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Abstract

Delineating Childhood Adversity: Examining the Unique Effects of Threat, Deprivation, and
Unpredictability on Social, Emotional, and Cognitive Processes

by Gretchen Shoemaker

The link between childhood adversity and poor outcomes is well established, but less is
known about the mechanisms that underlie these associations and whether they are specific to
different types of adversity exposures. The current study utilized a dimensions of adversity
approach that distinguishes adversity experiences along dimensions of threat, deprivation, and
unpredictability and examined whether these dimensions have distinct effects on social,
emotional, and cognitive risk processes. Results were compared to the prevailing cumulative-risk
approach using a total adversity sum score. Participants (n=562, mean age = 18.4) were drawn
from a large study of youth at risk for serious mental illness (NAPLS-3). Measures of childhood
adversity, working memory performance, emotional expression and experience, social anhedonia
and social functioning were completed at the baseline visit. Results revealed dimension-specific
association between threat and deprivation and social functioning as well as an association
between cumulative adversity exposure and working memory. These findings underscore the
importance of both dimension-specific and cumulative impacts of childhood adversity exposures
on important social and cognitive risk pathways. A clearer understanding of the specific impact
childhood adversity exposures have on risk mechanisms is critical to improving our prevention

and treatment efforts
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Introduction

The past decade of psychological research has broadened our understanding of childhood
adversity and the widespread psychobiological consequences of these experiences. Evidence
from population based epidemiological studies show that children who experience childhood
adversity are more likely to perform poorly in school, have social difficulties, and develop
psychological disorders and chronic diseases (McGinnis et al., 2022; McGrath et al., 2017; Felitti
et al., 1998). Nearly 60% of U.S adolescents report exposure to at least one form of adversity
which puts them at risk of deleterious emotional, cognitive, and social outcomes (McLaughlin et
al., 2012; Teicher et al., 2003). Exposure to childhood adversity explains more than 30% of
mental disorders in the U.S. population emphasizing the significance of these experiences in our
rising prevalence of mental health diagnoses (Green et al., 2010). While it is well-established
that childhood adversity is associated with poor outcomes, less is known about the mechanisms
underlying these associations and whether these mechanisms are specific to different types of

adversity experiences.

Dimensionality of Adverse Childhood Experiences

Childhood adversity refers to a wide range of negative childhood experiences including, but
not limited to, abuse, neglect, domestic violence, parent psychopathology, poverty and
exploitation (Felitti et al., 1998). There is strong evidence that childhood adversity increases
vulnerability to chronic mental and physical conditions in adulthood, as well as poor
occupational and social functioning (Huh et al., 2017; Kessler et al., 2010; Masson et al., 2015;

McLaughlin et al., 2012). Until recently, childhood adversity has been treated as a unitary



construct and examined primarily using a “cumulative risk” approach, which sums the number of
adversities experienced to create a total risk score (Evans et al., 2013). This approach emphasizes
number — rather than fype or severity - of adverse experiences and assumes a strong dose-
response relationship between the number of adverse exposures and outcomes. The cumulative-
risk approach has been widely used and supported by a number of studies (e.g., Kraemer et al.
2005; Sameroft, 2006; Sameroff, Seifer, & McDonough, 2004; Chapman, Witfield, Felitti, Dube,
Edwards, & Anda, 2004; Thurner, Finklehor & Ormrod, 2006). However, there are a number of
challenges that arise with the cumulative-risk approach that may limit our ability to delineate the
impact of adversity exposures. Notably, the cumulative-risk approach implicitly assumes
different experiences uniformly impact outcomes. A child who has experienced physical abuse
and sexual abuse should be impacted in the same way as a child who has experienced poverty
and neglect, as both have a risk score of 2. The cumulative-risk model also treats different
adverse experiences as equal and interchangeable, suggesting that the nature of the experience is
not related to its impact. However, evidence from developmental neuroscience and principles of
experience-dependent plasticity suggest the nature, not just the number, of experiences matter
(McLaughlin et al., 2012; Sheridan & McLaughlin, 2014). Growing evidence suggests that
environmental inputs shape the developing brain and calibrate a range of social, emotional, and
cognitive systems to meet the demands of the environment (Hong et al., 2021; Bronfenbrenner &
Evans, 2000; Callaghan & Tottenham, 2016). Moreover, the type of environmental input can
result in distinct developmental differences. For example, exposure to violence in the home has
been linked to exaggerated amygdala response (McCrory et al., 2011), which is likely due the

increased demands for hyper-vigilance and threat detection required to survive in a violent



environment. Similarly, poor caregiving environments are associated with accelerated
development of corticolimbic circuitry (Gee, 2016), which may result from extended activation
of the stress response system due to a lack of consistent safety cues. These findings suggest that
adversity experiences may lead to distinct changes based on the nature of the experience and
should be investigated separately.

