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Abstract

The COVID-19 pandemic is an unanticipated and uncontrollable chronic stressor that is
detrimental to the mental and behavioral health of children and families, particularly those

from disadvantaged and marginalized backgrounds. Chronic stress impairs a myriad of prefrontal
cortical functions important for coping with the COVID-19 pandemic, and has consequences

on dyadic parent-child functioning. Informed by neuroscience and clinical evidence, sensitive
parenting is a vital avenue of intervention that buffers against the toxic effects of COVID-19

on parent-child mental health. In the context of the COVID-19 pandemic, we first discuss the
neurobiological, psychological and behavioral mechanisms behind exacerbated mental health
risks in families. We then highlight the role of sensitive parenting as a buffer against stress-
related mental health problems, and conclude with recommendations for individual-, family-, and
systemic interventions to most effectively address stress-related mental health problems and their
impact on children and families during the COVID-19 pandemic.
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The COVID-19 pandemic is a major stressor that is disrupting family functioning and
placing family members of all ages at risk for behavioral and mental health disorders.
Children have had to suddenly adapt to school closures and the loss of predictable daily
routines therein. Parents and caregivers are simultaneously juggling the roles of home-
school teachers and caregivers while maintaining occupational responsibilities. Further,
the protections required to safeguard against COVID-19 infection also block access to
activities and social relationships that are known to reduce the effects of stress (Gruber et
al., 2020). In addition, the national unrest surrounding anti-Black racism in the United States
brings attention to pervasive health inequities: COVID-19, the illness caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is exacerbated for many due to
pre-existing chronic stressors stemming from systemic racism (Condon et al., 2020; Trent
et al., 2019). Thus, considering the chronicity and unprecedented scale of the COVID-19
pandemic, children and families are in critical need of effective mental health care.

Disruptions in routine and loss of resources related to the COVID-19 pandemic are
particularly harmful for children living in families that experienced pre-pandemic inequities
and disadvantages including lower economic resources, reduced access to health care,
lower-quality education, and myriad other adversities stemming from systemic racism and
inequities in the U.S. (Trent et al., 2019). For these families, the pandemic has exacerbated
pre-existing inequities (Condon et al., 2020). At least an estimated 44 to 66 million more
disadvantaged children and families worldwide have experienced at least one form of
socioeconomic disparity since the COVID-19 pandemic began, including systemic poverty,
an academic achievement gap, malnutrition due to food insecurity, job loss, and the threat
of homelessness in discriminatory, unsafe neighborhoods (United Nations, 2020; Yoshikawa
et al., 2020). Children who relied upon schools for food security, mental health support, and
important social interactions may lack the resources to access and maintain these supports
during the pandemic. Similarly, their caregivers are likely facing job, food, housing, and
healthcare insecurity, resulting in forced choices between work and childcare (Condon et
al., 2020). Many such caregivers are low-wage frontline workers who are also more likely
to experience difficulty with enacting physical distancing at home, thereby increasing stress
and the potential for COVID-19 infection. Consequently, caregivers are at increased risk
for anxiety, depression, and substance misuse, and their children are at increased risks

for neglect, maltreatment, family violence, and mental health symptoms and difficulties
(Condon et al., 2020; Humphreys et al., 2020; Yoshikawa et al., 2020).

Due to this heightened duress, all families, particularly those from disadvantaged or
marginalized communities, are at increased risk for uncontrollable stress. Chronic and
uncontrollable stress can stem from societal factors such as lack of access to quality
education, employment, and healthcare, all of which are needed for individuals to thrive.
These types of stress involve repeated or sustained activation of the biological stress
system, such as occurs with the COVID-19 pandemic, and over time leads to physical,
behavioral, and mental health problems (McEwen & McEwen, 2017). Encouragingly, even
in the presence of significant adversities, a chronic stress response can be buffered when
children experience a sense of control through secure attachment relationships and sensitive
caregiving, defined by persistent quality connections consisting of caregiver responsivity
and “serve and return” interactions (Levitt & Eagleson, 2018). However, the myriad
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stressors stemming from the COVID-19 pandemic are likely to strain caregivers’ abilities
to provide sensitive caregiving, and caregivers with histories of adversity are particularly at
risk (Condon et al., 2020). Thus, without adequate support, pandemic-related stressors are
certain to have a significant impact on caregiver-child relationships and child mental health,
and may further exacerbate pre-existing inequities.

