W) Check for updates

Review Manuscript

TRAUMA, VIOLENCE, & ABUSE
1-19
© The Author(s) 2021

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/15248380211036393
journals.sagepub.com/home/tva

®SAGE

Child Maltreatment, Peer Victimization,
and Mental Health: Neurocognitive
Perspectives on the Cycle of Victimization

Anouk Goemans'"? , Essi Vidingz, and Eamon McCror’yz’3

Abstract

Children who experience maltreatment are at increased risk of revictimization across the life span. In childhood, this risk often
manifests as peer victimization. Understanding the nature of this risk, and its impact on mental health, is critical if we are to
provide effective support for those children who are most vulnerable. A systematic scoping review was conducted using Google
Scholar and PsycINFO. Studies on adults, psychiatric, and/or inpatient populations were excluded. Included studies concerned all
forms of child maltreatment and peer victimization. We found 28 studies about the association between maltreatment experience
and peer victimization as well as peer rejection. We review the evidence documenting the relation between these adverse
childhood experiences and mental health. The evidence suggests that maltreatment and peer victimization have additive effects on
mental health outcomes. A number of theoretical developmental frameworks that delineate putative mechanisms that might
account for an association are considered. Building on prior research, we then discuss the role of recent neurocognitive findings in
providing a multilevel framework for conceptualizing mental health vulnerability following maltreatment. In addition, we consider
how altered neurocognitive functioning following maltreatment may shed light on why affected children are more likely to be
victimized by their peers. Specifically, we consider the threat, reward, and autobiographical memory systems and their role in
relation to stress generation, stress susceptibility, and social thinning. Such a mechanistic understanding is necessary if we are to
reduce the likelihood of peer victimization in children exposed to maltreatment, and move to a preventative model of mental

health care.
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Child maltreatment is a universal problem and can have
profound negative and long-lasting consequences on children’s
mental health (Cyr et al., 2010; Norman et al., 2012). We do not
yet have a clear mechanistic understanding of how maltreat-
ment increases risk of mental health problems or why some
children with maltreatment experience are more vulnerable to
developing mental health problems than others. Any mechan-
istic framework needs to account for the role played by social
factors that unfold after the maltreatment experience. Sadly, we
know that children who have experienced childhood maltreat-
ment are at an increased risk of revictimization across the life
span (Benedini et al., 2016; Finkelhor et al., 2007; Widom
et al., 2008). This includes the relationships children have with
their peers, which we know play a key role in a range of
developmental outcomes (Oshri et al., 2017; Peer, 2006). In
other words, the very children who are vulnerable and in need
of social support, often experience multiple subsequent adverse
social experiences that do not occur at random, but instead
disproportionately affect this group (Benedini et al., 2016).
Understanding why this happens and how risk for mental health
problems unfolds is essential if we are to provide targeted

support for those children who are most vulnerable, and per-
haps more importantly, develop a preventative model of help
that can offset the likelihood of mental health problems
emerging.

In the first part of this paper, we systematically consider the
evidence for a relationship between childhood maltreatment
and peer victimization, and also consider the association with
peer rejection, which is more readily observed and investigated
in young samples. We then consider the evidence for an asso-
ciation between child maltreatment, peer rejection, and mental
health. In particular we are interested to learn if these forms of
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adverse experience have cumulative or additive effects on men-
tal health outcomes. We then briefly consider a number of
theoretical developmental frameworks that have postulated
putative mechanisms that might account for the association
between child maltreatment and peer victimization. Building
on the extant literature, we then consider the role of recent
neurocognitive findings as part of a multilevel framework for
conceptualizing mental health vulnerability following mal-
treatment. Neuroimaging research has documented changes
in a range of neurocognitive systems, including the threat,
reward, and autobiographical memory (ABM) systems
(McCrory et al., 2017). We consider how investigation of
altered functioning in these neurocognitive systems may shed
light on why affected children are at greater risk for a range of
deleterious outcomes. Specifically we consider the link
between neurocognitive changes and bullying, an example of
what can be regarded as “stress generation.” We also discuss
how altered neurocognitive functioning may increase the
impact of peer victimization (“stress susceptibility”), and at the
same time reduce the level of social support that affected chil-
dren may have to help mitigate the impact of such experiences
(“social thinning”).