In response to concerns about the cumulative-risk approach, McLaughlin and colleagues
proposed the Dimensional Model of Adversity and Psychopathology (DMAP), which categorizes
adversity exposures based on whether they reflect threat—experiences involving harm or threat
of harm (e.g., abuse), or deprivation—experiences involving an absence of expected inputs from
the environment (e.g., neglect) (McLaughlin & Sheridan, 2016). Drawing on principles of
experience-dependent plasticity, the DMAP model hypothesizes that threat and deprivation
constitute important yet different dimensions of adversity experiences that will have distinct
effects on at least some biological, learning, and cognitive systems. Rather than counting the
total number of childhood adversities, this approach assesses the frequency and severity of threat
and deprivation experiences separately and examines them simultaneously in predicting
outcomes (McLaughlin & Sheridan, 2016). This dimensional approach allows us to investigate
whether these dimensions of adversity have unique impacts on risk mechanisms that might be
missed in cumulative-risk approaches that rely on a single sum score. Recent studies provide
support for the DMAP model and have delineated unique effects of threat and deprivation across
a range of risk mechanisms including executive functioning (Sheridan, Perverill, Finn, &
McLaughlin, 2017), emotion processing (Lambert, Kin, Monahan, & McLaughlin, 2017), reward

processing (Dennison et al., 2019), physiological reactivity (Busso et al., 2017), and stress



perception (LoPilato et al., 2019). These findings suggest that conceptualizing childhood
adversity along dimensions of threat and deprivation can identify specific associations that may

be missed in cumulative-risk models.

Threat

Threat is characterized by the presence of harmful physical or psychological inputs.
Examples of threat include sexual or physical abuse, psychological bullying, and domestic
violence. Prior work has found that the experience of threat impacts development of the cortico-
limbic circuits that underly fear learning and processing (McCrory et al., 2011). Threat
experiences have also been associated with blunted sympathetic and HPA-axis reactivity (Busso
et al., 2017) as well as heightened activation of the amygdala (Marusak et al., 2015; McCrory et
al., 2011). Behavioral studies are consistent with these neurobiological findings and have found
deficits in emotional perception, reactivity, and regulation in children exposed to violence
(Heleniak et al., 2016; Pollak & Tolley-Schell, 2003). These findings suggest that threat may

have specific effects on emotional processing and reactivity.

Deprivation

In contrast to threat, deprivation is characterized by the absence of expected cognitive, social,
and emotional environmental inputs. Examples of deprivation include emotional neglect,
poverty, caregiver absence, and institutionalization. While threat experiences may specifically
disrupt emotion regulation and processing, deprivation experiences are hypothesized to disrupt

high-order cognitive processes (McLaughlin et al. 2014; Lambert et al., 2017). Childhood



poverty - which is thought to encompass reduced linguistic, sensory, cognitive, and social
stimulation - has been associated with poor working memory in adulthood across several studies
(Bos et al., 2009; Noble et al., 2005; Evans & Schamberg, 2009; McLaughlin et al., 2014). In
prior work using the DM AP model, deprivation, but not threat, was specifically associated with
poor cognitive control specifically impacting inhibition and working memory (Lambert et al.,
2017). Moreover, the deprivation of expected cognitive stimulation has demonstrated long term
deficits in complex cognitive function and associative learning (McLaughlin et al., 2017). These
findings suggest deprivation may be uniquely associated with poorer cognitive performance,

particularly in the areas of working memory and inhibition.

Unpredictability

Although the DMAP addresses the dimensions of threat and deprivation exposure, it does not
currently capture contextual characteristics related to unpredictability. Environmental
unpredictability, which denotes a lack of social, emotional, and physical stability, is a core
element underlying multiple forms of childhood adversity (Liu & Fisher, 2022). Research has
shown that unpredictable rather than merely harsh environments uniquely predict behavior
(Simpson et al., 2012). Evolutionarily, developmental exposures to environmental harshness and
unpredictability result in a fast life-history strategy consisting of early reproduction and
shortened lifespan (Ellis et al., 2009). Furthermore, environmental unpredictability uniquely
predicts life history development in adolescence as well as longitudinal effects into young
adulthood (Brumbach et al., 2009). Evidence from both animal and human models indicate that

environmental unpredictability influences a range of behavioral, social, and physiological