This review leverages knowledge from neuroscience to describe how pandemic-related
stressors may affect the brain, and to recommend intervention strategies to help mitigate
potentially harmful effects on caregiver-child relationships and child mental health. We
describe mechanisms through which stress impacts the brain, particularly the prefrontal
cortex, and subsequent effects on behavior. The importance of this understanding is three-
fold: 1) both children’s and adult caregivers’ brains may be affected by the stress of the
COVID-19 pandemic, placing them at increased risk for poor mental health outcomes, 2)
pandemic-related stressors may impair caregivers’ ability to provide sensitive caregiving and
buffer chronic stress for their child, and 3) impairments in caregiving may be exacerbated
among caregivers with a prior history of stress and adversity. Informed by these studies

on the neurobiological and psychological mechanisms related to stress responses and family-
level factors, we then describe individual-, family-, and policy-level interventions to help
alleviate family stress and promote healthy caregiver-child relationships, and advocate for a
multi-level approach to effectively support all children and families through the COVID-19
pandemic.

Mechanisms of stress-related mental health problems

Stress is a known predictor of mental health disorders (e.g., Breslau, 2009; Weissman et al.,
1996). A stressor that is unpredictable and uncontrollable such as the COVID-19 pandemic
(e.g., dealing with an invisible, pervasive virus where no place may feel safe while vaccine
development is still underway) can have a profound effect on individuals’ brain function.
The effect on the developing brain may be particularly pronounced (Cohodes et al., 2020),
putting children and adolescents at heightened risk for mental health problems and possibly
hindering their ability to cope with future stressors following the pandemic. Indeed, research
in rodents, monkeys, and humans has shown that exposure to uncontrollable stress rapidly
impairs the functioning of the prefrontal cortex (PFC), a newly evolved brain region needed
to maintain a healthy mental state (Arnsten, 2009; Liston et al., 2006).

Impaired PFC functions under stress

Prefrontal regions subserve higher cognitive functions that are important to guide flexible,
goal-directed behavior, and top-down regulation of emotion, attention and action. Prefrontal
circuitry has the extraordinary ability to generate mental representations in the absence

of sensory stimulation, the foundation of abstract thought. Thus, the PFC is especially
important in dealing with an invisible virus (e.g., using abstract reasoning to imagine the
potential harm in once habitual behaviors like hugging a friend). Prefrontal circuitry is also
needed for effective, sensitive parenting, as it supports the mentalizing functions that allow a
parent to understand their child’s state of mind in response to pandemic-related challenges,
such as disruptions in family routines, and to plan effective strategies to help children cope
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with restrictions in learning and socializing with peers. The PFC is also part of the broader
neural circuitry that mediates attachment and empathy as well as self-regulation, such as
inhibiting irritable and angry outbursts and enabling self-soothing, both of which are vital
emotion regulation skills to cope with frustration caused by disruptions in work and social
lives such as those caused by the pandemic. The PFC accomplishes these multiple functions
through its extensive connections throughout the brain, and can inhibit the actions of more
primordial brain structures, such as the amygdala and basal ganglia, which are involved in
reactive, emotional responses like shouting and aggression.

The PFC accomplishes high order functions through recurrent excitatory circuits, where
PFC neurons activate each other through glutamatergic, NMDA receptor connections to
maintain information in mind. A recent study found increased levels of kynurenic acid
(KYNA) in plasma after COVID-19 infection (particularly in men) (Cai et al., 2020).
Given that KYNA blocks NMDA receptors, this could potentially weaken functions such
as working memory and inhibitory control that depend on the PFC. Likewise, high levels
of catecholamines norepinephrine (NE) and dopamine (DA) are released in the brain

upon exposure to uncontrollable stressors like COVID-19, weakening the aforementioned
connections (Arnsten, 1998, 2015; Murphy et al., 1996). In particular, high levels of
catecholamine released in the PFC rapidly weaken connections by opening potassium
channels near PFC synapses, which impairs higher cognitive functions and top-down
control. In contrast, high levels of catecholamines in the amygdala and basal ganglia
simultaneously strengthen the more primitive, emotional responses subserved by these brain
regions, shifting the brain from a more reflective to a more reflexive state (Arnsten, 2015),
which could be maladaptive when coping with the rapidly evolving pandemic.

In rodents, with prolonged stress exposure, there is actual loss of dendrites and spines in
the PFC (e.g., Liston et al., 2006; Ota et al., 2014; Shansky et al., 2009), which correlates
negatively with measures of working memory (Hains et al., 2009) and attention shifting
(Liston et al., 2006). In contrast, chronic stress increases dendritic growth in the amygdala
(Vyas et al., 2002), strengthening circuits involved in emotional reactivity. In humans,
chronic stress is associated with reduced PFC functional connectivity and attention control
in adults (Liston et al., 2009), and childhood poverty and chronic stress are associated with
dysregulated prefrontal control of the amygdala in adulthood (Kim et al., 2013). In contrast,
increased volume in the amygdala in children and adolescents has been found following
toxic stress (e.g., maternal depression and childhood maltreatment; Lupien et al., 2011;
Whittle et al., 2013). These data further corroborate the idea that stress exposure, acute or
chronic, impairs higher PFC cognitive functions and strengthens amygdala-striatal affective
responding (Arnsten, 1998, 2015) (Figure 1). Disruption of higher order PFC-mediated
functions during and following the COVID-19 pandemic may manifest psychologically
and behaviorally as heightened emotional reactivity (e.g., hypervigilance to threat), blunted
reward responsivity, emotion dysregulation, and weaker mentalizing (Arnsten, 2015; Duffy
etal., 2018; Germine et al., 2015). On a positive note, animal research shows that the
dendritic loss can be reversed at a young age after spending an adequate amount of time
under safe conditions (Bloss et al., 2011). That is, neural plasticity, be it fostered by sensitive
caregiving or multi-level interventions as discussed later in this paper, can be leveraged

