
presence of any given adversity.

We have long defined early-life stress and adversity as the
presence of stimuli that impair development and/or the absence
of stimuli that are needed to support typical development.
Recently, McLaughlin and Sheridan (2016) have formalized this
distinction, arguing that there are two dimensions of risk or
adversity underlying these early experience effects: threat and
deprivation. Both can be thought of as existing along continua
from low to high. Several tests of this model have recently pro-
vided supportive evidence. More importantly, McLaughlin and
Sheridan (2016) argue that learning, in addition to stress path-
ways, is critical for the transduction of early adversity into devel-
opmental outcomes. Milojevich, Machlin, and Sheridan (this
issue) pit early adversity, assessing threat and deprivation as sep-
arate dimensions, against parental socialization in predicting
emotion regulation among diverse 7-year-olds. They find that
parental socialization in the form of the parents’ reports about
their own emotion regulation is a more powerful predictor and
absorbs the variance obtained from threat and deprivation as pre-
dictors. Because socialization was defined in this paper as parental
emotion regulation, it is of course possible that genetic contribu-
tions to parent and child emotion regulatory abilities and not
learning, per se, were the operative factors.

One wonders, however, whether threat and deprivation are the
only dimensions that we need to examine. In studies of what acti-
vated the hypothalamic–pituitary–adrenocortical (HPA) axis, for
example, it is the combination of threats to the social self and
unpredictability/uncontrollability that are critical. Predictability/
controllability are key facets of coping, in that it is tremendously
difficult to cope without being able to predict and control poten-
tially threatening events. Tarullo, Tuladhar, Kao, Drury, and
Meyer (this issue) provide a lovely example of this by decom-
posing socioeconomic status into parental education,
income-to-needs, food insecurity, family chaos, and neighbor-
hood risk. They also measure both hair cortisol and diurnal sali-
vary rhythm in infants and 3.5-year-olds. The results suggest that
both lower parent education and measures reflecting greater
unpredictability were associated with higher cortisol levels and
altered daily rhythms. These data suggest that in addition to dep-
rivation and threat, our models of early-life adversity need a third
dimension of unpredictability/uncontrollability. Adding this
dimension would not only be consistent with the work of
Dickerson and Kemeny (2004), but also of the work of Baram
et al. (2012) who have shown that fragmented and unpredictable
stimulation during early development impairs cognitive

development and increases the risk of mental disorders in rodent
models and in humans. Recently this group has also shown that
fragmented/unpredictable maternal behavior in infancy predicts
a blunted cortisol response to pain stressors in the baby
(Norona-Zhou et al., 2020).

Systems that are Involved

If adversity early in life influences physical and mental health in
adulthood, what are the mechanisms and processes linking
these early experiences to later outcomes? This is, of course,
one of the primary questions in this field of study. The truth of
the matter is that, in addition to psychosocial processes, stress
activates many cascading physiological and molecular systems,
all of which probably play some role in transducing stressful expe-
riences into long-term outcomes (Dhama et al., 2019; Joëls &
Baram, 2009). The HPA system has been the most studied as a
system shaped by stress and one that mediates stressor impacts
on development. A number of the papers in this issue measure
activity of this neuroendocrine system. This includes the paper
by R. Perry and colleagues which shows that activity of the
HPA axis is a necessary but not sufficient mechanism in translat-
ing adverse experiences to infant outcomes. It also includes the
paper by VanZomeren and colleagues (this issue), which found
that maltreatment after age 5 but not before age 5 was associated
with a reduced diurnal cortisol rhythm in school-aged children.

The immune system, most notably inflammatory activity of the
immune system, has long been studied in the animal literature in
relation to early-life stress (Coe, Rosenberg, & Levine, 1988); how-
ever, it has only more recently become a focus of human develop-
mental research on adversity and development (Miller, Chen, &
Parker, 2011). The immune, HPA, and sympathetic systems all
respond to acute stressors and alter their activity in the context
of chronic stress; furthermore, they all influence one another
(Engel & Gunnar, 2020). Several papers in the present issue
include measures of inflammatory cytokines, but it is the paper
by Reid and Danese (this issue) that provides a very useful review
of research on early-life adversity and inflammation that chal-
lenges some of our assumptions and may lead us to refine our
hypotheses.

