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Exposure to trauma in childhood is associated with elevated

risk for multiple forms of psychopathology. Here we present a

biopsychosocial model outlining the mechanisms that link child

trauma with psychopathology and protective factors that can

mitigate these risk pathways. We focus on four mechanisms of

enhanced threat processing: information processing biases

that facilitate rapid identification of environmental threats,

disruptions in learning mechanisms underlying the acquisition

of fear, heightened emotional responses to potential threats,

and difficulty disengaging from negative emotional content.

Supportive relationships with caregivers, heightened sensitivity

to rewarding and positive stimuli, and mature amygdala-

prefrontal circuitry each serve as potential buffers of these risk

pathways, highlighting novel directions for interventions aimed

at preventing the onset of psychopathology following child

trauma.
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Exposure to trauma in childhood is a risk factor for many

forms of psychopathology, including post-traumatic stress

disorder (PTSD), anxiety, depression, disruptive beha-

viors, and substance abuse [1–4]. Risk for psychopatholo-

gy following trauma is most pronounced in children

exposed to interpersonal violence [1,3,4]. Identifying

mechanisms that underlie the strong link between child

trauma and psychopathology as well as factors that buffer

this risk is critical in order to develop targets for preven-

tive interventions. In this paper, we review mechanisms

that underlie vulnerability to psychopathology following

child trauma and protective factors that mitigate risk

pathways (see Figure 1). Specifically, we highlight the

role of disruptions in threat processing as a central mech-

anism linking child trauma to multiple forms of psycho-

pathology and identify protective factors spanning social,

emotional, and neurobiological levels that may buffer

children from the negative mental health consequences

of trauma exposure. We specifically focus on innovative

recent discoveries and factors that could be directly

targeted with psychosocial interventions.

Trauma exposure and threat processing
Traumatic events involve harm or threat of harm [5].

This is particularly true for traumatic events involving

exposure to interpersonal violence, including physical

abuse, sexual abuse, witnessing domestic violence, and

exposure to other forms of violence in the home or

community. Approximately one in five children in the

U.S. will experience a traumatic event involving inter-

personal violence by the time they reach adulthood [4].

Exposure to these types of traumatic events in childhood

alters affective and neurobiological development to en-

hance the identification of potential threats in the envi-

ronmental and magnify emotional responses to those

threats. Although these adaptations may promote safety

in dangerous environments, they are a central mecha-

nism linking child trauma to the onset of both internal-

izing and externalizing psychopathology. We review

evidence for heightened threat processing at multiple

levels — including social information processing biases,

altered emotional learning, elevated emotional reactivi-

ty, and emotion regulation difficulties — as a develop-

mental mechanism linking child trauma with

psychopathology. Given that disruptions in threat pro-

cessing and risk for psychopathology are particularly

pronounced in children who have experienced interper-

sonal violence, we focus primarily on this form of child

trauma exposure. We constrain our review to domains of

threat processing that present plausible targets for psy-

chosocial interventions, although additional mechanisms

clearly play a role in the pathways linking child trauma to

psychopathology, including changes in stress hormones

and epigenetic factors [6].

Social information processing biases

Trauma-exposed children exhibit information processing

biases that facilitate rapid identification of environmental

threats. One such bias involves heightened perceptual

sensitivity to anger. Children with trauma histories identify

anger with less perceptual information and classify a wider

range of emotions as anger than children who have never

experienced trauma [7–9]. Trauma-exposed children also

exhibit attention biases to threatening social information

[10], including faster attentional engagement and delayed

attentional disengagement from anger [11,12]. In social
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situations, extensive evidence documents that children

exposed to trauma are more likely to attend to threatening

cues, ignore non-threatening cues, and generate hostile

attributions than children without trauma histories [13].

Enhanced threat processing may occur at the expense of

processing non-emotional aspects of the environment.

Specifically, trauma-exposed children have poor memory

for contextual information that occurs in the background

of threatening cues as well as reduced activation of the

hippocampus and atypical hippocampal-prefrontal cortex

functional connectivity when contextual encoding occurs

in the presence of threat [14]. Heightened attention to

threat following child trauma may interfere with proces-

sing contextual information that could help children

discriminate between safe and dangerous environments.