processes (Chen & Baram, 2016; Soltani & Izquierdo, 2019; Peters et al., 2017). For example,
greater cocaine self-administration and increased exploratory behavior was observed at a higher
rate in episodically stressed rodents compared to chronically stressed rodents indicating that
unpredictable stress has a unique effect on behavior (Miczek et al., 2011). Animal models have
also shown that a lack of predictable maternal inputs are associated with early maturation of the
corticolimbic circuitry (Gee & Cohodes, 2021). In the context of human development, lack of
predictable and contingent caregiver input has been found to alter children’s perceptions of the
environment increasing feelings of uncertainty and vulnerability (Harms et al., 2018). Exposure
to greater unpredictability in childhood predicted more externalizing behaviors in adolescents
(Doom et al., 2016) with greater engagement in risk taking behavior and decreased academic
performance (Chang et al., 2019; Ellis et al., 2012). Neurobiological analyses have shown that
unpredictable care patterns disrupt maturation of cognitive and emotional brain circuits (Glynn &
Baram, 2019; Baram et al., 2012). Additional behavioral studies found that unpredictability
experience in early childhood predicted increased aggression and decreased prosociality
(Dickerson et al., 2019; Belsky et al., 2012; Simpson et al., 2012). Moreover, exposure to
predictable environments predicts greater social satisfaction and better psychological adjustment
(Coe et al., 2017; Fiese et al., 2002). These findings suggest that unpredictability is another

important dimension of childhood adversity to consider.

Current Study
Cumulative-risk approaches to studying childhood adversity limit our ability to identify whether

different types of adversity have distinct effects on the processes that underlie risk for poor



outcomes. Identifying dimensions that cut across multiple types of adversity (i.e., threat, deprivation,
and unpredictability) may be a more effective strategy for delineating the impact of childhood
adversity and identifying relevant risk mechanisms. An important next step in understanding the
impact of childhood adversity is extending the DMAP model to include a dimension of
unpredictability and to examine dimension-specific associations with risk mechanisms that may
underlie the range of poor psychobiological outcomes observed in the literature. The aims of the
current study are to 1.) test a dimensions of adversity model that distinguishes adversity along
dimensions of threat, deprivation, and unpredictability to determine whether these dimensions
have differential impacts on social, emotional, and cognitive processes, and 2.) compare results
from the dimensions of adversity approach to prevailing cumulative-risk models. To test these
models, measures of childhood adversity, social functioning, emotional functioning, and
cognitive performance (i.e., working memory, vigilance) were obtained from a large sample of
youth at risk for serious mental illness. Based on the current literature we predict that threat will
be uniquely associated with poorer emotional functioning, and deprivation will be uniquely
associated with poorer cognitive performance. We predict that both threat and deprivation will be
associated with poor social outcomes given that these dimensions both impact processes relevant
to social functioning. No a priori hypotheses are made about the differential effects of
unpredictability, given that paucity of work on this proposed dimension within the DMAP
framework. Finally, we predict that the cumulative-risk approach will obscure the specificity of the

associations revealed using the dimensions of adversity approach.



Methods

Sample

The sample included 562 individuals between 12-30 years of age (mean=18.4, SD=4.1). All
participants were recruited as part of the North American Prodrome Longitudinal Study
(NAPLS-3). Participants were included in the current study if measures of childhood adversity
exposure, family history, prodromal symptoms, global social functioning, structured assessment
of violence in youth, premorbid adjustment, and neurocognition were collected at the baseline
visit. Of the 562 participants, 486 (86.5%) met clinical-high risk (CHR) criteria for serious
mental illness; 76 (13.5%) did not meet the criteria for CHR status. All analyses were conducted
combining across the groups in order to include variation in exposure to adversity, ethnicity, and.

psychopathology.

Measures

Threat Exposure. Threat was operationalized to denote the presence of experiences that
represent a threat to one's physical or psychological integrity (McLaughlin et al., 2014: Table 1).
Specific types of threat exposures were assessed using the Documentation of Trauma Form, a
semi-structured interview that retrospectively assesses six types of negative childhood
experiences before the age of 16. Participants were asked whether they had experienced the
following: psychological abuse (e.g., “unjustified punishment” “being sworn at”), physical abuse
(e.g., “being kicked or punched”), psychological bullying (e.g. “taunted or sworn at by peers”),
physical bullying (“physical assaulted at school”), and sexual abuse (e.g., “touched sexually

