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Abstract

This paper introduces the special issue of Prevention Science titled Applied Prevention Science to Inform Parenting Enhance-
ments to Early Head Start that Promote Supportive Parent—Child Interactions and Buffer the Detrimental Effects of Early
Adversity. We provide an integrative overview of the Early Head Start-University Partnerships Buffering Toxic Stress (BTS)
consortium, funded by the Administration for Children and Families (ACF), summarizing key findings from six studies and
reflecting on their implications in light of recent ACF and Office of Head Start (OHS) policies and regulations. Programs
such as Early Head Start (EHS), which integrate parenting support and skill-building, have demonstrated effectiveness in
enhancing parental competencies, reducing stress, and improving child outcomes. However, intervention effects remain mod-
est and vary significantly by factors such as race and ethnicity, demographic risk, and family characteristics. This variability
underscores the need for tailored, culturally responsive approaches that validate and refine frameworks for understanding
parental and social buffering of children’s toxic stress response. Findings from the BTS studies highlight promising program
impacts, especially for families facing heightened risk, such as those with maternal histories of adverse childhood experiences
or ongoing mental health challenges. This synthesis reinforces the importance of precision-based, contextually responsive
interventions and aligns with recent ACF and OHS regulations aimed at developing scalable, cost-effective models that
meet the unique needs of families experiencing adversity. Beyond EHS, we hope this special issue advances the field of
applied prevention science by informing the development of tailored, effective, and sustainable programming for children
and families navigating early adversity.
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Parenting interventions hold significant promise in buffering
children from the negative impacts of unmitigated adver-
sity, often referred to as a toxic stress response, by fostering
responsive caregiving, enhancing parent—child interactions,
and promoting secure attachments (Masten & Barnes, 2018;
Shonkoff et al., 2012). This special issue addresses the grow-
ing need for research on optimizing preventive parenting
interventions to meet the unique challenges faced by diverse
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Early Head Start (EHS) eligible families who often experi-
ence multi-level, multi-factor, and elevated adversity. Pro-
grams such as EHS, which integrate parenting support and
skill-building, have demonstrated effectiveness in enhanc-
ing parental competencies, reducing stress, and improv-
ing child outcomes, particularly in families experiencing
multiple and chronic adversity (Harden et al., 2012; Love
et al., 2005). Parenting programs have also been effective
in reducing young children’s problem behaviors (Leijten
et al., 2019; Mingebach et al., 2018) and prevention of child
maltreatment (Chen & Chan, 2016). However, home-based
and center-based preventive parenting interventions’ effec-
tiveness remains small and significantly varies based on
subgroup differences in race and ethnicity, demographic
risk, family characteristics, and risk and protective factors,
highlighting the need for tailored interventions for EHS
families (Raikes et al., 2013; Supplee & Duggan, 2019) and
validation of frameworks for understanding the construct
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of parental or social buffering of a toxic stress response in
diverse EHS populations with young infants and toddlers
from birth to two years (Hostinar et al., 2014).

Despite the clear need and benefits, increasing the reach
of tailored and intensive parenting interventions remains
challenging (Supplee & Metz, 2015). The necessity for
greater precision in adapting interventions to individual
family needs often results in increased cost, reducing scal-
ability and accessibility (Fagan et al., 2019). This limitation
further compromises implementation, access, and uptake
of evidence-based parenting interventions, particularly for
minoritized families experiencing heightened risk (Born-
stein et al., 2022; Harden et al., 2012). Additionally, a signif-
icant gap remains in understanding how systemic adversity
challenges evidence-based parenting program implementa-
tion, uptake, and effectiveness (Fagan et al., 2019). In fact,
recent overviews of evidence focusing on home visiting that
are relevant to EHS emphasize the importance of advanc-
ing a precision approach to achieve greater effectiveness
and ensure successful, tailored implementation for families
by better understanding what works best for whom (Home
Visiting Applied Research Collaborative [HARC], n.d.; Sup-
plee & Duggan, 2019). Thus, there is a significant need for
research focused on developing and validating contextually
responsive frameworks to comprehensively identify risk and
protective factors that impact the tailored implementation
and evaluation of preventive parenting interventions, to ulti-
mately improve child and family well-being for all families.

The six papers presented in this special issue use the toxic
stress framework (Shonkoff et al., 2009) to characterize and
examine parental buffering and toxic stress responses from
birth to age two. The papers offer insights on how parenting
interventions can be adapted to mitigate the harmful effects
of prolonged toxic stress on EHS children and their families.
The goal of the current integrative overview is to provide
background on the EHS-University Partnerships Buffering
Toxic Stress (BTS) consortium funded by the Administration
for Children and families (ACF), summarize and synthesize
findings across the six papers from the BTS consortium, and
to reflect on recent ACF and Office of Head Start (OHS)
regulations and policies considering these findings. In turn,
the aim of the special issue is to offer a body of evidence
that informs the development of tailored, evidence-based
preventive parenting enhancements that promote resilience
and disrupt the intergenerational transmission of adversity in
diverse EHS populations. Beyond EHS, we hope this special
issue contributes to the development of tailored, effective,
and sustainable programming for children and families fac-
ing early adversity.
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Toxic Stress Framework

A pivotal advancement in this area of parenting interven-
tions emerged in 2009 when Shonkoff and colleagues syn-
thesized research on the links between early adversity and
lifelong physical and mental health outcomes and intro-
duced the framework of toxic stress. Toxic stress refers
to the frequent, strong, and prolonged stress response
activation that is experienced without the protection of a
supportive caregiving relationship (Shonkoff et al., 2009).
This framework emphasizes the critical role of sensi-
tive and emotionally supportive adult—child interactions
in buffering children from experiencing a toxic stress
response (Shonkoff et al., 2009). Based on this psychobio-
logical developmental framework, a compelling hypoth-
esis emerged that parenting interventions can effectively
strengthen parent—child relationships, which in turn buffer
infants and toddlers from the harmful effects of environ-
mental stressors, thereby disrupting the intergenerational
transmission of adversity (Shonkoff et al., 2012).