to rescue compromised PFC functions following stress, such as the current pandemic.
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For a more detailed depiction of the effects of stress on the brain, see https://youtu.be/
TsQUeNuvIDY.

Heightened emotional reactivity

Adbversities such as neglect, physical abuse, and exposure to domestic violence, are likely
magnified due to increased family stress caused by the COVID-19 pandemic (Condon

et al., 2020). Evidence suggests that children who experience these adversities show
heightened emotional reactivity (e.g., quicker and biased responses to identify angry faces
with less perceptual information), lower threshold for (mis)classifying emotional faces as
threatening, and greater difficulty disengaging from threat stimuli (e.g., Briggs-Gowan et
al., 2015; Pollak & Tolley-Schell, 2003). Such heightened emotional reactivity is mediated
by increased amygdala reactivity to threat (Hein & Monk, 2017; McCrory et al., 2013;
McLaughlin et al., 2015), which in turn can lead to greater perceived stress in both adults
and children (Glaser et al., 2006; McLaughlin et al., 2010), creating a snowballing effect in
the demands to cope with COVID-19 alongside existing adversities and systemic inequities.

Blunted reward responsivity

Exposure to child neglect and caregiver deprivation are associated with blunted responsivity
to reward (Goff et al., 2013; Hanson et al., 2015, 2016), and insensitivity to varying

reward values, which are mediated by reduced ventral striatum reactivity (Hanson et al.,
2015, 2016). Such blunted reward responsivity has been found to induce reward-seeking
behavior (Blum et al., 2000) including substance use (Duffy et al., 2018). In the context

of COVID-19, previous school closings and stockpiling of shelf-stable foods might have
reinforced overeating (a maladaptive reward-seeking behaviour), putting marginalized
children at substantial risk for physical and brain health issues (e.g., overweight/obesity) due
to increased sedentary activities and snacking on ultra-processed comfort foods (Rundle et
al., 2020). Further, food insecurity, which is exacerbated in marginalized families during the
COVID-19 pandemic, is associated with poorer reward processing performance and reduced
white matter integrity in the frontostriatal tracts, which confers risks for current and future
depressive symptoms (Dennison et al., 2019).

Emotion dysregulation

One of the most profound effects of severe stress related to the pandemic is emotion
dysregulation mediated by alterations in the PFC-amygdala circuitry (Duffy et al., 2018;
Kim & Cicchetti, 2010). Adolescents exposed to child maltreatment show elevated
emotional reactivity and greater habitual use of maladaptive responses to cope with
distress (e.g., rumination and impulsive and sensation-seeking behaviors; Heleniak et
al., 2016). Relative to non-maltreated peers, maltreated children show fewer adaptive
emotion regulation skills and receive less maternal validation and emotion coaching
when communicating emotionally arousing scenarios with their mothers (Shipman et al.,
2007). Emotion dysregulation also relates to increased likelihood of primordial, reflexive
responding to threat, in particular higher levels of aggression (Park et al., 2018; Marquez
et al., 2013). Weaker resting state connectivity in the PFC-amygdala circuitry is related
to increased exposure to significant stressful life events (e.g., sudden absence or death of
a primary caregiver due to COVID-19) and higher levels of frustration and aggression in
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children (Park et al., 2018), which could arise due to a prolonged need for self-control in

the context of home confinement, social distancing, and mask wearing during the pandemic.
Long-term emotion dysregulation increases the risk of both internalizing and externalizing
psychopathology in youths, notably anxiety and mood disorders following adversities (Duffy
et al., 2018; Heleniak et al., 2016) including the COVID-19 pandemic.