against will”, “sexual contact against will”’). Responses were rated categorically based reported
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on occurrence (0 = has not occurred, 1 = has occurred). Exposure to domestic violence was
determined using the Structured Assessment of Violence Risk in Youth (SAVRY; Borum 2006)
a clinician-administered instrument designed to measure historical, social, contextual factors
associated with violence risk. Scores of 2 (“witnessed occasional physical aggression and/or
serious violence in the home™) or 3 (“witnessed chronic physical aggression and/or serious
violence in the home”) on the Violence in the Home item were used to indicate exposure. The six
criteria were used to create a composite threat score for each individual. The threat composite
score ranged from 0 (no endorsement of threat exposures) to 6 (endorsement of all threat
exposures) and was used in all statistical analyses to capture variation in threat exposures.
Deprivation Exposure. Deprivation was operationalized to denote absence of expected social,
caregiving, and cognitive inputs and complexity (McLaughlin et al., 2014). In the current study,
deprivation items included indices of childhood poverty, emotional neglect, lack of social
support, and restricted peer relationships (Table 1). Poverty was determined by the ratio of
income to family members as compared to the US census 2014 poverty line for a family of that
size (US Census Bureau). A value of <1 indicated that a family lived below the poverty line.
Neglect was assessed via the Documentation of Trauma Form described above. Responses were
rated categorically based reported on occurrence (0 = has not occurred, 1 = has occurred).
Restricted peer relationships were determined using the social subscales of The Premorbid
Adjustment Scale (PAS; Cannon-Spoor et al., 1982), a widely used semi-structured interview
designed to retrospectively assess social and academic functioning across development.
Interviewers rated participants on a 0-6 scale for peer relationships during childhood. Scores

falling between 4-6 were used to indicate restricted peer relationships. Finally, a lack of social



support was determined from the Social Support item on the Structured Assessment of Violence
Risk in Youth (SAVRY; Borum, 2006) A score of 3 on the Social Support item indicates “few or
no sources of emotional support and guidance”. A deprivation composite score was created by
summing items of childhood poverty, neglect, restricted peer relations, and lack of social
support. The deprivation composite score ranged from 0 (no endorsement of deprivation
exposures) to 4 (endorsement of all deprivation exposures) and was used in all statistical
analyses to capture variation in deprivation exposures.

Unpredictability Exposure. Unpredictability was operationalized to denote a lack of social,
emotional, and physical stability. In the current study, environmental unpredictability items
included early caregiver disruption, unpredictable social support, and community disorganization
(Table 1). Caregiver disruption was assessed with the Structured Assessment of Violence Risk in
Youth (SAVRY) described above. Scores of 2 (“some discontinuity of care during childhood”)
or 3 (“significant discontinuity of care during childhood”) on the Caregiver Disruption item were
used to indicate the presence of caregiving instability. Unpredictable social support was
determined from the lack of personal/social support item on the SAVRY with scores of 2
(“inconsistent or unreliable emotional support and guidance”) indicating unpredictable support.
Community instability was determined from the Community Disorganization item on the
SAVRY with scores of 3 (“significant crime poverty, and/or violence in community”) indicating
instability in the surrounding physical environment. An unpredictability composite score was
created by summing items of caregiver disruption, unpredictable social support, and community

disorganization. The unpredictability composite score ranged from 0 (no endorsement of
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unpredictability exposures) to 3 (endorsement of all unpredictability exposures) and was used in
all statistical analyses to capture variation in unpredictability exposures.

Emotional Processes. In the current study, emotional processes related to the expression and
experience of emotions were outcomes of interest. These emotional processes were measured
using the Structured Interview for Prodromal Symptoms (SIPS), a semi-structured, clinician-
administered interview used to evaluate prodromal symptoms of psychosis in clinical-high risk
populations (SIPS; Miller et al., 1999). “Decreased expression of emotion” (N3) consists of flat,
constricted emotional response, lack of conversational spontaneity, and poor rapport. “Decreased
Experience of Emotions and Self” (N4) consists of feeling less strong emotions, difficulty
distinguishing emotions, and a feeling of disconnection from the self. Both items were scored on
a severity scale of 0-6. Scores falling between 3-6 indicate impairment in these domains.

Cognitive Processes. Based on prior work, working memory and vigilance were selected as
our cognitive processes of interest. These cognitive processes were evaluated using the Auditory
Continuous Performance Task (ACPT; Tinius, 2003), a compilation of four auditory vigilance
tests designed to measure the cognitive functions of working memory and interference control.
The ACPT focuses on vigilance and working memory (WM) under different load conditions.
Individuals receive three total scores (criteria) that are calculated from percent of hits and
reaction time. The QA score evaluates vigilance, the QA3 score evaluates working memory, and
the QAINT score evaluates working memory with interference. All three scores were
investigated individually in our analyses.

Social Processes. Our social processes of interest were social anhedonia and social

functioning. These measures give a sense of an individual’s interest as well as their ability to
11



function effectively in social relationships. Social anhedonia was assessed with the Structure
Interview for Prodromal Symptoms (SIPS) and current social functioning on the Global
Functioning: Social Scale (GF:S; Auther & C. W. Smith, 2006). Social anhedonia (N1) - which
consists of disinterest in social activities, lack of close friends, and a preference for spending
time alone - was scored on a severity scale of 0-6. Scores falling between 3-6 indicate moderate
(3) to extreme (6) social anhedonia. Current social and interpersonal functioning were scored
from 0-10 by a clinician on the Global Functioning: Social Scale (GF:S). A score of 0 indicates

extreme social isolation, while a 10 indicates superior social functioning.