This pattern might ultimately contribute to psychopa-

thology by making it difficult for children to contextualize

cues that have previously been associated with threat,

leading to persistent fear even in safe environments.

These disruptions in social information processing are

developmental mechanisms that underlie the association

of child trauma with anxiety [12], PTSD [15], aggression

and conduct problems [10,13].

Altered emotional learning

Disruptions in learning processes involved in the acqui-

sition and extinction of conditioned fear are considered a

central mechanism in the etiology of trauma-related

psychopathology [16], but have rarely been studied in

children. A recent study shows that whereas children

without trauma exposure exhibit robust discrimination

in skin conductance responses (SCR) during fear condi-

tioning between cues that predict threat (CS+) and safety

(CS�), trauma-exposed children fail to discriminate
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A biopsychosocial model of risk and resilience to psychopathology following child trauma. This figure depicts a biopsychosocial model of

mechanisms linking child trauma with psychopathology and protective factors that mitigate risk pathways. Solid lines reflect direct associations

between child trauma and threat processing and between threat processing and psychopathology. Enhanced threat processing is a

transdiagnostic factor associated with multiple forms of child psychopathology. Each domain of threat processing is associated with internalizing

and externalizing psychopathology, as well as post-traumatic stress disorder (PTSD); although greater research is needed to clarify whether the

specific disruptions in emotional learning associated with child trauma are associated with mental health problems other than externalizing

psychopathology. PTSD is depicted separately from internalizing and externalizing problems given its current classification as a trauma and

stressor-related disorder in DSM-5. Dashed lines represent the buffering effect of each of the protective factors on specific risk pathways.
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between threat and safety cues, exhibiting SCR of similar

magnitude to both types of cues [17�]. This pattern could

reflect either generalization of fear, whereby children

exposed to trauma interpret a wider range of cues as

potential threats, or difficulty learning safety signals. Poor

threat-safety discrimination mediates the association of

child trauma with externalizing problems [17�], indicating

that perturbed fear learning is a potential mechanism

linking child trauma to psychopathology.

Heightened emotional reactivity

Children exposed to trauma exhibit exaggerated emo-

tional responses to negative stimuli that could signal the

presence of threat, which serves as an additional mecha-

nism underlying the association of child trauma with

psychopathology. Heightened emotional reactivity fol-

lowing child trauma has been observed at both state

and trait levels [18,19], and in magnified negative emo-

tional reactions to daily stressors in adulthood [20]. Ele-

vated amygdala response to numerous types of negative

stimuli has been observed among trauma-exposed chil-

dren [21,22,23�], suggesting that negative emotional cues

are particularly salient following child trauma. Atypical

physiological responses to stress have been consistently

observed in trauma-exposed children. Here we focus on

recent work examining physiological patterns based on a

well-validated model of threat responding, where threat

appraisals produce a pattern of autonomic nervous system

(ANS) response characterized by increased sympathetic

nervous system activation but constricted cardiac output

(i.e., blood flow from the heart) due to peripheral vaso-

constriction [24]. Two studies have documented this

threat pattern of ANS reactivity to stress among adoles-

cents with trauma histories [25,26].

Magnified emotional reactivity to negative stimuli is as-

sociated with concurrent psychopathology [25,26] and

mediates the association of child trauma with both inter-

nalizing and externalizing problems [18,27,28]. Height-

ened amygdala response to negative stimuli assessed prior

to trauma exposure predicts the onset of PTSD symptoms

following a traumatic stressor [29��] and increases in

internalizing symptoms following stressful life events [30].