Is Child Maltreatment Associated With a
Greater Risk of Peer Victimization? A Review
of the Evidence

An accumulating body of work has reported a significant asso-
ciation between child maltreatment and peer victimization
(Hong et al., 2012; Lereya et al., 2013; Pacheco et al., 2014).
Here we comprehensively review the evidence for this associ-
ation. Child maltreatment is defined as any form of abuse or
neglect that occurs to children under 18 years of age (World
Health Organization, 2020). Peer victimization is defined as
“harm caused by other persons, in this case, peers, acting out-
side the norms of appropriate conduct” (Finkelhor et al., 2012,
p.- 3). We prefer to use the terminology “peer victimization”
because it has more openness and flexibility than the traditional
term bullying as defined by Olweus which requires elements of
repeated aggression and power imbalance (Finkelhor et al.,
2012; Olweus, 2007). A focus solely on bullying may risk
being overly narrow and missing several otinds of negative
peer interactions (or patterns of incidental exclusion) that are
meaningful in relation to the cycle of violence and their impact
on mental health (e.g., Hunter et al., 2007). In addition, we also
consider the related concept of peer rejection and its associa-
tion with child maltreatment. Peer rejection is defined as “the
active dislike of an individual on the part of their peers” (Vail-
lancourt et al., 2013, p. 293) and is more easily observed and
investigated in younger sample. Peer rejection has been shown
to increase children’s vulnerability to peer victimization (God-
leski et al., 2015).

We systematically searched for papers related to child mal-
treatment and peer victimization and peer rejection. Searches
were performed in Google Scholar and PsycINFO, and

additional records were retrieved via snowballing. This
resulted in approximately 400 records. Following screening
of titles and abstracts approximately 300 records were excluded
because these records did not focus on the relation between
child maltreatment and peer victimization or peer rejection,
or sampled adults, psychiatric and/or inpatient populations.
Around 100 records were read in full, resulting in 28 papers
to be included in this review. The other 72 papers were
excluded on the basis of the same criteria, after reading the
full-text of each article.

The 28 included papers all addressed the relation between
peer victimization/peer rejection and child maltreatment. We
included all forms of child maltreatment in this review and
separate out those focused on peer victimization in particular
(Table 1). Although research has repeatedly shown that there is
a relation between peer victimization and peer rejection and
that both are related to similar negative outcomes (Vaillancourt
et al., 2013) for clarity the two groups of studies will be
reviewed separately. Table 1 provides an overview of each
study and lists in which country the study was performed, the
study design (e.g., longitudinal, cross-sectional), number of
participants, type and measure of child maltreatment, peer vic-
timization and peer rejection and key findings.

In total, 18 studies reported on the association between child
maltreatment and peer victimization (see Table 1, Section I). In
each of the studies reviewed, a significant association between
child maltreatment and peer victimization was reported. This
association was observed, irrespective of whether studies
focused on maltreatment generally, or on individual subtypes
of maltreatment (however, see Meinck et al., 2017, in relation
to sexual abuse). The association was also observed irrespec-
tive of gender (e.g., Calvete et al., 2018; Schwartz et al., 2000).
Although most studies focused on children between 10 and 16
years, child maltreatment and peer victimization was evident in
children in different age groups, from children in kindergarten
and elementary school (e.g., Banny et al., 2013; Schwartz et al.,
2000), to children in high school (e.g., Calvete et al., 2018), and
those in late adolescence (Radford et al., 2013). Although age
was frequently controlled for in the analyses, there was one
study that showed evidence that the relationship between child
maltreatment and peer victimization became stronger over time
(Radford et al., 2013). There was also some evidence that the
likelihood of peer victimization was greater when the fre-
quency and severity of abuse increased (Lucas et al., 2016).

We found 10 studies that reported on the association
between child maltreatment and the related construct of peer
rejection (see Table 1, Section II). Peer rejection is often cap-
tured by a sociometric measurement based on peer nominations
(e.g., Bolger & Patterson, 2001; Salzinger et al., 2001). All but
one study (Levendosky et al., 1995) found a significant asso-
ciation between child maltreatment and peer rejection. Again,
this was found irrespective of whether studies conceptualized
maltreatment as a broad construct, or focused on individual
maltreatment subtypes (however, see J. Kim & Cicchetti,
2010 in relation to neglect). As with peer victimization, effects
were comparable across boys and girls (Bolger & Patterson,
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2001; Dodge et al., 1994; Downey & Walker, 1989; Fantuzzo
etal., 1998; Salzinger et al., 2001). It was striking that evidence
of an increased likelihood of peer rejection was evident even
from infancy (e.g., Fantuzzo et al., 1998). However, as with
peer victimization, there was one study that showed that the
association between child maltreatment and peer rejection
strengthened over time (Dodge et al., 1994).