Data Analyses

A series of multivariate linear regressions were used to examine the associations of
childhood adversity dimensions (threat, deprivation, unpredictability) with emotional, cognitive,
and social processes. We estimated a series of models for each specific adversity dimension
while controlling for the others for each outcome of interest (e.g. deprivation and
unpredictability were controlled for in models examining the effect of threat on social processes).
In addition, we estimated a cumulative-risk model (sum score of all adversity dimensions) for
each outcome so we could compare the dimensional and cumulative-risk approaches.
Preliminary analyses showed no significant effects of age or sex on any of the outcome variables
and were not controlled for in subsequent analyses. Both unstandardized and standardized betas
are presented in the results and tables; standardized betas appear in parentheses. Statistical

significance level set at .05.
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Results

Childhood adversity characteristics

Demographic and adversity characteristics are shown in Table 2. Across the entire sample,
473 (84.2%) endorsed at least one type of adversity. Co-occurring adversities were common,
with 333 (59.3%) individuals reporting two or more adversity exposures. There were significant
sex differences in threat (F=3.65, p<.01), deprivation (F=2.72, p<.01), and total adversity
(F=3.81, p<.01). There were no significant age differences in types of adversity exposure.

Zero-order correlations between the adversity measures and social, emotional, and cognitive
processes are shown in Table 4. Threat (r=-.16, p<.01), deprivation (r=-.18, p<.01), and
unpredictability (r=-.12, p<.01) were negatively correlated with social functioning. Total
adversity was negatively correlated with social functioning (r=-.23, p<.01) and working memory
(=-.09, p<.05). Moderate correlations were observed between threat and deprivation (r=.40,
p<.01), threat and unpredictability (r=.20, p<.01), and deprivation and unpredictability (r=.12,
p<.01) which is consistent with the literature on the co-occurrence rates among different types of
adversity. However, these modest correlations also suggest a degree of independence of the three

adversity dimensions.

Dimensions of adversity models

We first tested the association between threat and social, emotional, and cognitive processes,
controlling for deprivation and unpredictability (see Table 5). Contrary to our hypothesis, threat
was not associated with expression of emotion ($=.00(.00), p=.99) or experience of emotion (f=-

.04(-.04), p=.42). However, threat was associated with worse social functioning (f=-.17(-.16),
13



p<.01). Threat was not associated with social anhedonia (5=.04(.03), p=.52), vigilance
($=.37(.06), p=.20), working memory (f=-.67(-.07), p=.17), or working memory with
interference ($=.57(.05), p=.28).

Next, we tested the association between deprivation and social, emotional, and cognitive
processes, controlling for threat and unpredictability (see Table 5). Contrary to our hypothesis,
deprivation was not associated with any of the cognitive processes: vigilance (f=-.81(-.00),
p=.19), working memory (f=-.57(-.03), p=.58), or working memory with interference (f=-.15(-
.06), p=.20) However, deprivation was associated with worse social functioning (f=-.27(-.11),
p<.05). Deprivation was not associated with social anhedonia (f=-.04(-.02), p=.74), expression
of emotion ($=.09(.05), p=.35), or experience of emotion (f=.16(.07), p=.15).

We then tested the association between unpredictability and social, emotional, and cognitive
processes, controlling for threat and deprivation. Unpredictability was not associated with any
processes: social anhedonia (f=-.11(-.03), p=.47), social functioning (5=-.06(-.02), p=.63),
expression of emotion (f=.-.13(-.05), p=.27), experience of emotion ($=.10(.03), p=.50),
vigilance ($=.96(.06), p=.22), working memory (5=-.97(-.03), p=.45), and working memory with

interference (f=1.31(.04), p=35).

Cumulative-risk model

Finally, we estimated a cumulative-risk model using a total sum score of all adversity
exposures. Total adversity was associated with worse social functioning (f=-.18(-.23), p<.01),
and working memory (f=-.68(-.09), p<.05). Total adversity was not associated and social

anhedonia (5=.00(.00), p=.94), expression of emotion (f=.01(.01), p=.87), experience of emotion
14



($=-.02(.02), p=.60), vigilance (5=.19(.04), p=.33), and working memory with interference

(8=.22(.03), p=253).

Discussion

The current study sought to 1.) test a model that distinguishes adversity along dimensions of
threat, deprivation, and unpredictability to determine whether these dimensions have differential
impacts on social, emotional, and cognitive processes, and 2.) compare these results to prevailing
cumulative-risk models. We analyzed the associations of threat, deprivation, and unpredictability
on emotional, social, and cognitive processes both independently and cumulatively. Although we
did not find dimension-specific associations in the emotional or cognitive domains, we found
that both threat and deprivation were uniquely associated with current social functioning. In the
total cumulative risk model, we found that total adversity was also associated with current social
functioning, as well as working memory. This pattern of findings provides evidence for both
dimension-specific and cumulative effects on the sequalae following exposure to childhood

adversity.