Emotion regulation difficulties

Trauma-exposed children also experience disruptions in

emotion regulation that make it difficult to disengage

from negative emotional content. For example, frequent

engagement in rumination — a strategy characterized by

repetitive thought about the causes and consequences of

distress — is common among trauma-exposed children

[18]. Effortful emotion regulation strategies that modu-

late responses to negative stimuli, such as cognitive

reappraisal, require greater cognitive resources or effort

for children who have experienced trauma; when engag-

ing in cognitive reappraisal, children exposed to trauma

recruit prefrontal cortex regions involved in cognitive

control to a great degree than children without trauma

exposure [23�]. Several recent studies have documented

poor adaptation to emotional conflict, a form of implicit

emotion regulation, among trauma-exposed children

[31,32]. These trauma-related behavioral differences

are mediated by reduced functional coupling of amygdala

and medial prefrontal cortex (mPFC) [32]. The mPFC

inhibits the amygdala in numerous forms of implicit

emotion regulation. Reduced resting-state mPFC-amyg-

dala functional connectivity has been observed in multi-

ple studies of trauma-exposed adolescents [33,34],

highlighting a potential neural substrate of implicit emo-

tion regulation difficulties.

Patterns of emotion regulation observed in trauma-

exposed children have been associated consistently

with youth internalizing and externalizing psychopa-

thology [35,36], and, when measured prior to trauma

exposure, predict the subsequent onset of PTSD symp-

toms following a traumatic event [37]. Longitudinal

studies confirm that emotion regulation difficulties

are a mechanism linking child trauma to the onset of

internalizing and externalizing symptoms [18,38].

Protective factors
Protective factors spanning social, emotional, and neuro-

biological domains may buffer children either from

enhanced threat processing or from experiencing psycho-

pathology following exposure to trauma.

Caregiver support

Relationships with caregivers play a key role in protecting

children from the onset of trauma-related psychopathol-

ogy. Meta-analytic evidence indicates that children who

have supportive caregivers are less likely to develop

psychopathology following trauma exposure [39]. Recent

work highlights a potential mechanism for this protective

effect: maternal buffering of threat processing. Cues that

signal maternal presence are associated with dampened

amygdala reactivity and greater mPFC-amygdala func-

tional connectivity in children, particularly those who

have a supportive relationship with their mother [40�].
Similarly, maternal presence enhances threat-safety dis-

crimination during fear conditioning in children [41].

Critically, amygdala reactivity to threatening cues follow-

ing trauma exposure is weaker in children with high

maternal support [42]. Together, these findings suggest

that one pathway through which social support might

confer protection from trauma-related psychopathology is

by dampening threat processing after a traumatic event.

Sensitivity to reward

Sensitivity to positive and rewarding stimuli at both

neural and behavioral levels is associated with reduced

risk for psychopathology following child trauma exposure.

Child trauma is associated with anhedonia less strongly in

young adults with high ventral striatum reactivity to
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reward [43]. Lower levels of anhedonia, in turn, are

associated with reduced depression symptoms and prob-

lematic drinking following child trauma [43]. Similarly,

child trauma is not associated with depression, either

concurrently or prospectively, among adolescents who

exhibit high behavioral sensitivity to reward during a

reward-processing task or who exhibit high reactivity to

positive social stimuli in the pallidum and putamen —

basal ganglia regions implicated in reward processing

[44��]. These findings are consistent with evidence that

the association of stressful life events with depression is

weaker among individuals with high ventral striatum

reactivity to reward [45]. Accumulating evidence suggests

that sensitivity to rewarding and positive cues may pro-

tect against the development of trauma-related psycho-

pathology. Identifying the mechanism of this protective

effect is an important direction for future research.

Mature prefrontal-amygdala circuitry

As reviewed above, child trauma influences numerous

forms of emotion regulation and the neural circuitry that

supports effective regulation. However, some aspects of

emotion regulation ability appear to interact with child-

hood adversity, serving as a protective factor against the

development of internalizing psychopathology. Two re-

cent studies suggest that greater mPFC-amygdala func-

tional coupling — a marker of mature emotion regulation

neural circuitry [46] — is a protective factor that buffers

children from the onset of psychopathology following

environmental adversity. In both studies, greater

mPFC-amygdala functional connectivity during a

threat-processing task predicts lower levels of internaliz-

ing psychopathology among children who experienced

early adversity — including institutional rearing and di-

verse family-related stressors [47,48��]. Greater research

is needed to clarify the direct links between trauma

and mPFC-amygdala circuitry and the circumstances in

which this circuitry protects against trauma-related psy-

chopathology.