In light of this extant evidence, there appears to be a robust
relationship between child maltreatment and peer rejection and
peer victimization. Overall, maltreated children are typically
two to four times more likely to be victimized or rejected by
their peers than nonmaltreated children. Although age was fre-
quently controlled for in the analyses, there is tentative and
preliminary evidence from two studies the relationship
between child maltreatment and peer victimization may
become stronger over time (Dodge et al., 1994; Radford
et al., 2013). This requires further investigation. The studies
covered in this review vary in their study designs: while the
majority were cross-sectional in nature, a number adopted a
longitudinal design (Benedini et al., 2016; Dodge et al.,
1994; J. Kim & Cicchetti, 2010; Lereya et al., 2015; see Table
1). Such designs are necessary if we are to gather evidence for a
causal association between maltreatment experience and victi-
mization, often referred to the “cycle of victimization,” which
postulates that child maltreatment precedes social rejection
(Widom, 2014). The inference that peer victimization follows
on from prior maltreatment experience is most strongly sup-
ported from the findings of longitudinal studies (Benedini
et al., 2016; Dodge et al., 1994; J. Kim & Cicchetti, 2010;
Lereya et al., 2015), although more longitudinal data using
causal inference methods (e.g. genetically informative or pro-
pensity score matching designs) are needed. The longitudinal
studies consistently found that maltreatment accounted for
increased probability of subsequent victimization or rejection.
This presents a compelling question: sow does maltreatment
act in a way to potentiate the risk of later victimization? Later
on, in this paper, we discuss several theoretical frameworks that
have sought to shed light on this association. Before we do so,
we first discuss the impact of child maltreatment and peer
victimization on mental health.

What Is the Impact of Child Maltreatment
and Peer Victimization on Mental Health?

Child maltreatment has serious detrimental and long-lasting
effects on children’s mental health (Hillberg et al., 2011; Leeb
et al., 2011; Oswald et al., 2009). For example, child maltreat-
ment has been associated with anxiety, aggression, depression,
and substance abuse disorders (Johnson et al., 2002; Scott et al.,
2010). Research has also shown that peer victimization is sig-
nificantly associated with negative mental health outcomes
including, for example, externalizing problems, psychosomatic
problems, psychotic symptoms, self-harm, and suicide
(Arseneault et al., 2010; Gini & Pozzoli, 2013; Moore et al.,
2017; Reijntjes et al., 2011; Ttofi et al., 2011; Van Geel et al.,
2015). Longitudinal studies indicate that this association holds

even when baseline mental health problems and genetic con-
founds are accounted for in the analyses (Arseneault et al.,
2006; Bond et al., 2001; Y. S. Kim et al., 2006; Singham
et al., 2017). Peer rejection has also been significantly associ-
ated with negative mental health outcomes, while peer accep-
tance is associated with improved mental health outcomes
(e.g., Coie et al., 1992; Ladd, 2006; Ladd & Troop-Gordon,
2003; Pedersen et al., 2007; Platt et al., 2013; Reisman, 1985;
Ueno, 2005).

Only a small number of studies have systematically inves-
tigated child maltreatment alongside peer victimization, which
is required to gain a better understanding of how these experi-
ences may reciprocally influence each other over time. Extant
longitudinal studies of young adolescents that have controlled
for potential confounding variables have found independent
effects of childhood maltreatment and peer victimization on
psychotic symptoms (Arseneault et al., 2011), depression
(Hamilton et al., 2013), and self-harm (Fisher et al., 2012).
Such effects were found even when genetic risk was controlled
(Arseneault et al., 2011). Studies of older adolescents and
young adults show a similar pattern with regard to mental
health outcomes. In contrast to the studies on young adoles-
cents, these studies were cross-sectional in design. Gren-
Landell et al. (2011) reported that both lifetime maltreatment
and peer/sibling victimization were related to social anxiety
disorders in female but not male adolescents. Gibb et al.
(2004) found that verbal victimization conferred cognitive vul-
nerability to depression in young adults over and above the
effects of emotional maltreatment. Duncan (1999) reported that
first year college students who had been exposed to maltreat-
ment and peer victimization (i.e., bullying) had higher levels of
PTSD than those who had experienced maltreatment only.