Consistent with the toxic stress framework, research
has identified parental support and positive parent—child
interactions as key mediational pathways through which
EHS programming exert lasting effects on young children’s
developmental outcomes in EHS families (Raikes et al.,
2014). However, not all EHS families equally benefit or
sustain program gains. For instance, while Raikes et al.
(2013) found that African American families showed the
greatest sustained gains in maternal supportiveness, no
significant effects were observed for their White or His-
panic families. These findings underscore the need to hone
and rigorously validate the toxic stress framework to bet-
ter understand mechanisms (e.g., active ingredients) that
drive program impacts, particularly for populations that
are harder to serve, such as Latinx! families, who represent
more than half (53%) of the participants across all studies
in this special issue (with a range of 11 to 82%; Phu et al.,
2021). This underscores the need for tailored early preven-
tive interventions to promote health and prevent disease in
EHS families.

This special issue responds to a growing need to more
precisely capture the construct of toxic stress and to evaluate
the added effectiveness of parenting enhancements within
EHS families living in the context of adversity. The manu-
scripts included in this special issue seek to validate and
expand upon the toxic stress framework, presenting innova-
tive empirical research that examines various dimensions

! Latinx—In the BTS papers, the term Latinx is used to refer to par-
ticipants who identified as Hispanic, Latina, or Latino in terms of
parental ethnicity. We chose this term but recognize that terminology
preferences vary across individuals and communities.
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of toxic stress. These studies range from testing theoretical
foundations, exploring etiological and contextual factors,
validate measurement constructs, and explore moderation
effects in efficacy studies. The six studies presented in the
special issue were conducted within everyday early child-
hood program settings and facilitated through collabora-
tive research-practice partnerships between university
researchers and EHS grant recipients.? This body of applied
developmental research makes a significant contribution to
translation and adoption of evidence-based knowledge about
early adversity into prevention practices. These findings also
demonstrate the critical role EHS can play in effectively pro-
moting parenting practices that buffer children from expe-
riencing a toxic stress response and disrupting the intergen-
erational transmission of adversity.

Evidence on the Role of Supportive
Parenting in Buffering the Impacts of Early
Stress Across Development

There is compelling evidence that childhood experiences
of toxic stress response are associated with elevated risk
for poor mental and physical health outcomes across the
lifespan. This exposure can also compromise caregivers’
capacity to provide supportive parenting, perpetuating an
intergenerational cycle of adversity (McEwen & McEwen,
2017; Shonkoff et al., 2012). Furthermore, early childhood
represents a particularly sensitive period due to heightened
brain plasticity, which makes young children more suscep-
tible to both positive and negative experience-dependent
and experience-expectant outcomes (Knudsen, 2004). For
instance, children who experience economic hardship
during childhood show greater cognitive deficits in adult-
hood, in part due to compromised stress regulation (Evans
& Schamberg, 2009). On the other hand, children who
receive greater maternal support during early childhood
show significantly larger hippocampal volumes, which are
associated with better memory and stress regulation dur-
ing school age, even after controlling for socioeconomic
status and exposure to stressful life events (Luby et al.,
2012). These findings exemplify a well-established body
of evidence that emphasizes the protective role of support-
ive parenting in mitigating the long-term effects of early
stress through putative biological and behavioral pathways
in rodent, non-human, and human primates (Gunnar et al.,
2015; Obradovi¢ & Boyce, 2009).

2 Grant recipients refer to Early Head Start (EHS) programs that
receive funding from the Office of Head Start (OHS).

The Need for the Validation of Toxic Stress
Framework

One goal of the special issue papers is to examine the valid-
ity of the toxic stress framework when applied and trans-
lated into practice. While the toxic stress framework offers
valuable insights into how early adversity impacts develop-
ment, there remain gaps in translating developmental sci-
ence into effective intervention outcomes. Evidence from
research using the toxic stress framework suggests that
parenting interventions can buffer children from harmful
effects of early stress on health and development (Shonkoff
et al., 2009, 2012). These interventions focus on fostering
secure parent—child relationships and emotionally respon-
sive caregiving that promotes resilience among children at
risk for experiencing toxic stress response (unmitigated).
Additionally, they underscore the importance of addressing
caregivers’ capacity across systems of influence and their
experiences of adversity (Shonkoff & Fisher, 2013).
Despite its theoretical promise, significant challenges exist
in translating and applying these findings into the development
of effective and scalable interventions. Interventions designed
to replicate what has been observed in developmental research
do not always produce the anticipated changes in children’s
developmental trajectories (Blair & Raver, 2012). This gap
may result from inconsistencies in translating evidence into
practice, as well as the challenges of implementing theoretical
frameworks within the constraints of real-world intervention
settings. Variability in contextual factors, such as family and
child characteristics, and the fidelity with which interventions
are adopted and executed, further complicate the translation
of developmental theory into practice. Rather than being a
limitation, context is an essential and often overlooked factor
that significantly influences long-term success of interven-
tions. Therefore, while developmental frameworks are valu-
able for designing interventions, their replicability, scalability,
and impact must be rigorously evaluated within specific sub-
groups and real-world contexts (Raikes et al., 2013; Supplee
et al., 2018). A shared goal of the special issue papers is to
illustrate and validate the proposed pathways and constructs
that are central in the toxic stress framework through rigorous
evaluation in EHS settings with varied populations (Buffering
Toxic Stress Consortium Principal Investigators et al., 2013).

The Role of Precision to Buffer Toxic
Stress: What Works for Whom Under What
Conditions

The toxic stress framework highlights the need to consider

child, family, and broader contextual factors to reduce
the impact of stressors on child outcomes (McEwen &
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McEwen, 2017; Shonkoff et al., 2012). Addressing both
adversity and resilience through an early childhood psy-
chobiological lens further underscores the importance of
tailored, preventive parenting interventions that produce
sustained impacts for all families (Supplee & Duggan,
2019). One promising approach in improving efficiency
and effectiveness of parenting interventions has emerged as
“precision home-visiting,” which involves adapting home-
based interventions to account for multiple levels of influ-
ence, including individual, family, program, and commu-
nity-specific contextual factors. This approach emphasizes
identification of active ingredients (“what works”) that
drive impact across meaningful subgroups (“for whom”;
HARC, n.d.; Haroz et al., 2019; Supplee et al., 2018).