Intervention implications
Numerous evidence-based interventions exist for treating

trauma-related psychopathology in youth [49]. Cognitive

behavioral therapy (CBT) is currently the most well-

established treatment for child trauma-related psychopa-

thology [49] and targets many of the threat processing

mechanisms reviewed here. CBT for child trauma targets

social information processing biases with cognitive coping

techniques, emotional learning with imaginal and in vivo
exposure, emotional reactivity with relaxation training,

and emotion regulation with affective modulation skill

training. CBT also incorporates parents into the treat-

ment with techniques aimed at improving parenting

skills and bolstering the parent-child relationship. These

components may further improve caregiver support, a

key protective factor that buffers children from trauma-

related psychopathology. A critical future direction for the

field is to determine whether these intervention techni-

ques targeting threat processing and caregiver support can

prevent the onset of psychopathology in children exposed

to trauma. One study shows promising results of a skill-

based intervention delivered to both parents and children

in preventing child PTSD and anxiety 3-months follow-

ing trauma exposure [50]. It is currently unknown wheth-

er interventions targeting reward processing (e.g.,

behavioral activation) can prevent trauma-related psycho-

pathology, as these approaches have yet to be examined

empirically in children with trauma exposure. Greater

research on preventive interventions following child trau-

ma is clearly needed.

Conclusion
Disruptions in threat processing are a key neurodevelop-

mental mechanism underlying the associations between

child trauma and the onset of psychopathology. Enhanced

threat processing occurs at multiple levels, including

information processing biases, altered emotional learning,

enhanced emotional reactivity, and poor emotion regula-

tion. Supportive relationships with caregivers, heightened

sensitivity to rewarding and positive stimuli, and mature

prefrontal-amygdala circuitry each serve as potential buf-

fers of these risk pathways, highlighting novel directions

for interventions aimed at preventing the onset of psy-

chopathology following child trauma.

Conflict of interest statement
Nothing declared.

Acknowledgements
This research was supported by grants from the National Institutes of
Health (R01-MH103291 and R01-MH106482), the Brain and Behavior
Foundation (Young Investigator Award), the Jacobs Foundation (Early
Career Research Fellowship), and a Rising Star Research Award grant from
AIM for Mental Health, a program of One Mind Institute (IMHRO) to
McLaughlin.

References and recommended reading
Papers of particular interest, published within the period of review,
have been highlighted as:

� of special interest
�� of outstanding interest

1. McLaughlin KA, Green JG, Gruber MJ, Sampson NA, Zaslavsky A,
Kessler RC: Childhood adversities and first onset of psychiatric
disorders in a national sample of adolescents. Arch Gen
Psychiatry 2012, 69:1151-1160.

2. Carliner H, Keyes KM, McLaughlin KA, Meyers JL, Dunn EC,
Martins SS: Childhood trauma and illict drug use in
adolescence: a population-based National Comorbidity
Survey Replication-Adolescent Supplement study. J Am Acad
Child Adolesc Psychiatry 2016, 55:701-708.

3. Alisic E, Zalta AK, van Wesel F, Larsen SE, Hafstad GS,
Hassanpour K, Smid GE: Rates of post-traumatic stress
disorder in trauma-exposed children and adolescents: meta-
analysis. Br J Psychiatry 2014, 204:335-340.

4. McLaughlin KA, Koenen KC, Hill E, Petukhova M, Sampson NA,
Zaslavsky A, Kessler RC: Trauma exposure and posttraumatic
stress disorder in a US national sample of adolescents. J Am
Acad Child Adolesc Psychiatry 2013, 52:815-830.

32 Traumatic stress

Current Opinion in Psychology 2017, 14:29–34 www.sciencedirect.com

http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0255
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0255
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0255
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0255
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0260
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0260
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0260
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0260
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0260
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0265
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0265
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0265
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0265
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0270
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0270
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0270
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0270


5. McLaughlin KA, Sheridan MA, Lambert HK: Childhood adversity
and neural development: deprivation, threat as distinct
dimensions of early experience. Neurosci Biobehav Rev 2014,
47:578-591.

6. McCrory E, De Brito SA, Viding E: The impact of childhood
maltreatment: a review of neurobiological and genetic factors.
Front Psychiatry 2011:2.