Maladaptive mentalizing

Early adversities, especially childhood maltreatment and trauma which are likely to be
exacerbated during the pandemic, hinder mentalizing development in youths (Germine, et
al., 2015). This scaffolding is mediated by the PFC-temporoparietal circuits. Mentalizing
refers to the ability to comprehend and reflect on the mental states of oneself and others,
notably feelings, intentions, and wants (Fonagy & Bateman, 2016). Adaptive mentalizing
depends largely on long-term and quality parent-child coupling, which is crucial to future
interpersonal functioning. The loss of a primary caregiver due to COVID-19, however,
means the absence of an attachment figure to mentalize and communicate with, which

can be particularly detrimental to the socioemotional well-being of vulnerable children.
Neuroscience and behavioral studies have shown that chronic exposure to stress in early
development (as many are experiencing during the COVID-19 pandemic) causes a shift from
controlled mentalizing (a reflective state) to less sensitive or biased automatic inferencing
of socio-affective signals (a reflexive state), which often leads to low social motivation

and ostracism (Fonagy & Bateman, 2016). Prolonged social restrictions and uncertainty not
only further reinforce the reflexive state of mind that “interpersonal relationships are not

as rewarding” but also perpetuate a vicious cycle between low social motivation and social
isolation in marginalized families, both of which are robust predictors of low self-esteem
and elevated risk for anxiety and depression (Germine et al., 2015; Luyten et al., 2020).
Indeed, maladaptive mentalizing is considered a transdiagnostic factor (Luyten et al., 2020),
suggesting a potential focal point for intervention during and following the COVID-19
pandemic.

Timing and developmental considerations

Recent translational research has suggested that the timing of stress (i.e., age onset and
duration) is especially relevant to its neurobiological consequences and associated mental
health risks across the lifespan (Gee & Casey, 2015). Connections between the PFC and
amygdala undergo dynamic changes across development (Gee et al., 2013; Silvers et al.,
2017). In addition, the buffering effect of caregivers on children’s stress reactivity may
vary across developmental stages. For example, one study found that maternal presence (a
caregiver’s image) dampened amygdala reactivity in children (4 to 10y) but not adolescents
(11 to 17y), suggesting that caregivers play a unique role in buffering stress during this
period of socioemational development (Gee et al., 2014), which is also a developmental
period that is stressful for parents. Parenting stress may be especially heightened among
disadvantaged families that reported a loss of regular childcare, insurance status, and
worsening food and job security during the pandemic (Golberstein et al., 2020; Patrick

et al., 2020). In contrast, adolescence is characterized by increasing independent regulation
and sociocultural learning via peer relationships. Yet the salience of peer relationships

also increases adolescents’ susceptibility to loneliness due to social isolation during the
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pandemic (Andrews et al., 2020; Loades et al., 2020). Such heightened sense of loneliness in
adolescents can be of particular concern among marginalized families where parents cannot
afford working from home and have less time for quality parent-child interactions because of
the forced choice to prioritize job security and breadwinning in times of a pandemic (Orben
et al., 2020). Together, it is important to consider the differential effects of COVID-19
pandemic on different developmental periods with distinct patterns of prefrontal-amygdala
circuitry, developmental tasks/demands, and stress buffering. Tailoring interventions based
on developmental stage and biological state of the developing brain is a promising approach
to optimizing the intervention efficacy (Lee et al., 2014), and mental health professionals
may tailor policy recommendations based on the specific needs of marginalized youths
across developmental phases.

Buffering effect and neural basis of sensitive caregiving

Caregivers play a central role in buffering stress early in life. How caregivers respond

to children’s stress and convey information about traumatic events has critical effects on
children’s mental health following stress (Carpenter et al., 2017). Neuroscience research
across species has elucidated the neurobiological mechanisms by which caregivers may
buffer stress reactivity in children, findings which have direct implications for caregivers
during the pandemic and beyond. In rodents, maternal presence maintains low levels of
corticosterone and blocks amygdala plasticity (Moriceau & Sullivan, 2006). Consistent
with these findings, caregiver presence buffers hypothalamic-pituitary-adrenal (HPA) axis
reactivity in infant macaques (Levine et al., 1985; Sanchez, 2006) and suppresses cortisol
reactivity in children (Gunnar & Donzella, 2002; Kertes et al., 2009).

Evidence in humans has shown that parental cues dampen amygdala reactivity in childhood
(Gee et al., 2014). Children also display a more mature pattern of frontoamygdala
connectivity to their caregiver’s face, suggesting that greater prefrontal control may support
these effects of parental buffering. Paralleling these neural findings, behaviorally, children
perform with better regulatory control in an affective context when in the physical presence
of their parent versus a stranger. Together, these findings highlight the important role that
parents and caregivers play in supporting children’s brain function and regulatory behavior,
particularly under stressful situations such as the COVID-19 pandemic (Figure 1).