Precision home-visiting is a promising approach to enhance
effectiveness and scalability of preventive early childhood
interventions (Supplee et al., 2018), and its lessons are highly
relevant to EHS settings and populations. This aligns well
with research grounded in the toxic stress framework, which
highlights significant variability in stress reactivity across
individuals and contexts. Consistently, research has demon-
strated that EHS program effectiveness on parenting and child
outcomes vary as a function of demographic risk and paren-
tal well-being including parental stress and psychopathology
(Brophy-Herb et al., 2022; Love et al., 2005). Additionally,
a well-established body of research highlights the reciprocal
relationship between parenting practices and parental well-
being across diverse contexts (Nomaguchi & Milkie, 2020).
Moreover, variability in temperament, parent—child interac-
tions, and family stress profiles further underscores the need
for tailored approaches to accommodate these children's and
families’ unique characteristics (Masten & Cicchetti, 2016).
Given this evidence, it is reasonable to hypothesize that tailor-
ing interventions to these unique characteristics enhances their
“buffering” effectiveness. Therefore, precision in intervention
design is a necessary next step in the field to increase effi-
ciency and effectiveness particularly for families experiencing
high levels of adversity.

Furthermore, validating the toxic stress framework and
informing a precision approach requires that researchers
examine contextual factors that moderate intervention effec-
tiveness. This is especially critical for families with infants
and toddlers between 0 and 3, a period that is uniquely sen-
sitive to the development of brain and biological systems
underlying stress regulation (Lupien et al., 2009) and long-
term health outcomes (Obradovi¢ & Boyce, 2009). Parent-
ing interventions during this critical developmental window
have the potential to influence long-term health outcomes,
making it essential to adopt a “precision approach” to
home-based interventions (Supplee & Duggan, 2019). Such
approaches will ensure that interventions are tailored to the
specific needs of diverse families, improving both uptake
and long-term impact on child and family wellbeing.

@ Springer

Early Head Start: an Evidence-Based
Program and Learning Laboratory

for Comprehensive Child Development
and Family Strengthening Services

Early Head Start (Office of Head Start, n.d.), an evidence-
based home visiting program for disadvantaged infants,
toddlers, and pregnant women, provides comprehensive
two-generation child development and family strengthen-
ing services. Similar to its sister program, Head Start, EHS
has followed the tradition of serving as a “national labora-
tory” for child development research. Since its inception in
the mid-1990s, EHS partnered with the research commu-
nity to design and implement child development practice,
evaluate program outcomes, and guide continuous program
improvement. This collaborative research-practice partner-
ship approach has not only advanced the field of child devel-
opment research but has also provided real-world applica-
tions that have moved the field forward in research and in
how EHS programs are implemented.

A prominent example of these research-practice partnerships
is the Early Head Start Research and Evaluation Project, a mul-
tisite, multi-informant, randomized evaluation conducted by a
consortium of researchers and EHS program partners across
17 sites (Love et al., 2002). This large-scale evaluation, which
followed children until the fifth grade, has generated extensive
evidence on the risks and protective factors among parents and
caregivers within the EHS population related to program, child,
and family outcomes (Love et al., 2013).

Despite the well-documented benefits of EHS services,
access to these programs remains disproportionately low
among families facing multiple adversities (Baxter et al.,
2022). In fact, only about 10% of eligible children are
enrolled in EHS programs (National Head Start Associa-
tion, 2023), with barriers including limited program slots,
high teacher turnover rates, long waitlists, transportation
issues, lack of awareness about eligibility, and insufficient
service hours further compounding the problem (National
Head Start Association, 2023; Sandstrom et al., 2024). Addi-
tionally, the co-occurring adversities faced by EHS families
may compromise participant engagement, a crucial factor in
the success of parenting programs (Forry et al., 2011). For
instance, the main EHS impact evaluation study (Love et al.,
2002) revealed that in addition to demographic risks such as
unemployment, welfare receipt, single or teen parenthood,
and low educational attainment and about half of the parents
reported high levels of depression. These findings highlight
the complex challenges faced by EHS programs who must
identify and support children and parents at increased risk.
Additionally, EHS program are required to promote both
parenting and family self-sufficiency, as federally mandated
by the high standards for comprehensive two-generation
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services set by the Head Start Performance Standards (Office
of Head Start, 2024a).

These systemic barriers highlight the urgent need for
targeted outreach efforts and policies that address access
to EHS, particularly for subgroups experiencing elevated
adversity (Schmit & Walker, 2016). The challenge of dispro-
portionate access to EHS is increasingly relevant to the focus
of this special issue, which advocates for the importance of
adopting a precision paradigm in early childhood interven-
tions. As the research presented in this special issue dem-
onstrates, the variability in families’ needs—such as those
stemming from high levels of caregiver psychopathology,
adverse childhood experiences, economic hardship and
resource constraints, and child difficult temperament- calls
for interventions that are not only evidence-based but also
tailored to the specific risk profiles of different family sub-
groups to maximize effectiveness. This approach is exem-
plified by EHS’s role as a “national laboratory” for child
development research where programmatic refinements and
targeted enhancements, such as parenting interventions, can
be developed and tested in real-world settings.

EHS’s success in supporting the developmental needs
of infants and toddlers is validated by its inclusion on the
Home Visiting Evidence of Effectiveness (HomVEE) list
of evidence-based practices for the Maternal, Infant, and
Early Childhood Home Visiting (MIECHV) program (Sama-
Miller et al., 2018). However, a significant gap in the Hom-
VEE evidence-based programming is the limited evidence
on how effective home-visiting models are for different types
of families with diverse characteristics (Sama-Miller et al.,
2018). While studies often include diverse samples in terms
of race/ethnicity and socioeconomic status, sample sizes
are usually too small to analyze results by subgroup (Sama-
Miller et al., 2018). However, to fully realize the potential
of EHS within the precision paradigm, there is a pressing
need to ensure that the most vulnerable families—those with
multiple and co-occurring adversity—are reached and can
benefit from these interventions. This special issue contrib-
utes to this goal by advancing our understanding of how
precision-focused frameworks can help buffer toxic stress
and improve outcomes for children and families facing the
highest levels of adversity.