7. Pollak SD, Sinha P: Effects of early experience on children’s
recognition of facial displays of emotion. Dev Psychopathol
2002, 38:784-791.

8. Pollak SD, Cicchetti D, Hornung K, Reed A: Recognizing emotion
in faces: developmental effects of child abuse and neglect.
Dev Psychol 2000, 36:679-688.

9. Pollak SD, Kistler DJ: Early experience is associated with the
development of categorical representations for facial
expressions of emotion. Proc Natl Acad Sci 2002, 99:9072-9076.

10. Shackman JE, Pollak SD: Impact of physical maltreatment on
the regulation of negative affect and aggression. Dev
Psychopathol 2014, 26:1021-1033.

11. Pollak SD, Tolley-Schell SA: Selective attention to facial
emotion in physically abused children. J Abnorm Psychol 2003,
112:323-338.

12. Shackman JE, Shackman AJ, Pollak SD: Physical abuse
amplifies attention to threat and increases anxiety in children.
Emotion 2007, 7:838-842.

13. Dodge KA, Petit GS, Bates JE, Valente E: Social information-
processing patterns partially mediate the effect of early
physical abuse on later conduct problems. J Abnorm Psychol
1995, 104:632-643.

14. Lambert HK, Sambrook K, Sheridan MA, Rosen ML, Askren MK,
McLaughlin KA: The role of the hippocampus in context
encoding and disruption following violence exposure in youth.
J Neurosci 2016.

15. Briggs-Gowan MJ, Grasso D, Bar-Haim Y, Voss J, McCarthy KJ,
Pine DS, Wakschlag LS: Attention bias in the developmental
unfolding of posttraumatic stress symptoms in young children
at risk. J Child Psychol Psychiatry 2016. [in press].

16. Lissek S, van Meurs B: Learning models of PTSD: theoretical
accounts and psychobiological evidence. Int J Psychophysiol
2015, 98:594-605.

17.
�

McLaughlin KA, Sheridan MA, Gold AL, Lambert HK, Heleniak C,
Duys A, Shechner T, Wojcieski Z, Pine DS: Maltreatment
exposure, brain structure, and fear conditioning in children.
Neuropsychopharmacology 2016, 41:1956-1964.

Children who had never experienced maltreatment exhibited strong
differential conditioning to threat and safety cues based on skin con-
ductance responses (SCR) and self-reported fear in a fear conditioning
task. In contrast, maltreated children exhibited reduced SCR to the threat
cue and failed to show a differential SCR to the threat and safety cues
during early fear conditioning. Poor threat-safety discrimination mediated
the association of child maltreatment with externalizing psychopathology.
Disruptions in fear learning processes may underlie the development of
psychopathology following child maltreatment.

18. Heleniak C, Jenness J, Van der Stoep A, McCauley E,
McLaughlin KA: Childhood maltreatment exposure and
disruptions in emotion regulation: a transdiagnostic pathway
to adolescent internalizing and externalizing
psychopathology. Cogn Ther Res 2016, 40:394-415.

19. Hennessy KD, Rabideau GJ, Cicchetti D, Cummings EM:
Responses of physically abused and nonabused children to
different forms of interadult anger. Child Dev 1994, 65:815-828.

20. Wichers M, Schrijvers D, Geschwind N, Jacobs N,
Myin-Germeys I, Thiery E, Derom C, Sabbe B, Peeters F,
Delespaul P et al.: Mechanisms of gene–environment
interactions in depression: evidence that genes potentiate
multiple sources of adversity. Psychol Med 2009, 39:1077-1086.

21. McCrory EJ, De Brito SA, Sebastian CL, Mechelli A, Bird G,
Kelly PA, Viding E: Heightened neural reactivity to threat in child
victims of family violence. Curr Biol 2011, 21:R947-R948.

22. Suzuki H, Luby JL, Botteron KN, Dietrich R, McAvoy MP,
Barch DM: Early life stress and trauma and enhanced limbic
activation to emotionally valenced faces in depressed and
healthy children. J Am Acad Child Adolesc Psychiatry 2014,
53:800-813.