Social Functioning

We found that threat, deprivation, total adversity, were associated with poorer social
functioning. The independent associations of both threat and deprivation on social functioning
suggest unique contributions from each dimension. The presence of harmful social inputs that
characterize threat exposures and the absence of supportive social inputs that characterize

deprivation may similarly impair social functioning but through different pathways. Early
15



experiences of threat, particularly those that are interpersonal in nature (e.g., physical abuse,
sexual abuse, psychological abuse, bullying), may lead individuals to be more fearful or cautious
of social relationships and/or more vulnerable to social anxiety (Huh et al., 2017, 2014; Meng et
al., 2021). Experiencing trauma in childhood may provide negative social learning experiences
and feelings of rejection which impair ability to form secure attachments (van Marle et al.,
2009). On the other hand, deprivation of important social inputs from caregivers and peers
during childhood may result in less developed social skills & positive relationship experiences,
which are critical scaffolds to adult social functioning (Evans & Kim, 2007; Noble et al., 2005).
Although we did not assess psychopathology in this study, both deprivation and threat
experiences are associated with internalizing symptoms in adulthood, which are known to
compromise social functioning (e.g., depressed mood, anxiety; Beauchaine et al., 2013; Henry et
al., 2021). In sum, both types of experiences are likely to impact on social functioning via both

unique and shared pathways.

Cognitive Functioning

We also found that total adversity was associated with poorer working memory. Contrary to
our hypothesis, there were no deprivation-specific associations with cognitive processes. These
findings suggest that the impact of childhood adversity on working memory may have a dose-
response relationship and that different experiences may operate via a shared pathway. There is a
large body of research that has found working memory to be impacted by early adversity (Bos et
al., 2009; Evans & Schamberg, 2009; Masson et al., 2015; Hanson et al., 2012; Noble et al.,

2005). Meta analyses have confirmed that those who reported exposure to early life stress
16



performed more poorly on working memory tasks than those who had not experienced early life
stress, and that these effects persist into adulthood (Goodman et al., 2019; Masson et al., 2015).
Although speculative, both stress and neurodevelopmental mechanisms could underlie this
association. Elevated stress in childhood has been shown to negatively impact working memory
in adulthood (Lupien et al., 2007; Evans & Schamberg, 2009). We know adversity alters the
HPA system and, thus, these stress-system changes may lead to working memory deficits
observed (Gould et al., 2012). It is also possible that childhood adversity disrupts the
neurodevelopment of brain regions that support working memory. Consistent with this, early life
adversity has been linked to volumetric reductions of both the hippocampus (Barch et al., 2019;
Lajud & Torner, 2015) and prefrontal cortex (Hanson et al., 2012) in adults, both of which are
critical to supporting working memory. While the nature of experiences (e.g. threat vs.
deprivation) may exert differential effects on some risk mechanisms, there are likely to be shared
effects on others. This speaks to importance of assessing both dimensional and cumulative

models simultaneously.

Emotional Functioning

We did not find any dimension-specific or cumulative associations with emotional
functioning. We had predicted that threat would be associated with emotional functioning given
prior work using the DMAP framework, which pointed to threat-specific associations with
impaired emotion processing (Thompson et al., 2014; Lambert et al., 2017). It is possible that
threat is related to other aspects of emotional functioning not captured by the items used in this

study. The SIPs N3 (“Expression of Emotion”) and N4 (“Experience of Emotions and Self”)
17



items used to measure emotional functioning in this study place an emphasis on decreased
emotional experiencing and feeling more disconnected/less strong emotions. However, threat
may actually be associated with increased emotional experiencing, reactivity, and hypervigilance

— which are not captured in the current studies measures.

Unpredictability

Finally, we did not find unpredictability-specific associations for any of the social, cognitive,
or emotional processes. Our lack of findings may have resulted from our limited ability to
measure unpredictability in the current sample. We were only able to isolate 3 items that
mapped onto this dimension within the available NAPLS-3 measures. Including comprehensive
measures of childhood unpredictability in future studies will allow us to better understand the
impact of this adversity dimension. For example, the Questionnaire of Unpredictability in
Childhood (QUIC; Glynn et al., 2019) is a new promising self-report survey that evaluates
predictability of childhood environment by assessing a range of items related to parental
predictability and involvement, physical environment as well as safety and security in day-to-day

life.

Limitations

There are several limitations to the current study that should be noted. First, due to the nature
of the NAPLS 3 data set, our deprivation and unpredictability measures were limited. Compared
to previous studies which utilized an earlier cohort of NAPLS subjects (NAPLS-2: LoPilato et al.