A Consortium of Early Head Start—
University Partnerships to Inform Precision
in Buffering Toxic Stress

In 2011, staff in the EHS program office and in the Office of
Planning Research and Evaluation (OPRE) at ACF pursued
shared priorities related to strengthening EHS approaches and
validating the toxic stress framework. This initiative, launched

through the Buffering Children from Toxic Stress (BTS) grant
program (OPRE, n.d.), aimed to investigate how stress and
adversity, particularly in the context of supportive caregiving,
disrupt young children’s development. The longstanding evi-
dence of a socioeconomic gradient in health and developmental
outcomes, along with emerging literature on the putative bio-
logical pathways underlying this phenomenon (e.g., Hertzman
& Boyce, 2010) was particularly compelling for a program such
as EHS, which predominantly serves families experiencing low
incomes. EHS’s mission to promote sensitive and supportive
caregivers aligned well with the potential buffering effects of
such caregiving in the face of extreme stressors.

The BTS grant program aimed to test preventive parent-
ing interventions with three primary objectives (Buffering
Toxic Stress Consortium Principal Investigators et al., 2013):

1. Characterize the construct of toxic stress: This involved
validating and refining measures of toxic stress, includ-
ing using biological markers such as hair and salivary
cortisol to assess risk in children and families.

2. Implement parent-focused interventions: These interven-
tions, integrated into Early Head Start (EHS) programs,
were designed to foster sensitive and supportive caregiv-
ing. The program also aimed to evaluate the conditions
for successful implementation and identify barriers
among families experiencing multiple risks.

3. Test the efficacy and added value: The goal was to deter-
mine how effective these interventions were in mitigating
the negative effects of stress on both family and child out-
comes, particularly in the context of multiple adversities.

This structured approach aimed to address both theoreti-
cal and practical aspects of toxic stress and intervention out-
comes in high-risk populations. Designed as a cooperative
agreement with substantial involvement from federal staff,
the BTS grant program fostered collaboration among a con-
sortium of investigators, EHS program partners, and federal
leaders. Six grants were awarded, with each grant recipient
developing and implementing interventions suited to their
local EHS program and context.

To advance this goal, OPRE developed an adaptation
of the Early Head Start University Partnership, known
as the Buffering Toxic Stress Consortium (BTS Consor-
tium). Through grant competition and award, this initiative
brought together leading scholars in early adversity and
early childhood social emotional development, their local
EHS partners, and national leaders in early childhood policy
and research at ACF. The consortium aimed to explore the
promise of a toxic stress framework for informing preven-
tion within the infrastructure of EHS. While each of the site
independently designed risk measures and interventions that
were suited to their local contexts, consortium members col-
laborated to identify shared measures across the six sites to
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facilitate shared cross-site learning and knowledge transfer
at both local and national levels. The BTS consortium was
intentionally designed as a collection of pilot studies, each
exploring different approaches to buffering toxic stress in
EHS families. While shared methodologies were encouraged
across studies, sites retained autonomy in selecting inter-
ventions and implementation strategies. This flexibility was
intentional, allowing for discovery-driven research, feasi-
bility testing, and contextual adaptation, rather than strict
experimental replication. By leveraging this approach, the
consortium generated insights into the feasibility and effec-
tiveness of diverse parenting interventions across varied
family contexts, rather than direct comparisons of inter-
vention effects. This design choice reflects the complexity
of real-world implementation and informs future efforts to
tailor early childhood interventions for different subgroups.

The BTS Consortium includes a set of six grantees who
examined the implementation and efficacy of different prom-
ising parenting curriculum models in EHS. The cooperative
agreements were awarded to New York University, University
of Colorado Anschutz Medical Campus, University of Dela-
ware, University of Denver, University of Maryland School
of Social Work, and Washington University in St. Louis. Each
grantee was focused on understanding a different parenting
curriculum. See Buffering Toxic Stress Consortium (2013) for
a complete listing of the EHS-University Partnership mem-
bers (e.g., EHS grantee, investigators), community served, and
parenting curriculum studies as an enhancement.

Target Populations and Measures

The multiple risk factors families face across the BTS sites
are similar to those faced by the larger EHS population,—
including poverty, parental depression, and high rates of
childhood adversity—which highlights the importance of
developing precision approaches to effective interventions
for this vulnerable group. The BTS consortium included six
sites, each representing a range of racial, ethnic, and popula-
tion demographics. These sites recruited families enrolled
in EHS and tested promising interventions aimed at enhanc-
ing parent—child relationships and buffering children from
experiencing a toxic stress response. The studies primarily
focused on families with low incomes, with a notable over-
representation of Latinx families (53% across all six sites,
Phu et al., 2021), as well as American Indian Alaska Native
(AIAN) families (82% for University of Colorado Anschutz),
who are often underserved due to historical and ongoing
marginalization. While the six BTS sites represented varied
racial, ethnic, and population demographics, the studies did
not examine within-group variability related to race and eth-
nicity. Instead, families were recruited based on their enroll-
ment in Early Head Start and their experiences of multiple
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adversities, with interventions designed to enhance par-
ent—child relationships and buffer against toxic stress.

Phu et al., (2021) provides a detailed descriptive analysis of
sample characteristics across the six BTS sites. Notably, cross-
site data revealed that a substantial proportion of families were
living in poverty with 46-88% reporting annual incomes of
$25,000 or less. Nearly one third of all children across the sites
exhibited clinically elevated behavioral problems, and there
was a high prevalence (51%) of children experiencing abuse or
neglect in one of the sites (Wagner et al., 2022).

In one BTS site, approximately 34% of mothers reported
experiencing at least one type of maltreatment during
childhood, including physical, emotional, or sexual abuse,
or physical or emotional neglect (Harden et al., 2021). In
two other sites, participants reported a combined average
of two adverse childhood experiences (ACEs), including
maltreatment, exposure to domestic violence, household
incarceration, household substance use, household men-
tal illness, and parental divorce. These findings are gen-
erally consistent with national ACEs data (Felitti et al.,
1998), where more than half of respondents report at least
one ACE (most commonly parental divorce), and about
one fourth report experiencing two or more categories of
adversity. However, EHS families often face additional
and compounding contextual risks, such as poverty-related
stressors, which may increase severity and impact of ACEs
within this population. Parental depression was also preva-
lent, with 19-31% of parents meeting clinical cutoffs for
depression (Phu et al., 2021). These findings underscore
the high-risk contexts in which EHS families navigate daily
life, which can reduce program effectiveness (Raikes et al.,
2013). As such, this population presents a valuable context
for studying and developing precision approaches to effec-
tive interventions.