Importantly, evidence suggests that disruptions in caregiving and parenting stress both

can interfere with the buffering effects of caregivers on children’s neural and behavioral
emotional reactivity. Across species, maltreatment during infancy reduces the buffering
effects of caregiving (rodents: Opendak et al., 2019; Robinson-Drummer et al., 2019;
nonhuman primates: Sanchez et al., 2015; humans: Callaghan et al., 2019). The extent

to which parents are stressed also influences the ways in which they regulate children’s
stress and emotions. Parenting stress and family stress, which are at heightened during the
pandemic (Brown et al., 2020; Cluver et al., 2020), have been shown to positively and
longitudinally predict suboptimal relational functioning with children and negative parenting
behaviors, exacerbating the mental and behavioral health impact of adversities (Huang et al.,
2014; Palmer et al., 2013).
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Caregiving and parenting stress as a result of adversities and related parental
psychopathologies also impair the mentalizing capacity of caregivers to comprehend and
respond contingently to children’s socioemotional needs. In postpartum mothers, prefrontal
regions were important for parental mentalizing (e.g., dorsal anterior cingulate cortex) and
were most strongly activated when viewing synchronized mother-infant interactions but not
mismatched interactions between infants and mothers diagnosed with postpartum depression
and anxiety (Atzil et al., 2014). Under adverse circumstances like those exacerbated by

the pandemic, children are more prone to a state of mind characterized by heightened
emotion reactivity and overidentification of threat, possibly rendering the interpretation of
children’s socio-affective signals and calibration of stress responses more frustrating to
caregivers whose mentalizing capacities may be already weakened because of pre-existing
adversities (Atzil et al., 2014; Fonagy & Bateman, 2016). By the same token, struggling

to empathize with the socioemotional needs of children due to maladaptive mentalizing

in turn reduces caregiving satisfaction and increases caregiving stress, exacerbating risks
for developing parental psychopathologies in families under chronic stress and adversities
especially during the pandemic. Further, maladaptive mentalizing is prevalent in various
forms of developmental psychopathology. Parents with a history of adversity exposure,
such as those who experienced abuse and neglect as children, may struggle more to soothe
their children and establish a secure attachment base at times of distress, both of which
hinder children’s ability to inspect and reflect on mental states of oneself and others in the
long run (Long et al., 2019; Luyten et al., 2020). The link between parental mentalizing
and child psychopathology has also been validated using fMRI: inter-network connectivity
important for mentalizing functions in the parental brain is prospectively associated with
children’s internalizing symptoms at age 6, and this association is mediated by children’s
emotion regulation skills (Abraham et al., 2018). In all, these findings highlight the dynamic
influence of a chronic stressor like COVID-19 and other adversities on the parent-child
dyad, suggesting novel considerations beyond individually-focused approaches in clinical
settings.

Emotional and brain synchrony of parent-child dyads

Another mechanism by which caregivers may regulate children’s emotions is via emational
synchrony at the neural level. For example, children who exhibit a similar resting state
functional connectome to their parents have more shared day-to-day emotional experiences
with their parents (Lee et al., 2017). During cooperation, parents and children show brain
synchrony in the PFC (dorsolateral PFC and frontopolar cortex; Reindl et al., 2018), and this
synchrony is associated with children’s daily emotional competence and regulation (Lee et
al., 2017; Reindl et al., 2018). Importantly, a recent study found greater parenting stress to
be associated with less parent/child brain synchrony in the PFC (e.g., inferior frontal gyrus,
dorsolateral PFC) when subjects engaged in a dyadic task of watching animation videos
together (Azhari et al., 2019). This study suggests that parent-child brain asynchrony may
mediate the association between parenting stress and less dyadic co-regulation (Azhari et al.,
2019). Together, these studies underscore that parents/caregivers who are calm and regulated
under stress (supported by PFC functions) may provide the behavioral and social signals
that allow the child to regulate his/her own stress response or arousal (Figure 1; Feldman,
2015). Via multilevel interventions that aim to restore impacted PFC functions following
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the pandemic, the parent’s and child’s behavioral and neurobiological systems may become
mutually attuned again, further setting the stage for children’s emotional development.

Parents’ experiences of heightened stress, like that which is occurring for nearly all
parents during the COVID-19 pandemic (although much variability exists in the types
and severity of pandemic stress), can result in maladaptive parenting behaviors. These
can range from harsh over control or passive withdrawal to physical abuse or neglect.
Parents’ own experience with or risk of psychopathology also contributes to disruptions in
sensitive caregiving and can exacerbate maladaptive reactions and behaviors in response
to heightened stress in times of an unprecedented pandemic. For example, maternal
depression is associated with greater disengagement from interactions with the child and
more irritability and hostility towards the child (Lovejoy et al., 2000). Likewise, children
whose parents suffer from substance abuse are at higher risks for child abuse and neglect
(Nair et al., 2003).

With the idea that family-level factors play a central role in modulating caregivers’

ability to buffer children’s stress reactivity, recent evidence from the COVID-19 pandemic
demonstrates that parenting stress and anxiety moderated the effect of pandemic-related
stress on children’s symptomatology (Cohodes et al., in press). That is, caregivers who
reported higher levels of parenting stress and anxiety were less likely to effectively buffer
children’s stress during the COVID-19 pandemic (Cohodes et al., in press). By contrast,
parents who engaged in higher levels of coaching of children’s negative emotions and who
maintained more stable home routines during the pandemic were more effectively able to
buffer the effects of pandemic-related stress on children’s symptomatology. These findings
further highlight the central role that caregivers are playing in children’s experiences of the
pandemic, and the need to support caregivers in the context of heightened stress.