2019) this sample had less deprivation exposures. Additionally, our measure of unpredictability
18



was particularly limited given the constraints of current measures. The limitations of our
deprivation and unpredictability measures required the creation of composite variables from a
variety of questionnaire items, versus the threat composite which was drawn from primarily one
measure. In relying on completion of multiple measures to create composite scores, we run into
missing data that contributed to the lower numbers of reported deprivation and unpredictability
exposure as compared to threat.

Second, our adversity measures were categorical and did not include information about
frequency, intensity, or timing of specific exposures which are likely relevant to the impact of
adversity exposure. Experts hypothesize that the detrimental psychobiological effects of
childhood adversity may be more heavily influenced by timing rather than adversity type. For
example, there is a growing body of evidence that demonstrates a sensitive period to caregiver
cues when corticolimbic circuits are developing (Callaghan & Tottenham, 2016; Gee, 2016). To
that effect, there is compelling evidence that children who experience adversity earlier in
development see more deleterious behavioral and neurodevelopmental outcomes (Cohodes et al.,
2021; Nelson et al., 2007; Manly et al., 2001).

Finally, our study assessed self-reported childhood adversity and processes concurrently and,
thus, cannot provide evidence of cause-and-effect relationship. Although we are speculating that
adversity exposure directly impacts behavioral and psychological outcomes, our results are

correlational and cannot determine causation.

Future Directions
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Given the expansive, deleterious nature of childhood adversity, further research on the
impacts specific diversity dimensions have on risk mechanisms is needed. Future studies would
benefit from a standardized operational definition as well as a comprehensive clinical measure of
unpredictability. While we did not find evidence of unpredictability-specific associations in our
study, a growing literature supports continued investigation of this dimension. Experts in the
field predict that the effects of the COVID-19 pandemic may be valuable in studying the
mechanisms of unpredictability and, in turn, improving a conceptual understanding of this
dimension of adversity (Liu & Fisher, 2022).

In addition to a lack of standardized measures of unpredictability, the field is missing insight
on the biological mechanisms underpinning unpredictable adversity. Emerging evidence has
shown that unpredictability may impact human corticolimbic neural circuitry (Callaghan &
Tottenham, 2016; Gee & Cohodes, 2021), physiological stress response (Brown et al., 2021), and
immune functioning (Robles, 2021). Although these early findings are promising, more studies
are needed to understand the neurobiological underpinnings of unpredictability.

Future research of dimensions of adversity should also examine interactions among
dimensions. For example, the negative impacts of threat exposure may be heightened only in the
context of high deprivation exposure. When children have appropriate and supportive social

inputs (i.e., lower deprivation) they may be buffered from the deleterious effects of threat.

Conclusion
Our results add to a growing body of literature that demonstrates both dimension-specific and

cumulative impacts of childhood adversity exposures on important social and cognitive risk
20



pathways. Continuing to expand and test both DMAP and cumulative models will help delineate
which effects are dimension-specific and which are cumulative. Comparing these models will
ultimately help us determine which risk pathways are shared versus distinct. A clearer
understanding of the specific impact childhood adversity exposures have on risk mechanisms is
critical to improving our prevention and treatment efforts. The ability to identify who is most at
risk for negative outcomes and what specific processes are impacted as a function of exposure

history will lead to more personalized and effective interventions.
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Tables

Table 1. Proposed Dimensions of Adversity

Dimension Operational Definition Items
Adversity
Variables
Threat Presence of harmful inputs; Childhood psychological bullying?
Experiences that denote harm  Childhood physical bullying?
or threat of harm Childhood psychological abuse?
Childhood physical abuse?
Childhood sexual abuse®
Childhood exposure to domestic
violence®
Deprivation Absence of expected inputs; Childhood emotional neglect?
Absence of cognitive and Childhood poverty*©
social experiences Childhood restricted peer
relationships?
Childhood lack of social support®
Environmental  Presence of unpredictable Early caregiver disruption®

Unpredictability inputs

Inconsistent social support®
Community disorganization®

Outcome Variables

Emotional Expression of Emotions®

Functioning Experience of Emotions®

Social Social Anhedonia®

Functioning Social Functioning'

Cognitive Vigilance®

Functioning Working Memory®
Working Memory -
Interference®

8 Documentation of Trauma Interview; ® SAVRY; ¢ Demographics; ¢ PAS; ¢ SIPs;  GFS;

¢ACPT
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Table 2. Sample characteristics (n=562)