23.
�

McLaughlin KA, Peverill M, Gold AL, Alves S, Sheridan MA:
Child maltreatment and neural systems underlying emotion
regulation. J Am Acad Child Adolesc Psychiatry 2015, 54:
753-762.

Children exposed to maltreatment exhibited heightened amygdala
response to negative, but not positive, stimuli. When engaging in cog-
nitive reappraisal to modulate responses to negative stimuli, maltreated
children recruited regions in the dorsal-lateral and medial prefrontal
cortex to a greater degree than non-maltreated youths but modulated
the amygdala to a similar degree. Child maltreatment heightens the
salience of negative emotional stimuli; as a result, maltreated children
may require greater cognitive resources than non-maltreated children to
modulate their responses to negative stimuli.

24. Mendes WB, Major B, McCoy S, Blascovich J: How attributional
ambiguity shapes physiological and emotional responses to
social rejection and acceptance. J Pers Soc Psychol 2008,
94:278-291.

25. McLaughlin KA, Sheridan MA, Alves S, Mendes WB: Child
maltreatment and autonomic nervous system reactivity:
identifying dysregulated stress reactivity patterns using the
biopsychosocial model of challenge and threat. Psychosom
Med 2014, 76:538-546.

26. Heleniak C, McLaughlin KA, Ormel J, Riese H: Autonomic
nervous system reactivity as a mechanism linking child
trauma to adolescent psychopathology. Biol Psychology 2016,
120:108-119.

27. Kim-Spoon J, Cicchetti D, Rogosch FA: A longitudinal study of
emotion regulation, emotion lability-negativity, and
internalizing symptomatology in maltreated and
nonmaltreated children. Child Dev 2013, 84:512-527.

28. McLaughlin KA, Kubzansky LD, Dunn EC, Waldinger RJ,
Vaillant GE, Koenen KC: Childhood social environment,
emotional reactivity to stress, and mood and anxiety disorders
across the life course. Depress Anxiety 2010, 27:1087-1094.

29.
��

McLaughlin KA, Busso DS, Duys A, Green JG, Alves S, Way M,
Sheridan MA: Amygdala response to negative stimuli predicts
PTSD symptom onset following a terrorist attack. Depress
Anxiety 2014, 10:834-842.

Heightened amygdala response to negative emotional cues assessed
prior to exposure to a terrorist attack was associated with the subsequent
onset of post-traumatic stress disorder (PTSD) symptoms in adolescents
following the attack. Elevations in amygdala reactivity to negative cues,
commonly observed among children exposed to trauma, may confer risk
for the onset of PTSD following exposure to traumatic events.

30. Swartz JR, Knodt AR, Radtke SR, Hariri AR: A neural biomarker
of psychological vulnerability to future life stress. Neuron 2015,
85:505-511.

31. Lambert HK, King KM, Monahan KC, McLaughlin KA: Differential
associations of threat and deprivation with emotion regulation
and cognitive control in adolescence. Dev Psychopathol 2016.
[in press].

32. Marusak HA, Martin KR, Etkin A, Thomason ME: Childhood
trauma exposure disrupts the automatic regulation of
emotional processing. Neuropsychopharmacology 2015,
40:1250-1258.

33. Herringa RJ, Birn RM, Ruttle PL, Stodola DE, Davidson RJ,
Essex MJ: Childhood maltreatment is associated with altered
fear circuitry and increased internalizing symptoms by late
adolescence. Proc Natl Acad Sci 2013, 110:19119-19124.

34. Thomason ME, Marusak HA, Tocco MA, Vila AM, McGarragle O,
Rosenberg DR: Altered amygdala connectivity in urban youth
exposed to trauma. Soc Cogn Affect Neurosci 2015.

35. McLaughlin KA, Hatzenbuehler ML, Mennin DS,
Nolen-Hoeksema S: Emotion regulation and adolescent
psychopathology: a prospective study. Behav Res Ther 2011,
49:544-554.