Collectively, these findings indicate that maltreatment and
peer victimization have significant and unique effects on chil-
dren’s mental health. However, it is important to acknowledge
the interdependency that likely exists between child maltreat-
ment, peer victimization, and poor mental health. An increase
in mental health problems (e.g., internalizing or externalizing
behaviors) following maltreatment experience may well
increase the risk of peer victimization. This experience would
then likely exacerbate mental health problems further. Evi-
dence for such a pathway requires longitudinal studies that can
take into account baseline levels of mental health problems and
experiences of peer victimization. For example, Kim and Cic-
chetti (2010) showed that higher externalizing symptomatol-
ogy (Time 1) contributed to later peer rejection (Time 2) which
in turn was related to higher externalizing symptomatology
(Time 2). Evidence of such iterative effects underlines the
importance of delineating how vulnerability unfolds over time
rather than considering the impact of these stressor events as
discrete and independent. Later we present a neurocognitively
informed model that seeks to address this issue.

Recent findings from genetically informed studies provide
further evidence of the interdependency between child mal-
treatment, peer victimization, and poor mental health. In a
longitudinal study investigating schizophrenia Riglin and
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colleagues (2018) found that while the early development of
emotional problems was associated with genetic risk, the sub-
sequent course of emotional problems was potentiated by expo-
sure to future peer victimization. Genetically informative
studies have also shown that genetic factors that increase vul-
nerability to mental health problems also increase vulnerability
to peer victimization (Schoeler et al., 2019). Schoeler and col-
leagues (2019) demonstrated that polygenic risk scores for
depression and attention-deficit/hyperactivity disorder denoted
increased risk of peer victimization, suggesting that preexisting
genetically driven mental health vulnerabilities are risk factors
for exposure to peer victimization.

Why Does Child Maltreatment Increase the
Risk of Peer Victimization?

The relationship between child maltreatment and peer victimi-
zation has been studied and understood within a broad range of
different theoretical frameworks. Bowlby’s attachment theory
(1969) proposes that maltreated children are less likely to form
secure attachment relationships with their primary caregivers.
As a consequence, these children develop a distorted internal
working model which in turn puts them at risk for the devel-
opment of deviant peer relationships. Research has indeed
shown that child maltreatment is related to insecure attachment
relationships (for meta-analyses see Baer & Martinez, 2006 and
Cyretal., 2010) and that lower attachment security seems to be
carried forward into relationships with peers (Morton &
Browne, 1998; Wood et al., 2004; Youngblade & Belsky,
1989). Finkelhor’s developmental victimology framework sig-
nificantly extended this work, by highlighting the role played
by environmental risk factors on the one hand (for example
parental behavior or family instability) and personal character-
istics of the child on the other (Finkelhor & Asdigian, 1996).

These approaches are encompassed by the ecological-trans-
actional model of child maltreatment, a highly influential
framework put forward by Cicchetti and colleagues (Cicchetti
et al., 2000). According to this model, multiple levels of a
child’s ecology influence each other and in turn also influence
a child’s development (Belsky, 1993; Bronfenbrenner, 1979;
Cicchetti & Lynch, 1993; Sameroff, 2009). Moreover, accord-
ing to Cicchetti’s organizational perspective (2016), children’s
development is considered as a hierarchical process in which
the successful completion of earlier stages increases the like-
lihood of subsequent successful adaptation (Cicchetti, 1993,
2016; Sroufe, 2013). Developmental tasks include, for exam-
ple, deploying effective emotion regulation and formation of
functioning social relationships. Child maltreatment is thought
to hinder successful attainment of these developmental goals
(e.g., Benedini et al., 2016), which may then hamper the indi-
vidual’s capacity to achieve subsequent developmental mile-
stones. For example, inability to appropriately regulate
emotions has consequences for negotiating complex social
relationships both within and outside the family, increasing risk
of peer rejection and peer victimization (Cicchetti, 2016; J.
Kim & Cicchetti, 2010).

The model also encompasses social learning as mechanism
of vulnerability to peer rejection following maltreatment. In
families where maltreatment occurs, children witness aggres-
sive and coercive behavior by adults and observe that it can
result in compliance by others. A child exposed to maltreat-
ment may then imitate this coercive style during their interac-
tions with peers. Many studies have shown that aggressive and
coercive behavior by a child is associated with increased risk of
rejection by their peer group (see for a meta-analysis Newcomb
et al., 1993). In line with this social learning framework,
Downey et al. (1994) have postulated that rejection sensitivity
plays a key role in victimization (Downey et al., 1994; Levy
et al., 2001). Specifically, rejection by maltreating parents
might engender in the child the expectation of rejection by
others. Anxious expectations of rejection may then foster a
hypervigilance for rejection; as such, even though the child’s
perception of rejection may be inaccurate, their negative
responses to other’s ambiguous behaviors may produce an
actual rejection experience and a self-fulfilling prophecy
(Downey et al., 1994).