Across all six locations, various parenting interventions
were implemented in both home and laboratory settings.
These interventions were evaluated using a combination of
observational, survey, and biological assessments, which
measured family characteristics (e.g., demographic risk
factors, income-to-needs ratio, household resource con-
straints, maternal adverse childhood experiences, caregiver
mental health, parenting stress), parent—child relationship
quality (e.g., sensitivity, emotional availability, dyadic
mutuality), child outcomes (e.g., behavior problems, sleep
quality, maltreatment), and physiological stress responses
for both parents and children (e.g., salivary cortisol during
acute stressors, diurnal cortisol patterns, and hair cortisol
concentration). These comprehensive measures offered a
robust approach to understanding both risk and protective
factors that could either buffer or exacerbate the effects
of adversity on child outcomes. For a full list of common
measures, see Buffering Toxic Stress Consortium Principal
Investigators et al., 2013.
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An Active Contrast: EHS Alone Compared
to EHS Plus Parenting Enhancement

An important aspect of conducting research within the context
of existing EHS infrastructure and service provision is the
resulting overall contrast to be studied about EHS alone com-
pared to EHS plus parenting enhancement (EHS +). Given
the substantial evidence of EHS’s positive impact on children
and families (Love et al., 2013; Sama-Miller et al., 2018), the
key research question becomes whether adding a parenting
enhancement provides additional buffering benefits beyond
the main effects of EHS alone (e.g., an active contrast). This
comparison allows for the examination of whether targeted
enhancements in supportive parenting lead to improvements
in child and family outcomes, while recognizing the need to
tailor these intervention for different subgroups. Addition-
ally, while it is imperative to conduct studies that establish
causality (Gottfredson et al., 2015), relying solely on highly
controlled research settings limits the applicability and trans-
lation of findings into real-world policy and practice (H.R.
4174, 115th Congress, 2017). Thus, to increase the public
health impact of parenting interventions, it is useful to con-
duct studies in real-world community settings (Pinto et al.,
2024), a strength of the body of work presented in this special
issue. Notably, four of the six papers in this issue conducted
rigorous randomized controlled trials to establish causality
of effects (Hustedt et al., 2022; Harden et al., 2021; Liu et al.,
2021; Wagner et al., 2022). In this context, the central ques-
tion remains: What is the added value of enhancing supportive
parenting, beyond the foundational effects of EHS program-
ming, in promoting child development and well-being?

The Parenting Enhancements Varied
on Important Dimensions

The BTS Consortium studied five parenting enhancements
grounded in social learning and attachment theories of
development (see Table 1), emphasizing the critical rela-
tionship quality embedded in early childhood interactions
with caregivers. These interventions have since been fur-
ther developed, refined, and evaluated. The interventions,
along with references to current manuals and training
materials, include: Attachment and Bio-behavioral Catch-
up (ABC; Dozier & Bernard, 2019), Filming Interactions
to Nurture Development (FIND; Fisher et al., 2016), The
Incredible Years for Toddlers (IYT; Webster-Stratton &
Reid, 2018), Play and Learning Strategies (PALS; Lan-
dry et al., 2008), and Promoting First Relationships (PFR;
Kelly et al., 2008). For University of Colorado Anschutz
Medical Campus, Parent—Child Interaction Therapy
(Eyberg et al., 1995), a live parent-coaching program, was

implemented in an exploratory way to assess feasibility
and cultural and contextual fit, building on prior work to
increase cultural alignment for American Indian commu-
nities (BigFoot & Funderburk, 2011). Four of these six
enhancements are reported in four of the six papers in this
special issue (Harden et al., 2021; Hustedt et al., 2022;
Liu et al., 2021; Wagner et al., 2022). While these inter-
ventions were similar in dose (e.g., 10-13 sessions) and
were selected as promising approaches to buffer adversity
as an enhancement to EHS, they varied in their emphasis
on developmental themes, parenting strategies, fidelity
protocols, and staffing requirements. These interventions
targeted key developmental themes, such as fostering
parental nurturance, improving responsiveness, promoting
social-emotional and cognitive development, and enhanc-
ing secure parent—child relationships. Programs empha-
sized parental self-efficacy, understanding child signals,
and promoting positive interactions to strengthen emotion
regulation, language, and social skills. Interventions gener-
ally used home visits or group-based sessions, incorporat-
ing video feedback, coaching, in-the-moment commenting,
and reflective observation. Sessions focused on practicing
parenting skills, reviewing interactions, and promoting
positive emotional climates to improve parent—child inter-
actions and overall developmental outcomes. See Table 1
for an overview of parenting enhancements implemented
and tested across BTS Consortium sites.

The Six Papers in this Special Issue

The papers in this special issue highlight the importance
of understanding and addressing risk and resilience asso-
ciated with parenting and child outcomes and the needs
of EHS families facing elevated adversity. Across several
studies conducted, researchers explored the associations
between family characteristics—such as economic hard-
ship and financial strain, caregiver mental health, caregiver
adverse childhood experiences, intimate partner violence,
and child temperament—and outcomes related to par-
ent—child relationship quality, parenting stress, parenting
skills, children’s behavioral and biomarkers of stress regu-
lation and behavioral problems, as well as intervention
effectiveness (See Table 2 for a summary of papers).

Phu et al. (2021) provide a comprehensive overview
of family and child characteristics across all BTS sites
(n=1047) including family demographic risk (e.g., single
parenting, less than high school education, unemployment,
neighborhood risk), economic hardship (e.g., income-to-
needs ratio), household resource constraints, perception of
economic hardship and pressure, caregiver mental health

@ Springer
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(e.g., depression, anxiety), parent—child dysfunctional inter-
action, and child temperament. Additionally, using multi-
level analyses they test associations between family charac-
teristics and children’s sleep quality and behavior problems
across all study participants. Findings from this study
revealed greater child internalizing and externalizing symp-
toms in toddlers and decreased social-emotional competence
in infants were associated with greater family demographic
risk and parental mental health problems including depres-
sion and anxiety. Additionally, children’s lower sleep quality
was associated with parental mental health problems and
difficult temperament. The findings suggest that addressing
caregiver mental health and financial strain could improve
the effectiveness of parent—child interventions in reducing
behavior and sleep issues in early childhood.