Age, years (mean + SD) 18.40 +4.14
Sex, n(%)
Male 300 (53.4%)
Female 262 (46.6%)
Race, n(%)
First Nations 11 (2.0%)
East Asian 40 (7.1%)
Southeast Asian 12 (2.1%)
South Asian 15 (2.7%)
Black 60 (10.7%)
Central/South American 33 (5.9%)
West/Central Asian and Middle Eastern 6 (1.1%)
White 315 (56.0%)
Native Hawaiian or Pacific Islander 2 (0.4%)
Interracial 68 (12.1%)
Subject Type, n(%)
CHR 486 (86.5%)
Control 76 (13.5%)
Threat Exposure, n(%)
Psychological bullying 438 (54.3%)
Physical bullying 208 (25.8%)
Psychological abuse 202 (25.0%)
Physical abuse 143 (17.7%)

Sexual abuse
Domestic violence exposure

93 (11.5%)
155 (19.2%)

Deprivation Exposure, n(%)

Poverty 99 (12.3%)
Emotional Neglect 249 (30.9%)
Restricted peer relationships 46 (5.7%)
Lack of social support 51 (6.3%)
Unpredictability Exposure, n(%)
Early caregiver disruption 118 (14.6%)
Unpredictable social support 140 (17.4%)
Community disorganization 21 (2.6%)
Threat Only Exposure 119 (31.7%)
Deprivation Only Exposure 40 (10.7%)

Unpredictability Only Exposure

38 (10.1%)

Threat, Deprivation, & Unpredictability
Exposure

89 (23.7%)

No Adversity Exposure

89 (23.7%)
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Table 3. Descriptive Statistics of Study Variables (n=562)

Variable Mean SD Range
Adversity Dimensions
Threat 1.54 1.50 0-6
Deprivation 0.59 0.69 0-3
Unpredictability 0.34 0.53 0-3
Total Adversity 2.47 2.08 0-11
Social Processes
Social Anhedonia 2.15 1.73 0-6
Social Functioning 6.73 1.63 0-8
Emotional Processes
Expression of Emotion 1.28 1.43 0-5
Experience of Emotions 1.88 1.67 0-6
Cognitive Processes
Vigilance 94.97 9.06 0-100
Working Memory 81.54 15.21 0-100
Working Memory - Interference  77.31 16.43 0-100
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Table 4. Zero-order Correlations Between Adversity Dimensions and Social, Emotional, and Cognitive Outcomes

1 2 3 4 5 6 7 8 9 10 11
1. Threat -- - - - - - - - - -
2. Deprivation 0.40%* - - - - - - - - -
3. Unpredictability 0.20** 0.12%* - - - - - - - -
4. Total Adversity 0.92%%* 0.65%* 0.47%%* - - - - - - -
5. Social Anhedonia -0.02 -0.01 -0.04 0.00 - - - - - -
6. Social Functioning -0.16%* -0.18%*  -0.12%* -0.23**  -0.02 -- -- - - -
7.  Expression of emotion -0.04 0.04 -0.04 0.01 S50%* 0.04 -- -- -- --
8. Experience of Emotion -0.03 0.05 0.01 0.02 0.38** 0.03 0.47** - - -
9. Vigilance 0.05 -0.03 0.05 0.04 0.03 0.05 0.02 0.03 -- --
10. Working Memory -0.06 -0.05 -0.04 -0.09* -0.02 4% 0.003 0.00 A49%* --
11. Working Memory - 0.00 -0.03 0.00 0.03 -0.07 3% -0.05 -0.04 A44x* A43%*

Interference

*p <.05 ** p<.01



Table 5. Dimensions of Adversity and Total Adversity Models: Associations Between Adversity Dimensions and Social, Emotional,
and Cognitive Outcomes

Social Processes Emotional Processes Cognitive Processes

Social Social Expression of Experience of Vigilance WM WM -
Anhedonia Functioning Emotion Emotion Interference
Adversity Measure B SE B SE B SE B SE B SE B SE B SE
Dimensional Model
Threat .03 .06 - 17EE .001 .05 -.04 .05 37 29 -.67 49 57 .53
(.03) (--16) .05 (.00) (--04) (.06) (--07) (.05)
Deprivation -.04 12 -27* A1 .09 .10 .16 A1 -.81 .62 -.57 1.04 -.14 1.12
(-.02) (--12) (.04) (.07) (--06) (-.03) (--06)
Unpredictability -.11 .15 -.06 13 -.13 12 .10 .14 .96 a7 -.97 1.30 1.31 1.40
(-.03) (--02) (-.05) (.03) (.06) (-.03) (.04)
Total Adversity Model
Total Adversity .00 .04 -.18%* .03 .01 (.03) .02 .03 .19 19 -.68% 32 22 35
(.00) (-.23%%) (.01) (.02) (.04) (-.09%) (.03)

Note. Standardized B are presented in parentheses. WM = Working Memory. * p <.05 ** p<.01