Of course, as the late, great Bruce McEwen would want to
remind us, the brain is the central organ of stress, health, and
disease (McEwen, 2013). Certainly, there is increased interest in
understanding how stress impacts brain development, and thus
how alterations in neural systems may mediate the long-term
impact of early-life adversity (Morin et al., this issue; Tottenham,
2020). Tottenham (this issue) provides a fascinating and generative
argument linking early caregiving adversity to later outcomes as
mediated by medial prefrontal cortex (mPFC) to amygdala path-
ways. Blaisdell, Barker, Guiliano, and Fisher (this issue) examine
frontal and parietal electroencephalography (EEG) asymmetry in
foster care versus community 3-year-olds and find, perhaps unex-
pectedly, that the community children living in low-income neigh-
borhoods exhibit significant parietal asymmetry with evidence of
greater activity over the right than left parietal regions. This is a
pattern which in adults is associated with both reduced arousal
(e.g., less caffeinated) and an increased history of major depression
(Steward, Towers, Coan, & Allen, 2011). While there may well be
developmental changes in the associations between EEG asymme-
try and psychological functioning, it is interesting that in the
Blaisdell article (this issue) overall power over both left and right
parietal regions was lower (i.e., activation high) in the foster care
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versus the community sample. This was also a pattern noted in a
study my group did a number of years ago examining parietal
functioning and memory in youth adopted from orphanage/
institutional settings (Guler et al., 2012).

Sensitive Periods

When we study children it is often difficult to isolate the develop-
mental period when adversity started and ended. This makes it
very difficult to determine if there are sensitive periods, always
recognizing that there may be different sensitive periods for dif-
ferent systems. If we focus, though, on stress-reactive systems,
we can perhaps use the animal literature and several natural
experiments to ask whether there are sensitive periods for these
systems. In this issue there are papers dealing with sensitive peri-
ods shaping the HPA systems and the immune system.

In the rodent literature there is clear evidence of a sensitive
period for shaping fearfulness and the HPA axis in the first 8-
to 10-days of life (Gunnar & Vazquez, 2006). The challenge in
translating this to humans is that this roughly corresponds to
the last trimester of pregnancy and perhaps the first few months
postnatal. Thus, the parenting adversity literature in rodent pups
might actually translate better to prenatal than postnatal stress in
humans. Indeed, there is growing evidence of hyper-reactivity of
the HPA axis following prenatal stress in human development
(see review, Zijlmans, Riksen-Walraven, & de Weerth, 2015).
The review paper by Davis and Narayan (this issue) provides a
broader review of the pregnancy period as a unique window of
opportunity for understanding and hopefully deterring the inter-
generational transmission of adversity and mental health prob-
lems. The paper by Howland, Sandman, Poggi Davis, and
Glynn (this issue) focuses on maternal psychological distress,
one form of prenatal stress, and its impacts on fetal trajectories.
If trajectories of fetal development are altered by the mother’s
psychological distress, this certainly could be one factor linking
prenatal stress to later psychosocial and physical health.

While the Davis and Narayan and the Howland and col-
leagues’ papers deal with the prenatal period, several papers
focus on other potential periods when life stress may have espe-
cially powerful impacts on development. Doom et al. (this
issue) examined cardiovascular health as it is impacted by stress-
sensitivity systems activated and shaped in response to adversity
at different points in development. Using a large cohort of chil-
dren from Chile, they examined young adult cardiometabolic
health as a function of stressful life circumstances in infancy,
and at age 5, 10, and adolescence. Supporting an early sensitive
period, infancy was associated with cardiovascular risk measures
over and above stressors assessed at any of the other later periods.

In my own work we have examined the impact of early insti-
tutional care on children’s HPA axis reactivity and found that
even when adopted as toddlers, the axis exhibits blunted levels
of activity and reactivity for years postadoption (Koss, Hostinar,
Donzella, & Gunnar, 2014). This is consistent with evidence
from the Bucharest Early Intervention Project (BEIP), which sug-
gests that removal from institutional care after, but not before, age
2 is associated with a blunting of the axis’s response to stressors
for years post removal (McLaughlin et al., 2015).