Risk and resilience following child trauma McLaughlin and Lambert 33

www.sciencedirect.com Current Opinion in Psychology 2017, 14:29–34

http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0275
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0275
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0275
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0275
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0280
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0280
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0280
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0285
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0285
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0285
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0290
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0290
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0290
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0295
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0295
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0295
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0300
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0300
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0300
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0305
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0305
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0305
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0310
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0310
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0310
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0315
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0315
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0315
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0315
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0320
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0320
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0320
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0320
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0325
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0325
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0325
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0325
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0330
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0330
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0330
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0335
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0335
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0335
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0335
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0340
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0340
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0340
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0340
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0340
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0345
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0345
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0345
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0350
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0350
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0350
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0350
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0350
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0355
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0355
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0355
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0360
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0360
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0360
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0360
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0360
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0365
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0365
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0365
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0365
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0370
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0370
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0370
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0370
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0375
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0375
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0375
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0375
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0375
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0380
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0380
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0380
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0380
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0385
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0385
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0385
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0385
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0390
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0390
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0390
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0390
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0395
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0395
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0395
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0395
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0400
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0400
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0400
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0405
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0405
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0405
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0405
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0410
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0410
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0410
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0410
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0415
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0415
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0415
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0415
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0420
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0420
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0420
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0425
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0425
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0425
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0425


36. Michl LC, McLaughlin KA, Shepherd K, Nolen-Hoeksema S:
Rumination as a mechanism linking stressful life events to
symptoms of depression and anxiety: longitudinal evidence
in early adolescents and adults. J Abnorm Psychol 2013,
122:339-352.

37. Jenness J, Jager-Hyman S, Heleniak C, Beck AT, Sheridan MA,
McLaughlin KA: Catastrophizing, rumination, and reappraisal
prospectively predict adolescent PTSD symptom onset
following a terrorist attack. Depress Anxiety 2016. [in press].

38. Kim J, Cicchetti D: Longitudinal pathways linking child
maltreatment, emotion regulation, peer relations, and
psychopathology. J Child Psychol Psychiatry 2010, 51:706-716.

39. Trickey D, Siddaway AP, Meiser-Stedman R, Serpell L, Field AP: A
meta-analysis of risk factors for post-traumatic stress
disorder in children and adolescents. Clin Psychol Rev 2012,
32:122-138.

40.
�

Gee DG, Gabard-Durnam LJ, Telzer EH, Humphreys KL, Goff B,
Shapiro M, Flannery J, Lumian DS, Fareri DS, Caldera C et al.:
Maternal buffering of human amygdala-prefrontal circuitry
during childhood but not during adolescence. Psychol Sci
2014, 25:2067-2078.

Children exhibited enhanced negative functional connectivity between
the medial prefrontal cortex and amygdala, reduced amygdala reactivity,
and enhanced affect regulation in response to maternal facial expressions
than to stranger facial expressions. This pattern was not observed among
adolescents, who exhibited mature patterns of medial prefrontal cortex-
amygdala negative coupling, amygdala reactivity, and affect regulation in
response to all facial expressions. Caregivers promote emotion regulation
in children with immature emotion regulation circuitry. Adolescents have
mature emotion regulation circuitry and therefore do not rely on external
sources to regulate their emotions.

41. van Rooij SJH, Cross D, Stevens JS, Vance LA, Kim YJ,
Bradley BP, Tottenham N, Jovanovic T: Maternal buffering of
fear-potentiated startle in children and adolescents with
trauma exposure. Soc Neurosci 2016. [in press].

42. Orr C, Hudziak JJ, Albaugh M, Carlozzi B, Holbrook H,
O’Loughlin K, Garavan H, Kaufman J: Social supports moderate
the effects of child maltreatment on neural correlates of threat
processing. Society of Biological Psychiatry; Atlanta, GA: 2016.

43. Corral-Frias NS, Nikolova YS, Michalski LJ, Baranger DAA,
Hariri AR, Bogdan R: Stress-related anhedonia is associated
with ventral striatum reactivity to reward and transdiagnostic
psychiatric symptomatology. Psychol Med 2015, 45:2605-2617.

44.
��

Dennison MJ, Sheridan MA, Busso DS, Jenness JL, Peverill M,
Rosen ML, McLaughlin KA: Neurobehavioral markers of
resilience to depression amongst adolescent exposed to child
abuse. J Abnorm Psychol 2016. [in press].