Senehi et al. (2021) explore how maternal emotional
availability moderates the relationship between maternal
adverse childhood experiences (ACEs) and toddlers’ physi-
ological stress, measured by hair cortisol concentrations
(HCCs) as a marker of hypothalamic—pituitary—adrenal
(HPA) axis activity. The study found that higher parental
ACESs were linked to elevated HCCs in children, with more
pronounced increases in families where parents had six or
more ACEs. However, greater emotional availability in par-
ents moderated this relationship, demonstrating a buffering
effect against the impact of parental childhood adversity
on children’s stress response. In contrast, children of par-
ents with lower emotional availability were not protected
from the effects of parental ACEs, as shown by elevated
HCCs. The findings also suggest that the buffering effect
of higher emotional availability was particularly beneficial
for children of parents with six or more ACEs compared
to those with fewer ACEs. This highlights the potential of
enhancing emotional availability in early life, especially for
parents with greater than six ACEs, as a means of reducing
toxic stress and promoting more tolerable stress responses
in children, as indicated by lower HCC levels.

Hustedt et al. (2022) used a randomized controlled trial
to test the effectiveness of the PFR intervention in reduc-
ing parenting stress and promoting positive parent—child
interaction. Although they did not find main effects of PFR,
moderated effects were observed. Specifically, child tem-
perament moderated PFR's effects on maternal parenting
stress and sensitivity. PFR was particularly beneficial for
families with children displaying high levels of surgency and
negative affect. Reductions in parenting stress were observed
when children demonstrated higher levels of surgency, while
increased parental sensitivity was observed when chil-
dren exhibited higher levels of negative affect. Thus, PFR
appeared to be especially valuable for EHS families with
children characterized by challenging temperaments.

Liu et al. (2021) also conducted a randomized controlled
trial to evaluate the effectiveness of FIND on improving car-
egiver self-efficacy and reducing children’s internalizing and
externalizing behaviors. Results showed that caregivers in
the FIND group experienced increased parenting compe-
tence and self-efficacy. Although FIND did not show direct
effects on reducing children’s behavioral problems, it was
especially beneficial for caregivers with greater exposure
to ACEs. Improved caregiver self-efficacy in teaching tasks
was linked to reductions in children’s internalizing and
externalizing problems, indicating the potential of FIND
to indirectly benefit children through enhancing parenting
self-efficacy.

Building on earlier findings that ABC improved parent-
ing sensitivity and positive regard (Berlin et al., 2018),
infants’ use of mother-oriented emotion regulation strate-
gies (Hepworth et al., 2020), and infant cortisol regulation
during standardized stress tasks through increased mater-
nal sensitivity (Berlin et al., 2019), Harden et al. (2021)
conducted a randomized controlled trial to further evalu-
ate the effectiveness of the ABC intervention (Dozier &
Bernard, 2019). The study aimed to assess ABC's impact
on mother-toddler dyadic mutuality and toddler behavior
problems, particularly in the context of maternal psycho-
logical risk. While main effects suggested that mothers in
the ABC group showed improvements in dyadic mutuality,
moderation effects suggested that improvements in dyadic
mutuality and reductions in toddlers’ behavior problems
were primarily observed in families with high maternal
psychological risk, such as maternal maltreatment history,
intimate partner violence, and mental health problems
including depression and anxiety. These findings empha-
size the importance of tailoring interventions to meet the
specific needs of subgroups facing significant psychologi-
cal challenges.

Finally, Wagner et al. (2022) utilized various biomark-
ers of HPA-axis activity to validate the use of hair cortisol
concentration (HCC) as a temporally stable biomarker for
toxic stress response in Early Head Start (EHS) children
experiencing high poverty and a high prevalence of child
abuse and neglect. They found relatively low associations
between maternal depression, child abuse and neglect
reports, caregiver emotional availability, children’s HCC,
and behavior problems, as well as trends suggesting lower
reports of child abuse and neglect for parents in the IYT
program. Overall, their study indicated that measuring a
single risk indicator is not sufficient as a proxy for others,
emphasizing the importance of comprehensively assessing
both risk and compensatory influences to rigorously meas-
ure the toxic stress construct.
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Advancing Precision Approaches
in Preventive Parenting Enhancements

Collectively, the six papers presented in this special issue
validate different aspects of the toxic stress framework and
provide insights to inform research and evaluation efforts
aimed at using a precision approach to improve the effective-
ness and scalability of preventive parenting enhancements
for meaningful subgroups. This is a critical need in the
field to enhance intervention uptake and achieve sustained,
improved outcomes (Supplee & Duggan, 2019). The findings
offer a comprehensive characterization of family risk and
resilience profiles, highlighting multiple co-occurring and
heightened levels of adversity experienced by EHS families.
While traditional demographic factors—such as maternal
education, family income, and child biological sex—have
historically been used to characterize family risk, findings
across these studies suggest that more proximal influences,
such as caregiver mental health and maternal experiences
of adversity, play a more critical role in intervention effec-
tiveness. This underscores the need to move beyond broad
demographic indicators and instead assess variation of expe-
rience to better understand which families benefit most from
specific interventions.

Furthermore, the studies provide insights into the validity
of measurement tools used to assess toxic stress and its asso-
ciated characteristics and outcomes, while emphasizing the
need for comprehensive, contextually tailored measurement
to help identify meaningful subgroups. Comprehensive risk
assessment is crucial for precision home visiting approaches,
which aim to customize interventions (what works) based
on specific risk factors (for whom). All six studies com-
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interventions are most effective for different families. While
all projects originally expected direct effects, findings sug-
gest that moderated effects were more predominant, rein-
forcing the importance of precision-based approaches and
tailoring interventions to family-specific risk and resilience
factors. For instance, Senehi et al., (2021) found that mater-
nal emotional availability buffered the physiological stress
response in toddlers with greater parental exposure to ACEs.
Liu et al., (2021) demonstrated that the FIND intervention
improved parenting self-efficacy during teaching tasks, which
was related to reductions in behavior problems, while Hus-
tedt et al. (2022) fount that PFR reduced parenting stress and
enhanced parental sensitivity. Additionally, building on pre-
viously published findings from a BTS grantee that estab-
lished ABC'’s effects on improved maternal sensitivity (Berlin
et al., 2018) on improved salivary cortisol regulation in their
infants facing acute stressors (Berlin et al., 2019), Harden
et al. (2021) found that the ABC intervention increased
mother—child dyadic mutuality and reduced toddler behavioral
problems, particularly for families with high maternal psy-
chological risk (e.g., maternal maltreatment history, intimate
partner violence, and mental health challenges).