In addition, the current author’s lab examined whether the
HPA axis during the peripubertal period is capable of recalibrat-
ing to current life conditions. It was found that youth adopted
internationally from institutions had blunted cortisol responding
early in puberty; however, with time over the pubertal

development period, cortisol reactivity became comparable to
that in youth who did not have early adverse histories (Gunnar,
DePasquale, Reid, Donzella, & Miller, 2019). Importantly, in the
paper by Wade et al. (this issue) using the BEIP population, con-
current care quality did not override the impact of early institu-
tional care in predicting either cortisol or pre-ejection period
(PEP) responses to the same stressor we used (i.e., the Trier
Social Stress Test). Notably, however, it seems likely that most
of the children were experiencing a poorer quality of parental
care than were the youth in our sample, as in the BEIP study fam-
ilies received an average rating of Mixed (adequate but with some
evidence of harshness), while our analyses of families who adopt
internationally tends to find that nearly all tend to be adequately
to highly sensitive and responsive. This raises the question of how
good it needs to get before stress systems recalibrate to less
blunted, more reactive activity at puberty.

In the paper by Perry, DePasquale, Donzella, and Gunnar (this
issue) we explored whether the increase (normalization) of cortisol
reactivity among the previously institutionalized youth was associ-
ated with an increase or decrease in internalizing and/or external-
izing symptoms. Our initial expectation was that if the HPA system
was responding more normally this might be associated with a
reduction in externalizing symptoms, which we had previously
found to be related to blunted cortisol reactivity in children with
similar histories (Gunnar et al., 2019). However, this is not what
N. Perry and colleagues found. She found that recalibration of
stress systems from blunted to responsive with increasing pubertal
stage may create emotion regulatory challenges for the adolescent
that increase anxiety and depressive symptoms and further height-
ened cortisol reactivity.

Individual Differences in Vulnerability and Resilience

No matter what the type or degree of adversity, children differ in
their response. When adversity is severe, few escape some impact,
but still many manage to survive and have lives of accomplishment
(see Russotti, Warmingham, Handley, Rogosch, & Cicchetti, this
issue). We have known this going back as early as the Kauai longi-
tudinal study (Werner, 1996; Werner, Bierman, & French, 1971).
Yet even when individuals appear psychologically and academically
resilient, that resilience may only be skin deep. Measures of physical
health and allostatic load sometimes reveal marked effects, perhaps
not only of the adversity, but of the costs of overcoming it (Brody
et al., 2013). Russotti et al. (this issue) examined competence and
maladaptation across multiple domains for young adults from low-
income backgrounds who had or had not been maltreated in child-
hood. While maltreatment decreased the likelihood of multidomain
competence, those black men who achieved across-the-board com-
petence by late adolescence also carried a higher inflammatory bur-
den as indexed by levels of C-reactive protein. For some, clearly,
there is a cost of achieving despite the odds. These findings on
risk and resilience reveal two aspects of individual differences
that we need to understand. Why are some individuals more sen-
sitive to adversity than others, and for any given individual, which
systems will be the most impacted?

Genetics doubtlessly underlie some of the individual differ-
ences in the effects of early adversity. In this issue, Chen and col-
leagues operating from a classic diathesis–stress model, describe
novel ways, using big data approaches, to identify the genotypes
that increase vulnerability of the fetus to maternal depression dur-
ing pregnancy. Recently, in developmental science, diathesis–
stress models of individual differences have given way to the
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differential susceptibility hypothesis (Belsky & Pluess, 2009),
which argues that genetic alleles that increase vulnerability in
some contexts actually increase positive outcomes in others.
The other related argument is termed Biological Sensitivity to
Context (Boyce & Ellis, 2005), which argues that individuals
who are more physiologically reactive thrive in supportive envi-
ronments but are at risk for poor outcomes in adverse ones.
None of the articles in the present issue explicitly addresses either
of these individual difference hypotheses. However, the article by
Herzberg, Hunt, Thomas, and Gunnar (this issue) comes close.
This paper describes a new version of the Trier Social Stress
Test that is appropriate for children and adolescents and is
designed for the magnetic resonance imaging (MRI). The goal
of the Minnesota Imaging Stress Test in Children (MISTiC) is
to allow an examination of brain activation in association with
HPA axis reactivity in children and adolescence. In the paper in
this issue, the authors also explore differences in activation patterns
for individuals who do and do not respond to the MISTiC. This
should give us a method to understand the neural response differ-
ences in individuals who are more or less impacted by acute stress
conditions, at least those that threaten the social self.