Adolescents exposed to child maltreatment exhibited no elevations in
depression symptoms compared to non-maltreated youths when they
had high sensitivity to reward across neural and behavioral measures.
High sensitivity to reward was reflected in greater activity in the left
pallidum to positive social images and faster reaction time to cues paired
with monetary reward relative to those unpaired with reward in a reward-
processing task. Greater activity in the left putamen in response to
positive images moderated the association of maltreatment with depres-
sion over time, such that maltreatment was not associated with increases
in depression over time among youths with high putamen response to
positive cues. Reactivity to rewarding and positive cues, at both neural
and behavioral levels, is a potential marker of resilience to depression
among adolescents exposed to maltreatment.

45. Nikolova YS, Bogdan R, Brigidi BD, Hariri AR: Ventral striatum
reactivity to reward and recent life stress interact to predict
positive affect. Biol Psychiatry 2012, 72:157-163.

46. Gee DG, Humphreys KL, Flannery J, Goff B, Telzer EH, Shapiro M,
Hare TA, Bookheimer SY, Tottenham N: A developmental shift
from positive to negative connectivity in human amygdala-
prefrontal circuitry. J Neurosci 2013, 33:4584-4593.

47. Gee DG, Gabard-Durnam LJ, Flannery J, Goff B, Humphreys KL,
Telzer EH, Hare TA, Bookheimer SY, Tottenham N: Early
developmental emergence of human amygdala-prefrontal
connectivity after maternal deprivation. Proc Natl Acad Sci
2013, 110:15638-15643.

48.
��

Herringa RJ, Burghy CA, Stodola DE, Fox ME, Davidson RJ,
Essex MJ: Enhanced prefrontal-amygdala connectivity
following childhood adversity as a protective mechanism
against internalizing in adolescence. Biol Psychiatry Cogn
Neurosci Neuroimaging 2016, 1:326-334.

Exposure to childhood adversity was associated with heightened amyg-
dala reactivity to negative stimuli, but not positive stimuli, in late adoles-
cence. Adolescents with low levels of internalizing symptoms following
childhood adversity exhibited greater functional connectivity between the
dorsal prefrontal cortex and amygdala in response to negative stimuli.
Enhanced prefrontal regulation of amygdala reactivity may represent a
protective factor for the development of internalizing psychopathology
following exposure to adversity.

49. Dorsey S, McLaughlin KA, Kerns SEU, Harrison JP, Lambert HK,
Briggs-King E, Cox JR, Amaya-Jackson L: Evidence base update
for psychosocial treatments for children and adolescents
exposed to traumatic events. J Clin Child Adolesc Psychol 2016.
[in press].

50. Berkowitz SJ, Stover CS, Marans SR: The child and family
traumatic stress intervention: secondary prevention for youth
at risk of developing PTSD. J Child Psychol Psychiatry 2011,
52:676-685.

34 Traumatic stress

Current Opinion in Psychology 2017, 14:29–34 www.sciencedirect.com

http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0430
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0430
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0430
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0430
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0430
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0435
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0435
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0435
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0435
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0440
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0440
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0440
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0445
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0445
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0445
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0445
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0450
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0450
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0450
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0450
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0450
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0455
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0455
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0455
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0455
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0460
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0460
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0460
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0460
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0465
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0465
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0465
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0465
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0470
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0470
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0470
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0470
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0475
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0475
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0475
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0480
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0480
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0480
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0480
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0485
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0485
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0485
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0485
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0485
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0490
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0490
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0490
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0490
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0490
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0495
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0495
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0495
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0495
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0495
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0500
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0500
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0500
http://refhub.elsevier.com/S2352-250X(16)30136-1/sbref0500

	Child trauma exposure and psychopathology: mechanisms of™risk™and resilience
	Trauma exposure and threat processing
	Social information processing biases
	Altered emotional learning
	Heightened emotional reactivity
	Emotion regulation difficulties

	Protective factors
	Caregiver support
	Sensitivity to reward
	Mature prefrontal-amygdala circuitry


	Intervention implications
	Conclusion
	Conflict of interest statement
	Acknowledgements
	References and recommended reading