The ecological—transactional model explicitly frames these
factors within a multilevel context, acknowledging the inter-
play of biological, psychological, and environmental risk fac-
tors across development (Cicchetti et al., 2000). However,
although the field has made significant progress in document-
ing neurobiological correlates of maltreatment in general (Cic-
chetti & Toth, 2005; McCrory et al., 2017) there has been
relatively little focus on how such changes in the brain specif-
ically relate to peer victimization. There is a need to build on
this work by providing greater specificity at a neurocognitive
level in relation to how maltreatment experience shapes infor-
mation processing and how this in turn influences social inter-
actions across development. By delineating more precisely
these developmental mechanisms we will be better placed to
inform approaches to prevention and intervention.

Advances in Neurocognitive Research:
What Can It Tell Us About the Cycle
of Vulnerability?

In recent years neuroimaging research has begun to document
alterations in a range of neurocognitive systems, including
threat, reward and ABM processing as well as emotion regula-
tion in children who have experienced maltreatment (for
detailed reviews of neuroimaging findings in the field of mal-
treatment please see McCrory et al., 2017 and McLaughlin
et al., 2019). The theory of latent vulnerability has postulated
that these alterations can be understood, at least in part, as
adaptations to early adverse or neglectful early environments
in line with the notion of experiential canalization (McCrory
etal., 2017; McCrory & Viding, 2015). While such adaptations
are thought to provide short term functional advantages in aty-
pical early environments, they are believed to contribute to
mental health vulnerability over the longer term. It has been
proposed that such vulnerability is likely to emerge both as a
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result of atypical processing of internally and externally gen-
erated experience as well as through a socially mediated path-
way (McCrory et al., 2019). Below we discuss how
neurocognitive alterations in three systems may increase both
the likelihood of bullying as well as the impact of bullying and
consider the implications of this for mental health
vulnerability.

Can Neurocognitive Research Help Shed
Light on Why Children Are More at Risk of
Peer Victimization Following Maltreatment?

Alterations in the threat system of children who have experi-
enced maltreatment have perhaps been the most widely docu-
mented (Miller, 2015). Relative to matched peers these
children show increased activation of regions implicated in
salience processing, including both the amygdala and anterior
insula (McCrory et al., 2011; Teicher et al., 2016). For exam-
ple, we have reported that children exposed to documented
maltreatment, during incidental processing of angry versus
neutral adult facial expressions in a gender decision task, show
increased activation in the amygdala and anterior insula com-
pared to peers with no maltreatment experience (McCrory
et al., 2011). This pattern of altered threat processing has also
been observed even at a preconscious stage of awareness.
Using a dot probe paradigm, with facial cues presented preat-
tentively (i.e., for 17 ms) and backward masked, children
exposed to documented maltreatment compared to peers
showed greater neural response in the amygdala to angry rela-
tive to neutral faces, suggesting that neural response to threat
cues in maltreated children is not the result of conscious reg-
ulatory control. Hypoactivation of this same system has also
been observed alongside a pattern of behavioral avoidance of
threat cues during a social rejection-themed emotional Stroop
task; this neural and behavioral profile has been associated with
symptoms of dissociation (Puetz et al., 2016). These findings
have been postulated to reflect a complex pattern of adaptation
to threat that may be helpful for a child managing in a chaotic
or dangerous home environment, increasing their capacity to
both rapidly identify new sources of threat as well as manage
overwhelming feelings of anxiety and vulnerability (McCrory
& Viding, 2015). However, in more normative environments
these adaptations may result in both: (i) processing of negative
cues that inappropriately prime either a conflictual response or
an avoidant / dissociative response (what has commonly been
understood as a “fight or flight” reaction) as well as (ii)
increase stress reactivity—that is, potentiate or magnify the
signal generated during new stressor experiences that places
an ongoing burden on the individual’s emotion regulation sys-
tem. It is not difficult to imagine how such patterns of response
in the context of unsympathetic peers, may increase the possi-
bility of peer rejection or even victimization.