Sex/Gender Differences

From the early rodent studies it was apparent that effects on males
and females differed. This is an area of individual differences in
human development that we are still struggling to both describe
and understand. Males seem to be more vulnerable to prenatal
and early postnatal stress (e.g., Sandman, Glynn, & Davis,
2013). Whether preadolescent children show sex differences in
the reactivity of stress-responsive systems is not clear, with
many studies yielding similar responses for boys and girls
(Gunnar & Vazquez, 2006). Multisystem studies of the relation
between HPA and sympathetic nervous system (SNS) reactivity,
such as the study by Hagan, Roubinov, Boyce, and Bush (this
issue) also point to the fact that physiological reactivity may
bear different associations to behavior (e.g., aggression) for boys
and girls. It also appears to be the case that by adolescence stress
reactivity and its patterning across systems has clearly diverged, as
noted by Ho, Pham, Miller, Kircanski, and Gotlib (this issue). It is
also the case that what creates stress for males and females begins
to diverge at least as early as adolescence, with males being more
responsive to performance stressors and females to social rejec-
tion stressors (e.g., Stroud et al., 2009; Stroud, Salovey, & Epel,
2002). While some of this may well be due to gender socialization
(Myrsten et al., 1984), we also need to better understand the inter-
action between gonadal and adrenal steroids as Shirtcliff and col-
leagues have argued (Marceau et al., 2014). In addition, we need
to understand whether the interaction of stress and sex steroid
regulatory systems is involved in pathways from adversity to
depression (female prevalent outcome) versus conduct problems
(male prevalent outcome).

Parent as Buffer and Conduit

Humans are social animals who rely heavily on relationships with
others to manage stress (Beckes & Coan, 2011). This is especially
true for young children who cannot cope with adversity on their
own, a fact that is reflected in attachment as a species typical
behavior (Bowlby, 1969). The most devastating form of early-life
stress, then, is the failure of adult caregivers to protect, nurture
and provide for infants and young children. In her theoretical

paper (this issue) Nim Tottenham provides an account that relates
caregiving support to the healthy development of emotion and
stress regulation via mPFC–amygdala circuitry. This account also,
of course, describes how caregiver adversity underlies dysregulated
development of mPFC–amygdala circuity as the developing child
attempts to manage threats and challenges without sufficient sup-
port and/or where the support figure is the source of the threat.

When the attachment relationship is secure, the parent pro-
vides a secure base for exploration and regulation of psychological
and somatic stress. The parent acts as a safety signal that can allay
fear, but even when the child remains frightened of some offend-
ing event, the parent’s presence reduces or prevents activation of
the HPA axis (Nachmias, Gunnar, Mangelsdorf, Parritz, & Buss,
1996). Parenting causally impacts the HPA axis, as shown in the
Raby, Bernard, Gordon, and Dozier (this issue) paper demon-
strating that a parenting intervention known to improve atttach-
ment security also improves the diurnal cortisol rhythm in
internationally-adopted children. The child’s physiology may
also mirror (be attuned) with the parent’s physiological responses
to stimulation, for better or worse (see DePasquale, this issue).
The attachment figure remains a potent safety signal at least
until midway in pubertal development (Doom, Hostinar,
VanZomeren-Dohn, & Gunnar, 2015). When the parent’s pres-
ence and availability buffers activation of stress-responsive systems,
we term this parental social buffering. Parents may also protect
children from stress by serving as an instrumental buffer, taking
less for themselves so that their children may have more in cases
of poverty, for example. Or, shielding their children from frighten-
ing local, national, or international events by staying calm and not
catastrophizing in front of the children.

Because the parent is a conduit for stress to the child, how the
parent reacts to external stress may be a critical factor in how
adverse conditions impact the child. For example, stress on the par-
ent impairs the parent’s ability to provide sensitive, responsive, sup-
portive care, and guidance (Deater-Deckard, 2004). However, when
parents can manage to provide positive parenting in the face of
chronic stressors such as poverty, children can thrive. We have
shown this in a study of children undergoing well-child exams
with inoculations. Parents who managed to create secure attach-
ment relationships with their toddlers despite living near or
below the federal poverty limit, had children whose cortisol levels
during the doctor’s visit were low, while insecurely attached chil-
dren showed higher cortisol levels than those shown by children
who were not living in poverty (Johnson, Mliner, Depasquale,
Troy, & Gunnar, 2018). Brown et al. (this issue) have provided
an even more satisfying example because they directly examined
parenting in a Head Start sample. They showed that positive par-
enting was associated with less of a cortisol increase to a laboratory
stressor task and that the effect was more marked among families
experiencing greater poverty. Both our earlier study and that of
Brown and colleagues raise the possibility that positive parenting
in the context of high adversity creates an even greater capacity
of the parent to buffer activity of the child’s stress-responsive phys-
iological systems than positive parenting in less adverse contexts.