To improve precision, it is critical to consider which spe-
cific active ingredients drive the effectiveness of preventive
parenting enhancements or the “what works” (Supplee &
Duggan, 2019). Across BTS interventions, parental sensitiv-
ity in ABC (Berlin et al., 2019) and self-efficacy in FIND
(Liu et al., 2021) were identified as key drivers of positive
impacts. However, an even greater contribution of these find-
ings is in identifying “for whom” these interventions are
most effective. Multiple studies—including those evaluat-
ing PFR (Hustedt et al., 2022), FIND (Liu et al., 2021), and
ABC (Harden et al., 2021)—demonstrate that intervention
effectiveness varies significantly based on family and child
characteristics, such as child temperament (Hustedt et al.,
2022), caregiver ACEs (Liu et al., 2021; Senehi et al., 2021),
and maternal psychological risk (Harden et al., 2021).

A consistent finding across these studies is the moderat-
ing role of maternal and child characteristics in program
effectiveness. Hustedt et al. (2022) found that PFR was par-
ticularly beneficial for children with high levels of surgency
and negative affect, contributing to reduced parenting stress
and enhanced parental sensitivity. Although moderation
was not explicitly tested, similarly, Phu et al. (2021) found
that greater child negative affect was associated with poorer
sleep quality, underscoring the importance of child emo-
tional characteristics in family outcomes. Maternal psycho-
pathology and ACEs were also consistent moderators across
studies. For example, Harden et al. (2021) found that the
ABC intervention was most effective in enhancing mother-
toddler dyadic mutuality and reducing toddler behavior
problems for families with high maternal psychological risk,
including maternal maltreatment history, intimate partner
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violence, and mental health problems including depression
and anxiety.

The role of maternal ACEs—including physical and emo-
tional abuse, neglect, sexual abuse, and household dysfunc-
tion—was particularly evident across the studies. Greater
exposure to ACEs was associated with lower emotional
availability (Senehi et al., 2021), lower parenting self-effi-
cacy (Liu et al., 2021), higher child behavior problems (Liu
et al., 2021) and higher child hair cortisol concentrations
(Senehi et al., 2021). Additionally, Senehi et al. (2021) dem-
onstrated that maternal emotional availability had a stronger
buffering effect for children of parents with greater ACEs,
whereas lower emotional availability placed children of
mothers with higher ACEs at greater risk for toxic stress
responses (as indicated by greater hair cortisol concentra-
tions). Liu et al. (2021) similarly found that the FIND inter-
vention, which aimed to improve caregiver self-efficacy, was
particularly effective for caregivers with greater exposure to
ACEs, indirectly benefiting child outcomes.

Key Takeaways for Precision Approaches

The synthesis of findings across these six studies under-
scores the need to move beyond traditional demographic
characteristics, such as child biological sex and family
income, toward assessing more proximal influences such
as caregiver history of adversity, mental health, sensitivity,
self-efficacy, and emotional availability. This shift highlights
the importance of refining measurement approaches to bet-
ter capture the experiences of families, allowing for more
precise and contextually relevant insights into child devel-
opment and family variation. Collectively, these findings
suggest that utilizing the toxic stress framework to develop
tailored approaches—accounting for individual family and
child risk factors—can enhance the impact of preventive par-
enting interventions by promoting improved parent—child
relationship quality and parenting skills, reducing parent-
ing stress, and improving child sleep, stress regulation, and
behavioral outcomes. This approach is particularly effective
for EHS families experiencing elevated stress or psychologi-
cal risk, emphasizing the need for interventions designed to
meet the specific needs of meaningfully identified subgroups
to maximize their effectiveness and mitigate the adverse
impacts of stress.

Additionally, findings from these studies provide strong
evidence for the importance of moderated intervention
effects. Rather than broad direct effects across entire sam-
ples, the results suggest that tailored approaches are essential
to enhance effectiveness for specific subgroups (for whom).
These results underscore that program effectiveness is not
uniform across families but rather depends on key modera-
tors, such as caregiver ACEs, psychological risk, and child
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temperament. Accurately identifying and assessing family-
specific risk factors ensures that resources are allocated effi-
ciently and that interventions are appropriately matched to
family needs. These findings align with research advocating
for a precision home-visiting approaches, where interven-
tions are customized based on the unique needs and char-
acteristics of families to maximize impact and efficiency
(Haroz et al., 2019). Tailoring home-visiting programs
to address specific risk factors, such as maternal adverse
childhood experiences and psychopathology, could sig-
nificantly enhance the effectiveness of these interventions
(Haroz et al., 2019). Together, these findings emphasize the
need for precision-based early interventions, comprehen-
sive measurement strategies, and a focus on the protective
role of positive early relationships in mitigating toxic stress
responses. This is reflected in physiological stress markers
and improved child behavioral outcomes, reinforcing the
importance of individualized, targeted approaches in pre-
ventive parenting enhancements.

The Role of EHS in Disrupting the Negative
Impacts of Adversity: Current and Future
Directions

By synthesizing these findings, this overview also seeks to
provide insights into how recent OHS regulations, policies,
and practices could be adapted or informed to better address
the needs of EHS populations, promoting long-term resil-
ience in families facing early adversity. EHS programming
plays a pivotal role in mitigating the cascading and intergen-
erational impacts of adversity on young children and their
families through two-generation comprehensive evidence-
based supports and services designed to improve child and
family well-being. This role is especially demonstrated by
the evidence presented across the papers in this special issue.