Individual-, family-, and system-focused interventions

As described above, challenged caregiving and stress stemming from COVID-19

can significantly impact family functioning. Therefore, we can and should prioritize
interventions to mitigate suboptimal mental and behavioral health outcomes for families at
greatest risk during the pandemic. These interventions should be prioritized simultaneously
so that they address issues from the top-down -- from the systemic, to family, to individual
levels.

To address systematic change, we advocate for prioritizing policy changes that will ensure
families can access evidence-based individual- and family-level interventions to effectively
cope with the COVID-19 pandemic, detailed below. Namely, the U.S. must prioritize
policies that mitigate pre-existing inequities and disadvantages, faced primarily by BIPOC
(black, indigenous, and people of color) families, which, even before COVID-19, placed
them at risk for suboptimal mental and behavioral health outcomes (Condon et al., 2020).
Policies rooted in racism and discrimination place great burden on children and families of
color with limited financial resources, limited access to quality education and healthcare,
and individual, community, and historical-level trauma. The COVID-19 era has only
exacerbated these inequities (Van Dorn et al., 2020; Hooper et al., 2020; Turner Lee,
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2020), placing such children and families at an even greater risk for psychopathologies.
During the COVID-19 pandemic, these children and families have been more likely to bear
the burdens of 1) increased viral exposure (owing to parents more likely to be low-wage
front line workers without paid sick leave and difficulty with physical distancing in smaller
homes; Oppel et al., 2020); 2) even more restricted resources (owing to job insecurity for
caregivers and adolescents, and increased food, housing, and healthcare insecurity; Power
et al., 2020; Van Lancker & Parolin, 2020); 3) increased caregiver stress (owing to forced
choices between work and childcare, thereby putting caregivers at increased risk for anxiety,
depression and substance abuse and children at increased risk for neglect, maltreatment, and
family violence; Cluver et al., 2020; Humphreys et al., 2020); 4) the digital divide (owing

to lower-quality distance learning, both at the home and district levels, as well as reduced
telehealth access and access to external support systems like teachers, counselors, and peers;
Turner Lee, 2020; Connecticut State Department of Education, 2020); and 5) increased
inequities and bias (owing to existing biases in healthcare and education; Laster Pirtle, 2020;
Oppel et al., 2020). Therefore, policymakers must prioritize laws that tackle these social
injustices in order to enable families to effectively utilize the individual- and family-level
treatments and interventions that are shown to be most effective in reducing risk for mental
and behavioral health problems during COVID-19 (Figure 2). Such systemic interventions
include COVID-19 relief bills, a fair minimum wage, paid family/parental leave, expansion
of Medicaid and/or universal healthcare, and equitable access to education including early
childhood education, to name a few. In particular, improving equity in healthcare access

is key, including a culturally and linguistically competent workforce, availability of testing
and personal protective equipment, and reduction of healthcare bias and stigma (Condon et
al, 2020). Many of these are evidence-based policies that are known to reduce the risk of
developing mental and behavioral health disorders associated with the toxic stress of social
inequality (WHO Commission on Social Determinants of Health, 2008; Marmot & Bell,
2012; Taylor et al., 2016), and will serve as the foundational support for at-risk families to
focus on, seek out, and complete evidence-based interventions.

At the individual and family level, we advocate for prioritizing interventions that enable
parents to provide optimal sensitive and supportive caregiving for their children during

the pandemic and beyond. As detailed in previous sections, chronic stress caused by

the pandemic impacts emotion regulation and mentalization skills. Interventions can

focus on these mechanisms with parents individually, or in meetings with caregivers and
children simultaneously or in parallel sessions to target co-regulation (Stob et al., 2020).
Interventions that can help parents manage their stress and emotional overwhelm will aid
them in better attending to the needs and stress of their children, especially at a time when
parental stress level is at unprecedented levels. Parents’ abilities to identify their own stress
reactivity is critical to their ability to implement coping skills to manage their stress and
ensure their PFC remains on-line for management of emotions, clear thinking and decision
making. Treatments that focus on parents’ reactivity and stress while building coping skills
may be an immediate and initial approach to increase parents’ capacities to attend to the
stress and needs of their children during the pandemic.

There are multiple parenting interventions that target management of difficult child
behaviors. Parent Management Treatments (PMTSs) are evidence-based and widely
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implemented. Parents are often referred to these programs when they report difficulties

in managing child behavior or when they come to the attention of child protective or other
social services. Given this, these programs might be recommended during the pandemic.
However, evidence suggests that PMTs are not effective at treating all families who seek
services (McMahon & Forehand, 2003) and are least effective with those from economically
disadvantaged (Lundahl et al., 2006) and are underutilized by families at highest risk
(Kazdin & Wassell, 1998). Meta-analysis of multiple studies of economically disadvantaged
families found that mode of PMT intervention significantly moderated treatment outcomes
with individually delivered modalities superior to group format (Lundahl, Risser & Lovejoy,
2006).