In recent years, researchers have extended their focus to
investigate functioning of the reward system in children who
have experienced abuse and neglect. The reward system has

been implicated in incentive-based learning and goal-directed
behaviors, which are critical for decision-making and cultivat-
ing and maintaining social relationships. In typical early envir-
onments the caregiver provides predictable reinforcements that
include food, pleasant, soothing touch, and signals of positive
and negative affect. Therefore, during early development, each
individual builds a model of the predictability and structure of
the world that is calibrated by the caregiver’s behavior. This
model in turn is associated with that individual’s ability to
successfully make accurate predictions when navigating new
social environments. Several studies have documented that
maltreatment experience is associated with attenuated neural
response in key reward processing areas of the brain, during
anticipation and consummation of rewards, or when learning or
relearning the reward value of a stimulus (e.g., Dillon et al.,
2009; Gerin et al., 2017; Goff et al., 2013; Hanson et al., 2015;
Mehta et al., 2010). For example, in a large community sample
of adolescents with varying degrees of childhood maltreatment
Hanson and colleagues (2015) found that severity of emotional
neglect was associated with reduced development of striatal
neural response during receipt of monetary rewards. This
blunted neural response was found to partially mediate the
association between a history of neglect and depressive symp-
tomatology 2-year postbaseline.

These initial findings are perhaps unsurprising, when we
consider how the reward system might be shaped by experi-
ences of neglect and abuse. In a home characterized by neglect,
rewards are infrequent and unpredictable. In abusive environ-
ments, threat and reward may both be unpredictable and may
not be reliably associated with cues (and close relationships)
that typically signal reward or punishment. In other words,
maltreatment exposure may lead to adaptation of the reward
system, such that it is poorly optimized to make predictions or
evaluate reward value of stimuli in a way that assists adaptive
decision-making and social interactions in more typical envir-
onments. This is highly relevant in the context of social rejec-
tion. If children are less motivated and less able to engage
appropriately with others, perhaps in part because they inter-
pret social cues inaccurately, they will respond to others in
ways that appear unpredictable and “off-the-mark.” Over time,
unpredictable, socially inappropriate or withdrawn behavior
may potentiate rejection or even victimization by peers and
adults.

Alterations in the ABM system may also be pertinent when
considering vulnerability to social rejection in individuals who
have experienced abuse and neglect. ABM refers to retrieval of
personally experienced events. The accurate and successful
retrieval of autobiographical events is thought to help scaffold
our sense of self, develop and maintain social bonds, and plan
new actions (Alea & Bluck, 2003; Conway & Pleydell-Pearce,
2000; Nelson, 1993; Pillemer, 2003; Williams et al., 1996).
ABM is so critical because it facilitates our ability to use past
experiences to construct representations of others, their mental
states, and actions. It has been shown that children who have
experienced maltreatment show a pattern of over-general ABM
characterized by a less detailed recollection of personal
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experiences (Valentino et al., 2009). For children who have had
traumatic experiences, less vivid and detailed memories may
be adaptive in serving to minimize negative affect but this
processing style becomes problematic when it is generalized
to everyday memories. Overgeneral memories are thought to
limit self-projection in future scenarios and impede social func-
tioning by limiting social problem-solving skills. At the neural
level, ABM in the context of maltreatment has been investi-
gated using a standard task where neural response is measured
during the recall of well specified positive and negative mem-
ories that have been generated by participants prior to the scan-
ning session (McCrory, Puetz, et al., 2017). Under such
conditions, maltreatment experience is associated with altered
brain responses during recall of negatively and positively
valenced memories: negative memory recall elicits greater acti-
vation of the salience network including the amygdala, whereas
positive memory recall elicits reduced activation of the hippo-
campus (McCrory, Puetz, et al., 2017). In this light, altered
ABM has been postulated to be associated with increased risk
of peer rejection and peer victimization by compromising
social problem solving and increasing focus on the negative,
while reducing processing of positive social information.

It is striking that the neurocognitive alterations associated
with the threat, reward and ABM systems following maltreat-
ment experience are similar to what is observed in individuals
presenting with manifest clinical disorders including anxiety,
depression, and conduct disorder. Moreover, childhood mal-
treatment, as a powerful stressor experienced during potentially
critical period of development, may lead to functional and
structural neurological alterations, which appear to be linked
to increased generalized vulnerability to adverse mental health
outcomes. Exaggerated behavioral response to threat and
heightened neural activation to threat are seen in individuals
with anxiety disorder for example, as well as a subset of chil-
dren with conduct disorder (Gerin et al., 2019). Attenuated
neural activation of the reward system is seen in individuals
at risk of developing or with current depression. A pattern of
overgeneral memory recall, as well as heightened neural acti-
vation of the salience network during negative ABM recall is
observed in individuals at risk of developing or with current
depression. Recent genetically informative work has found that
polygenic risk indexing mental health vulnerability, including
depression, is associated with an increased risk of being bul-
lied. That is, it appears that bullying (and therefore social rejec-
tion) does not happen at random, but may in part be accounted
for by genetic factors (i.e., gene—environment correlation) (Ball
et al., 2008; Schoeler et al., 2019). In the same vein, neurocog-
nitive adaptation following maltreatment experience may lead
to information processing patterns that increase mental health
vulnerability that in turn increase risk of peer victimization
(which can be considered a form of environment—environment
correlation). In this way a cycle of vulnerability may be set up,
whereby neurocognitive adaptation following childhood mal-
treatment increases risk of peer victimization directly, but also
indirectly via development of mental health problems.