The BTS consortium parenting enhancements including
FIND, PFR, and ABC, were implemented across diverse
EHS family contexts to improve parent—child relation-
ship quality and strengthen supportive caregiving behav-
iors. Importantly, all of these interventions were delivered
within the foundation of existing EHS services and supports,
which already provide a comprehensive array of resources
to families. This highlights the role of EHS as a platform for
delivering and enhancing targeted parenting interventions,
ensuring that families receive both general and specialized
supports based on their needs. The findings across the spe-
cial issue showcase how EHS can be leveraged to buffer
children from experiencing a toxic stress response, thus pro-
moting resilience and helping break the intergenerational
cycle of adversity for families experiencing poverty, mental
health problems, financial strain and economic hardship, and
early experiences of adversity.

These findings also reinforce the significance of federal
regulations for EHS programming, such as the Head Start
Program Performance Standards (Office of Head Start,
2024a), which elevate the role of mental health supports
and services for adults in the child’s life including parents
as well as staff. Related to the Office of Head Start (2024a),
updated policy guidance also calls for EHS and Head Start
programs to develop a comprehensive, integrated early
childhood mental health approach that has a key focus on
promoting family well-being by providing mental health and
education support services to parents, including providing
training for parents to learn about how to develop safe, sta-
ble, and nurturing relationships and environments at home
(Office of Head Start, 2024b). Furthermore, the expansion
of EHS slots, as noted by the National Head Start Associa-
tion (2022), underscores the need for more opportunities for
families to receive effective early interventions.

Key Implications and Directions for EHS
Programming

e These findings emphasize the role of adult psychological
risk, including depression, anxiety, history of maltreat-
ment and ACEs (Harden et al., 2021; Liu et al., 2021;
Senehi et al., 2021), as well as child temperament (Hus-
tedt et al., 2022) as moderators of intervention effective-
ness. This underscores the importance of addressing
maternal mental health within parenting programs to
enhance overall family wellbeing. Correspondingly, EHS
programming highlights the need for an Infant Mental
Health Coordinator, focused on not just the infants but
also on supporting adult mental health.

e Early interventions, particularly those focusing on
enhancing parenting practices and emotionally support-
ive caregiver-child interactions (Senehi et al., 2021),
were found to be crucial in mitigating risks and promot-
ing positive outcomes in children. Programs including
FIND (Liu et al., 2021) and ABC (Harden et al., 2021)
were particularly noted for their effectiveness in improv-
ing caregiver responsiveness, skills, and child behavior.

e Comprehensive risk assessment is crucial for the preci-
sion home visiting approach, which aims to customize
interventions (what works) moderated based on specific
risk and protective factors (for whom). Findings from
BTS suggest that more resource-intensive, targeted inter-
ventions may not be necessary for all families but should
be prioritized for those experiencing higher levels of
adversity, psychological distress, or complex caregiving
challenges. This approach promotes the efficient alloca-
tion of resources within EHS by ensuring that supple-
mental interventions are directed where they are most
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needed. As highlighted in multiple studies (Harden et al.,
2021; Hustedt et al., 2022; Senehi et al., 2021), this pre-
cision-based strategy supports the development of cultur-
ally and contextually responsive programs that are most
effective for specific subgroups, such as families facing
high demographic stress, early childhood adversity, and
maternal mental health concerns.

e The ability to accurately identify and assess these risks
ensures that resources are allocated efficiently and that
interventions are appropriately matched to family needs.
Grounded in social determinants of health, EHS is well-
positioned to focus on family demographic risk and car-
egiver mental health problems, prevalent risks character-
izing EHS families, and to identify areas of concern that
have not been a central focus, such as children’s sleep
quality (Phu et al., 2021).

e Current HS and EHS regulations emphasize that all staff
members play a role in supporting mental and behavioral
health, underscoring the importance of a multi-discipli-
nary approach. This aligns with findings from BTS that
highlight the moderating role of maternal mental and
behavioral health and the need for coordinated efforts,
including community-based participatory research and
research practice partnerships, in buffering the impacts
of adversity.

e Given the increased focus and prioritization of adult
mental health in EHS and HS programs, it is important
to consider what resources could be brought to bear for
programmatic add-ins, such as ABC or FIND. By embed-
ding these evidence-based practices into the comprehen-
sive services of EHS and HS, these interventions can
further enhance resilience among families.

Future Directions for Parenting
Enhancements to Buffer Adversity

Continued efforts to identify the most effective components
of interventions and to determine for whom they work best
is important. Comprehensive risk assessments, aligned with
precision home visiting approaches, will allow for more tai-
lored interventions that address specific risk factors, such as
maternal history of adversity, mental health problems, cur-
rent demographic stress, and child temperament. Addition-
ally, integrating efforts to promote family economic well-
being, through dual-generation or multi-pronged approaches,
will further enhance the capacity of EHS to disrupt adver-
sity’s impacts by strengthening parenting behaviors that
buffer children from experiencing prolonged yet unbuff-
ered toxic stress responses that puts them at risk for poor
mental and physical health outcomes. Despite the potential
benefits, these studies also highlight challenges including
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high cost and complexity of implementing comprehensive
parenting interventions. Findings suggest that not all fami-
lies may require intensive, resource-heavy interventions,
and that targeted approaches based on risk assessment may
enhance cost-effectiveness. Future research should explore
how to leverage existing EHS services to identify families
who would benefit most from supplemental interventions,
ensuring efficient use of resources while maximizing impact.
Additionally, future research might explore how EHS pro-
grams can leverage family and community strengths along-
side addressing risk factors. Many families facing adversity
also draw on cultural values, strong social networks, and
adaptive parenting strategies that support resilience (Gen-
netian et al., 2021). Integrating these strengths into inter-
vention models could enhance their effectiveness and sus-
tainability. Moreover, while these studies provide valuable
insights into moderated effects and subgroup-specific find-
ings, they were not designed to directly compare interven-
tions across contexts; thus, future research should explore
how different parenting interventions perform across diverse
settings to better understand their generalizability and the
conditions under which they are most effective. Important
next steps include asking the following question: What will
it take to create cost-effective, accessible, and scalable solu-
tions to ensure that all families can benefit?

These evolving strategies, in line with the priorities of
recent policy initiatives (OHS 2024a, b) will ensure that
EHS continues to be at the forefront of efforts to integrate
mental and behavioral health into federal research and pro-
gramming. Precision intervention models and the ongoing
improvement in translating developmental science into pro-
gramming and policy will further strengthen EHS’s ability
to buffer toxic stress and support the mental and physical
wellbeing of children and families living with adversity.
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