Supportive parenting early in life may also provide a shield
against the impacts of stressors experienced later in development.
This was demonstrated in the paper by Tang et al. (this issue).
Studying the adolescents from the BEIP they examined stress at
several points in adolescence in relation to measures of inflamma-
tion. The youth who were in their care-as-usual group and had
thus spent their infancy and early childhood in institutional
care were more inflamed if they experienced more stress in
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adolescence. This was not the case for the youth who had been
removed from institutional care and placed in supportive foster
homes. Although not examined in this paper, it seems likely
that children placed in foster homes relative to those left in insti-
tutional care developed better coping and emotion regulatory
strategies that allowed them to weather later stressors with less
adverse biological impact.

If the parent is a conduit as well as a buffer, then the parent
can amplify the stress the child experiences as well as reduce it.
The paper by Hostinar’s group (Parenteau et al., this issue) pro-
vides an example. Previously, when Professor Hostinar was a stu-
dent in my group she showed that the presence of the parent
prevented elevations in cortisol among 9- and 10-year old chil-
dren (Hostinar, Johnson, & Gunnar, 2015). In the Parenteau
et al. paper (this issue) they found that this was the case when par-
ents were less well educated, but not when they were highly edu-
cated. The stressor was the Trier Social Stress Test for Children
(TSST-C), a social-evaluative performance stressor. The more
highly educated parents were also higher in state anxiety, perhaps
worried that their children would not perform well. The parent’s
anxiety about the child’s performance may have been conveyed to
the child. This finding is comparable to evidence in the study by
Nachmias et al. (1996), which showed that when the mothers of
18-month-olds pushed them to approach things they found scary,
this was associated with insecure attachment and a failure to buffer
the HPA axis. Thus, the parent is both a buffer and a conduit.

Discrimination and Stigma

Parents, teachers, and the other adults in a child’s life may have
additional learning objectives when raising children from groups
who are discriminated against in society. Lupien et al. (this issue)
examine whether stigma linked with having a family member with
mental illness versus cancer is associated with depressed symptoms
and altered cortisol activity in family members. They found that
even though family members experienced greater negative evalua-
tion by others, depressive symptoms and HPA axis alterations were
not noted. This is unlike the case for racial discrimination.

There is good evidence that racial discrimination is a source
of stress that can impair health and affect stress-responsive
physiological systems as discussed by Adam, Hittner, Thomas,
Villaume, and Nwafor (this issue). Positive ethnic and racial iden-
tification can protect against perceived racial discrimination and
regulate the HPA axis. This may be especially important during
adolescence when the child moves away from the family’s protec-
tion into the broader social arena. While parents are essential in
helping children develop a positive sense of their own racial and
ethnic identity, among adolescents and emerging adults, peers
also begin to play a critical role (Nelson, Syed, Tran, Hu, & Lee,
2018). Given the damaging effect of discrimination, understand-
ing the mechanisms that transduce the experience and perception
of discrimination into physical and mental health problems is
critical. As indicated in Adam et al. (this issue), these insights
can also point to protective processes that are malleable and
thus to interventions that will improve developmental health.

Beyond Admiring the Problem: What Can a Neurobiological
Perspective Tell Us?

As this last point indicates, understanding how adversity “gets
under the skin” and shapes mental and physical health during
development can point to protective processes that are malleable