Conclusion

Children who experience maltreatment are at increased risk of
being rejected and victimized by their peers. Not only will this
negatively impact their wellbeing, we have good evidence to
believe that both child maltreatment and peer victimization will
independently contribute to poorer mental health outcomes. To
date child maltreatment and peer victimization have been stud-
ied within a broad range of theoretical frameworks, including
attachment theory, the ecological-transactional model of child
maltreatment, the social-learning framework, and the develop-
mental victimology framework. What is striking is the absence
of neurocognitive specificity within these models in explaining
the association between child maltreatment and peer victimiza-
tion and its relation with mental health.

The neurocognitive findings that we have reviewed suggest
that alterations in brain function following maltreatment expe-
rience may be important to consider when we seek to under-
stand the relationship between maltreatment and peer
victimization. It has been suggested that early adversity in the
form of maltreatment may lead to brain adaptations that may be
adaptive in an early atypical home environment, but which can
derail social functioning with peers, thereby increasing the
likelihood of peer rejection or victimization. Such exposure
to new stressors is then likely to contribute to an increased risk
of developing mental health problems or exacerbating existing
problems.

We have previously conceptualized three pathways that cap-
ture how such mental health vulnerability can unfold following
maltreatment. Here we argue that peer victimization can be
considered as an example of one of these pathways: stress
generation. We have suggested that altered neurocognitive
functioning can mean that stressful experiences are more likely
to occur for individuals who have experienced maltreatment in
childhood (Gerin et al., 2019). An individual who shows an
exaggerated response to real or perceived threat (e.g., with-
drawal or aggression), who does not respond typically to social
and instrumental rewards and who may not excel at social
problem solving will be more likely to behave in ways that
precipitates new stressful social interactions. This can include
an increased likelihood of peer victimization. To date, neuroi-
maging studies have not systematically investigated the rela-
tionship between altered neurocognitive functioning following
maltreatment experience and stress generation. One commu-
nity study of adolescent girls has found a relationship between
neural response to reward and stress generation, suggesting that
altered reward processing may be an appropriate target for
future investigation (Mackin et al., 2019). A child may also
be more vulnerable to peer victimization if they have a weaker
or attenuated social support network. We have suggested that
altered neurocognitive functioning can mean social bonds are
less likely to be successfully cultivated or maintained over
time. This second pathway has been termed social thinning
(McCrory, 2020). An individual who behaves in ways that
disrupt harmonious and predictable social interactions is less
likely to elicit support and induce others to expend effort in
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maintaining close social bonds with them. Over time, this
reduces the quality and number of trusted social relationships
that can help buffer experiences of future stress, as well as
reduce the likelihood of peer victimization (Kendrick et al.,
2012; Ttofi et al., 2011). Given that amygdala connectivity is
known to predict social network size in adults, and the rela-
tionship between conduct disorder (which is associated with
heightened neural response to threat cues) and poor social out-
comes in adulthood, it may be pertinent to investigate how
altered threat processing contributes to social network devel-
opment in children with maltreatment experience.

In relation to mental health vulnerability, we and others
have argued that altered neurocognitive functioning can mean
that everyday life extracts a greater toll (Danese & McEwen,
2012; Gerin et al., 2019). We call this third pathway stress
susceptibility. At the neurocognitive level this can be under-
stood as a constellation of: (i) amplified reactivity to threat
(real or perceived); (ii) attenuated responsivity to rewarding
stimuli; and (iii) reduced social competence, characterized by
limited behavioral repertoires that can mitigate the impact of
stressful experiences. In sum, neurocognitive alterations that
follow early adversity mean that peer rejection and peer victi-
mization is more likely to occur (stress generation), especially
in a context where a child may be less able to cultivate and
maintain the social support of peers (social thinning). When
such victimization occurs, the effect may be amplified (stress
susceptibility).