Parental psychopathology has consistently been shown to moderate the effectiveness of
PMTs (McMahon & Forehand, 2003; Hinshaw et al., 2015). One reason for this may

be that parents’ heightened emotional reactivity and stress make it difficult for them to
absorb the materials presented in PMTs or to apply them at home during stressful real life
situations when they are unable to manage their own emotions. Several PMTs have been
augmented to include modules or components to target the highest risk parents. Triple P
(Sanders et al. 2004), the Incredible Years, and Parent-Child Interaction Therapy (PCIT)
have shown improved results with these enhancements (Gavita et al..2012; Maliken &
Katz, 2013). Notably, the dyadic psychosocial benefits and underlying neurobiology of
PMTs have recently been validated in the context of Attachment Biobehavioral Catch-up
(ABC), an evidence-based PMT. Valadez and colleagues (2020) demonstrated that high-
risk infant children of parents who received ABC on sensitive caregiving showed fewer
difficult behaviors in middle childhood, which was in turn mediated by greater functional
activation to maternal cues in brain areas (such as the precuneus, cingulate gyrus, which
have functional links to the PFC) important for social cognition (including mentalizing and
processing of socio-affective signals) than children in the control intervention group. This
intervention has been successfully implemented in early head start programs increasing
access for disadvantaged families (Berlin et al., 2018). There are also evidence-based
treatments that target emotional reactivity and stress in adults. Dialectical Behavior Therapy
(DBT) and treatments that use mindfulness stress reduction strategies can help parents
with emotion regulation skills (Bogel et al., 2014; Lewallen & Neece, 2015). DBT

has been shown to improve suicidal and self-injurious behaviors for individuals with
substantial difficulties with emotion dysregulation (Linehan, 1993; Neacsiu et al., 2014).
DBT includes a skills training group to teach techniques to identify and label emotions,
develop mindfulness strategies and build distress tolerance (Neacsui et al., 2014; Valentine
et al., 2015). Importantly, a small study of the impact of DBT treatment on parenting found
that improvements in maternal emotion regulation benefited mothers’ parenting (Martin et
al., 2017). Selecting interventions that include a focus on parent emotion regulation first
before considering parenting education or management skills may be the most helpful
during the stress of the COVID-19 pandemic.

Parents who are less able to attune to their own mental states and emotions will struggle
to understand their children and help support them through emotion coaching strategies.
Mentalization-based treatments focus on helping parents mentalize for themselves and for
their partners and children, and have been successful for families struggling with a host of
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adversities including parental substance misuse, domestic violence and child maltreatment
(Stover, 2015; Stover et al., in press; Suchman et al., 2010; Stob et al., 2020). Clinicians
assist parents in understanding their own mental states and emotions and in how to use
strategies to manage these emotions and stress to improve interactions with their children.
These interventions also work with families through a trauma-focused lens, understanding
how trauma and chronic stress impact the brain and functioning of both caregivers and
their children. This makes these interventions a good match for at-risk families during
COVID-19, in part because these treatments normalize emotions and include education
about the body’s stress response to aid parents in learning to manage emotions and teach
those skills to their children.

Dyadic interventions like Child-Parent Psychotherapy (Lieberman et al., 2005) and Minding
the Baby (Sadler, Slade, Mayes, 2006) work from an attachment framework to improve
parent mentalizing, thereby increasing the child’s feelings of supportive and responsive
caregiving, promoting secure attachment, and improving functioning of both parent and
child (Lieberman et al, 2005; Ippen et al., 2011). Other evidence-based interventions like
Mothering from the Inside Out (Suchman et al., 2010) and Fathers for Change (Stover,
2015) work with parents individually to address similar goals. They focus first on helping at-
risk parents with histories of substance misuse and intimate partner violence (IPV) mentalize
for themselves and manage their own emotions and then help parents focus on the thoughts,
experience and emotions of their children. Fathers for Change, for example, helps fathers
with histories of use of family violence and substance misuse identify their feelings of

stress and triggers for emotion dysregulation. This is followed by teaching fathers about
their stress response system and how breathing and grounding techniques can put them

back in charge of their physiology, emotions and behaviors (Stover et al., in press). And,

a new intervention technique called The Family Cycle relies on mentalizing skills to break
the intergenerational transmission of trauma (Stob et al., 2020). A focus on mentalizing

and emotion regulation is key during times of chronic stress such as during the COVID-19
pandemic and its aftermath given potential for overload of the stress system, compromising
PFC function and increasing risk for IPV and child maltreatment.