and thus can be targets of intervention. Parenting is one we have
already discussed and is perhaps the most critical for young chil-
dren. A positive racial–ethnic identity is a malleable target. In
this issue, however, many of the papers have brought a multilevel,
neuroscience, and stress physiology perspective to the problem of
early-life adversity. We have asked what changes “under the
skin” when children are reared under conditions of adversity.
While this work has helped us understand mechanisms, how
important is it to informing how we can address and mitigate
the impact of childhood adversity? Two of the papers in this
issue tackle this question. Pollak and Wolfe (this issue) argue
that neuroscience measures can be harnessed to not just examine
but to address the problem of childhood poverty. They make a
number of arguments, but two seem especially pertinent. In one
section they argue that brain physiology at times can predict behav-
ior better than available behavioral measures. It seems unlikely in
the near future that we will use imaging on a population basis to
identify children who need intervention. However, it does seem
possible that imaging may help us identify neural responses that
are predictive of who needs intervention. Once identified then
we may be able to develop or expand on the tasks that elicited
the predictive neural responses and deploy those as more refined
and subtle behavioral measures that capture emerging deficits in
key capacities. In another section, Pollak and Wolfe (this issue)
argue that neural measures might one day allow us to evaluate
interventions and policies earlier. This point is related to the
first. To the extent that brain measures can detect the processes
that will lead to the behavioral targets of the intervention or policy
before the behavior emerges, then using brain measures might
allow for more rapid analysis of whether what we are doing is
working. In adaptive interventions, such measures might allow
for a more rapid adjustment and personalizing of the intervention.

Obradović and Armstrong-Carter (this issue) take a similar
approach to asking whether and how the assessment of stress phys-
iology in educational settings might be leveraged to aid in evaluat-
ing educational interventions to enhance the school success of
every child. They note that stress physiology has not been measured
in educational settings that often, making the case that this is a
missed opportunity. Their goal is to stimulate a new wave of
research that will advance the science of developmental stress
research and, ultimately improve educational policy and practice.

Conclusions

As the papers in this issue attest, what started with some small-
scale studies of rat pups has burgeoned into a major topic of
work in our field. Demonstrating that early-life stress has signifi-
cant impacts on neurobiology and physical, as well as mental,
health has brought widespread attention to the problem of child-
hood adversity by policy makers around the world. We are still a
long way from understanding the various ways that nature trans-
duces adversity into developmental outcomes. Everyone who has
sought to understand adversities’ impacts by studying stress-
sensitive physiological and neurobiological systems knows, or
will learn, that the systems they are measuring are dynamic and
do not give up their secrets easily. There are some groups, includ-
ing one I am a part of, that are trying to develop batteries of hor-
monal and molecular measures that can be easily deployed in
settings like pediatric offices to reliably identify infants and
young children who are being impacted by excessive stress. It is
too early to determine whether we will be successful; however,
it is clear that the more we as a field show that stress and adversity
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“gets under the skin” and alters development, the more there will
be an appetite for assessing systems that transduce adversity to
under the skin effects before they can result in poor physical and
mental health. Many, if not most, of the adversity that impacts chil-
dren can be traced to structural issues, such as poverty, inequality,
and discrimination. While fixing the root of the problem of early-
life stress would seem to be the most logical way to improve out-
comes for children and society, it is not likely to be achievable in
the near or even perhaps the long term. This leaves it to us to under-
stand and intervene to support the people and processes that can
protect children from adversity and effectively treat children
whose stress-buffers have failed. There is still much work to do.

Final Thoughts and Acknowledgements

The special section in this issue are the papers from the 2019
Minnesota Symposium on Child Psychology which my colleagues
elected to be on early-life adversity, stress, and neurobehavioral
development to honor my 9 years as the Director of the
Institute of Child Development. I am very grateful to them for this
honor and for the two days of great intellectual stimulation the
symposium afforded. I am especially grateful to my former stu-
dent, Nim Tottenham, who co-led the symposium with me and
was my co-editor on the symposium section of this issue. I am also
very appreciative that my colleague, Dante Cicchetti, was able to
arrange this special issue of Development and Psychopathology
to augment the symposium so that more voices and perspectives
could be represented. I am also very grateful to the many authors
who produced such wonderful papers.

As this editorial was written during spring and summer of
2020 while we sheltered-in-place during the COVID-19 pan-
demic, I am overwhelmingly aware of how the inequalities that
produce the early adversities we study are being amplified by
the pandemic we are all living through. Sitting in Minnesota, I
cannot forget that the murder of George Floyd ripped the scales
from the eyes of many of us who experience white privilege so
that we finally see the structural racism that feeds the inequalities
the virus has exploited. It seems very timely but also somehow
inadequate to be putting out a special issue devoted to this
topic. While we arm ourselves with knowledge as scientists and
try to use that science to help children and families, this may
be a time to also do more. While as noted, changing the structural
factors that create adverse conditions for so many of the world’s
children is likely to take more than our own lifetimes, it is time
to commit ourselves to more directly translate our work to poli-
cies that confront these structural problems of race and class.
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