We need to conduct novel, systematic research in order to
develop a preventative model of help, targeted to support those
children who are most vulnerable to being revictimized. Such a
preventative model of help is required to offset the likelihood
of mental health problems emerging. Ideally, this research will
be longitudinal and will include sensitive measures both of
social functioning as well as of discrete neurocognitive pro-
cesses altered following maltreatment experience and impli-
cated in social behavior. It will be important to delineate
with more precision the way in which social behaviors are
influenced by altered neurocognitive functioning that compro-
mise optimal interaction with peers. In other words, there needs
to be a more explicit characterization of how prior maltreat-
ment experience and genetic vulnerability alter neurocognitive
functioning in ways that meaningfully shape everyday social
behavior, and relate such changes in turn to a child’s ability to
cultivate and maintain social relationships with peers. Such
empirical research is necessary to inform any theoretical model
of how altered neurocognitive functioning following maltreat-
ment experience may be related to victimization. From a meth-
odological perspective, this would require identifying children
with carefully documented maltreatment experience at differ-
ent points of development and following them up longitudin-
ally using a combination of experimental, neuroimaging, social
and mental health/well-being measures. The challenge for the
field is to improve the psychometric properties of experimen-
tal/neuroimaging probes and to validate these so that the same

constructs can be reliably assessed at different developmental
stages. Furthermore, measurement of social relationships needs
to be innovative (combination of rating scales, social network
measures and utilizing ecological momentary assessment tech-
nologies) and chart the relationships most pertinent to the
child’s current developmental stage.

In order to examine these and other questions we need
designs and measures that have sufficient sensitivity to capture
individual differences and that study child maltreatment along-
side social functioning and mental health. Individual differ-
ences can for example be captured by intensive longitudinal
methods such as experience sampling method (Larson & Csiks-
zentmihalyi, 2014) or ecological momentary assessment
(EMA; Shiffman et al., 2008). EMA can also include physio-
logical measurements which may be useful in examining the
stress susceptibility model. Using intensive longitudinal meth-
odologies allows the study of the dynamics of social relation-
ships and mental health over time. Another area worth
exploring is experimental manipulation of social situations, for
example by using virtual reality or microtrial designs (Howe
et al., 2010; Parsons, 2015). These may create opportunities to
recalibrate specific neurocognitive systems, particularly threat
and reward processing, that may be implicated in vulnerability
to victimization. These insights could be implemented in tools
for (preventative) interventions for children and adolescents
(Nocentini et al., 2015) with the aim of reducing the likelihood
of children who have been exposed to maltreatment experien-
cing new forms of stress through peer victimization.

Implications of the Review for Practice, Policy,
and Research

Practice

e Caregivers and teachers should pay particular attention
to the social development of children with documented
or suspected maltreatment / neglect experience. Partic-
ular attention should be paid to early signs of peer victi-
mization / rejection.

e Clinical and social work professionals should ensure
that assessments explicitly cover social functioning
when mapping risk and vulnerability factors, and
include actions / recommendations to support social
functioning in any treatment or care plan.

e Consider creating buddy systems (or similar strategies)
for at risk children with maltreatment experience to help
them cultivate and maintain social relationships and
strengthen their social support network.

e Explicitly promote social skills development in at risk
children, drawing from evidence-based programs focus-
ing on social competencies (emotion regulation etc.).

e Clinical interventions should include a focus on social
information processing which help children to detect
and interpret affective cues accurately and generate
appropriate behavioral responses.
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Policy

e Anti-bullying programs should incorporate maltreat-
ment experience as a risk factor for peer victimization
and peer rejection.

e Child maltreatment and peer victimization have signif-
icant and unique effects on children’s mental health.
That is, both have a negative impact and require distinct
responses.

e Research suggests that neurocognitive alterations may
contribute to an increased likelihood of peer relationship
difficulties; however, the brain remains malleable across
childhood, and continues to be responsive to new experi-
ences, particularly in the context of trusted relationships.

e [t is important to consider preventative intervention
approaches before mental health problems emerge.
These have the potential to reduce the impact and cost
of later problems.

Research

e More longitudinal studies are needed to gather evidence
for a causal association between child maltreatment and
victimization, and that take into account baseline levels
of mental health problems and experiences of peer
victimization.

e To gain a better understanding of how risk factors oper-
ate in relation to mental health problems and how vul-
nerability unfolds over time, we need studies that
systematically investigate child maltreatment alongside
peer victimization.

e Research is needed to provide greater specificity at a
neurocognitive level in relation to how maltreatment
experience shapes information processing and how in
turn influences social interactions across development.

e There needs to be a more explicit characterization of
how prior maltreatment experience and genetic vulner-
ability alter neurocognitive functioning in ways that
meaningfully shape everyday social behavior, and relate
such changes in turn to a child’s ability to cultivate and
maintain social relationships with peers.
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