Several other evidence-based interventions that specifically address acute stress and post-
traumatic stress disorder (PTSD) take a family-focused approach to increase parent support
of children during times of stress and trauma. These interventions are appropriate for
children who have experienced a traumatic event and have trauma-related symptoms and
impairment, either due to trauma experienced during the pandemic (e.g. medical trauma,
witnessing, experiencing family violence, sudden loss of a family member or fear of loss

of a family member), or by pandemic related triggers that exacerbate earlier life traumatic
events (Bartlett et al., 2020; Bryant et al., 2020). Trauma Focused-Cognitive Behavioral
Therapy (Mannarino et al., 2014) includes parallel parent sessions and conjoint parent-child
sessions to help parents provide support to their child, thereby creating the supportive
environment the child needs to recover. The Child and Family Traumatic Stress Intervention
(Marans et al., 2014) includes a focus on parent-child sessions to help parents support

their children in recovery post-trauma. Both of these interventions teach coping strategies
similar to those described above related to the body’s stress response. These strategies
mitigate traumatic stress responses following trauma and are helpful for mitigating ongoing
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stress. Although focused on the child’s symptoms, these interventions consider the parents’
symptoms and functioning and teach coping skills to both parent and child, allowing
parents to manage their own stress reactivities and emotion regulation difficulties while
also supporting their child.

Overall, treatments that focus on the stress response and improved mentalization and
emotion regulation are likely to have the most significant impact at the individual and family
level, regardless of whether one of the named interventions above is used. Providers should
incorporate a focus on these areas into their interventions with families during COVID-19.
However, of significant concern is whether families can access the described practices due
to lack of availability or access in their communities. Many of the interventions described
have been implemented via telehealth since agencies moved away from in-person treatment
during state lockdowns. This delivery removed some barriers to access in the wake of
COVID-19; however, lack of health insurance coverage, access to reliable technology and
internet access can all prevent access even when the service is available remotely, as can
other barriers like a lack of providers who can provide services in languages other than
English. These issues require systematic change (Figure 2) to ensure the creativity shown
by providers during this pandemic can reach all who need it. Agencies and intervention
developers rapidly offered training for providers in telehealth delivery and modification of
strategies that may be less possible virtually. Agencies delivering play materials to families
to use during virtual sessions, structuring sessions to provide privacy at home for dyadic
sessions, creative ways to share information through white boards and screen sharing have
all seen success, but may not be widely available to those most in need.

Conclusion

The COVID-19 pandemic is both an acute and chronic stressor that has exacerbated pre-
existing inequities and resulting risks for mental and behavioral health disorders, particularly
for disadvantaged and marginalized children and families. These inequities are rooted in
systemic racism and long-standing racist policies. The heightened duress resulting from

the COVID-19 pandemic places these vulnerable community members at increased risk for
chronic stress, which can disrupt brain functioning associated with heightened emotional
reactivity, emotion dysregulation, blunted reward sensitivity, and maladaptive mentalizing.
The deleterious effects of chronic stress and its underlying neurobiology can be buffered by
sensitive caregiving, which can be supported and enhanced by evidence-based interventions
given to children, parents, and families. However, these interventions cannot succeed
without the simultaneous prioritization of policies that dismantle the inequities resulting
from systemic racism, which will reduce family stress and enable families to access the
interventions they need and deserve.
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Public significance statement:

This review examines the neurobiological mechanisms underlying exacerbated mental
health risks in disadvantaged and marginalized families during the COVID-19 pandemic,
and potential interventions. The chronic stress of COVID-19 impacts various prefrontal
cortical functions that are critical for adaptive emotion regulation, mentalizing, and
coping skills in children and their caregivers. These functions can be restored by
individual- and family-level interventions that aim to reduce stress and promote sensitive
caregiving, as well as systemic policies that address long-standing structural racism and
mental health inequities.
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Figure 1. Prefrontal cortex and amygdala function in nonstress and stress conditionsin the
context of caregiving relationships
Note. Prefrontal cortex (PFC) and amygdala function in conditions of nonstress or effective

stress regulation (green) vs. uncontrollable stress (red). Caregivers’ function of the PFC,
which interacts closely with and regulates the amygdala, can impact caregivers’ and
children’s brain function and behavior, including stress responses, in myriad ways.
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Intervention Targets & Necessary Strategies

A = Individual-Focused Interventions (Child & Caregiver)
+ Emotion Regulation
» Mentalization
= Coping Skills
B = Dyad/Family-Focused Interventions
Mentalizing
Responsive Caregiving
Secure Attachment
Emotion Regulation
+ Coping Skills
C = System-Focused Interventions
+ Fair Minimum Wage
+ Paid Family/Parental Leave
* Accessible Childcare/PreK
« Equitable/Universal Healthcare

Figure 2. Examples of intervention targets and strategies
Note. System-focused interventions (C) are necessary to enable parents to access and

complete individual- and family-focused interventions (A and B) that target critical
mechanisms for optimizing children’s and family’s mental health. See text for more detail
on interventions.
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