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Abstract Child maltreatment is a robust risk factor for
internalizing and externalizing psychopathology in children
and adolescents. We examined the role of disruptions in
emotion regulation processes as a developmental mechanism
linking child maltreatment to the onset of multiple forms of
psychopathology in adolescents. Specifically, we examined
whether child maltreatment was associated with emotional
reactivity and maladaptive cognitive and behavioral responses
to distress, including rumination and impulsive behaviors, in
two separate samples. We additionally investigated whether
each of these components of emotion regulation were asso-
ciated with internalizing and externalizing psychopathology
and mediated the association between child maltreatment and
psychopathology. Study 1 included a sample of 167 adoles-
cents recruited based on exposure to physical, sexual, or
emotional abuse. Study 2 included a sample of 439 adoles-
cents in a community-based cohort study followed prospec-
tively for 5 years. In both samples, child maltreatment
was associated with higher levels of internalizing
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psychopathology, elevated emotional reactivity, and greater
habitual engagement in rumination and impulsive responses
to distress. In Study 2, emotional reactivity and maladaptive
responses to distress mediated the association between child
maltreatment and both internalizing and externalizing psy-
chopathology. These findings provide converging evidence
for the role of emotion regulation deficits as a transdiagnostic
developmental pathway linking child maltreatment with
multiple forms of psychopathology.

Keywords Emotion regulation - Emotional reactivity -
Rumination - Responses to distress - Child maltreatment -
Adolescence - Internalizing - Externalizing

Introduction

Child maltreatment is a transdiagnostic factor associated with
multiple forms of psychopathology. Population-based studies
indicate that child maltreatment is associated with elevated
risk for the onset of virtually all commonly occurring forms of
internalizing and externalizing psychopathology in youths,
including anxiety, mood, substance use, and disruptive
behavior disorders (Brown et al. 1999; Cohen et al. 2001;
Green et al. 2010; McLaughlin et al. 2012). Although
numerous processes are involved in the etiology of psy-
chopathology among children who have been maltreated, we
argue that disruptions in emotion regulation processes repre-
sent a key developmental mechanism linking child maltreat-
ment to the onset of psychopathology. The current paper
explores the links between child maltreatment and disruptions
in emotion regulation as a transdiagnostic pathway underlying
risk for both internalizing and externalizing psychopathology.

Emotion regulation is conceptualized as the processes
by which individuals influence the specific emotions they
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have, when they have them, and how they experience and
express emotions (Gross 1998). Here, we focus on the
distinct processes involved in emotional reactivity to
environmental stimuli and the utilization of specific emo-
tion regulation strategies that serve to modulate the inten-
sity and duration of distress (Cole et al. 2004; Connor-
Smith et al. 2000). Together, these processes comprise
habitual patterns of responding to emotional stimuli that
contribute to adaptation or maladaptation over time and,
we argue, represent key mechanisms linking child mal-
treatment to multiple forms of psychopathology.

Initial evidence for our prediction that child maltreat-
ment results in disruptions in emotional reactivity can be
gleaned from studies of stressful life events. A wide range
of stressors, ranging from peer victimization and com-
munity violence exposure to death of a parent or parental
divorce, have been associated with higher levels of self-
reported emotional reactivity (Heleniak et al. 2015;
McLaughlin et al. 2009; McLaughlin and Hatzenbuehler
2009; Paulussen-Hoogeboom et al. 2007). Evidence from
behavioral and neuroimaging studies also suggest that
child maltreatment is associated with heightened emo-
tional reactivity. Maltreated children demonstrate both
enhanced attention to and early identification of threats in
the environment (e.g., facial displays of anger) (Pollak
and Kistler 2002; Pollak and Tolley-Schell 2003), as well
as elevated emotional reactivity as measured by self-re-
port (in adults with maltreatment history; Glaser et al.
2006) and neuroimaging measures of amygdala response
to negative emotional stimuli (Gee et al. 2013; McCrory
et al. 2011, 2013). Heightened emotional responses to
threat cues represent potentially adaptive responses when
living in environments characterized by high levels of
danger, as these responses facilitate the early identifica-
tion of threat and mobilize behavioral responses to pro-
mote safety.

Child maltreatment might also be associated with pat-
terns of responding to distress that are maladaptive in
environments where danger is minimal, leading to poor
ability to effectively modulate the intensity and duration of
emotional responses. Evidence from multiple lines of
research suggests that children exposed to stressful life
events are more likely to engage in problematic cognitive
or behavioral coping responses (Compas et al. 2001). For
example, exposure to community violence, peer victim-
ization, and parental loss have each been associated with
high levels of engagement in habitual rumination, a
repetitive and passive cognitive response to dysphoric
mood that involves focusing on the causes and conse-
quences of negative affect (Heleniak et al. 2015;
McLaughlin et al. 2009; McLaughlin and Hatzenbuehler
2009; Michl et al. 2013; Wadsworth et al. 2005). Stressful
life events might increase engagement in rumination in

adolescents because negative and unexpected life experi-
ences serve as salient reminders of discrepancies between
goals and reality, which increases attention to these dis-
crepancies and rumination about how to resolve them
(Brewin and Vallance 1997; Ferguson et al. 2010; Papa-
dakis et al. 20006).

A tendency to use maladaptive cognitive responses to
distress like rumination might also develop when emo-
tional displays are met with dismissive or punishing reac-
tions from adults. Such reactions teach children to avoid
expressing emotions and disclosing their distress by asking
for adult assistance in problem-solving, an adaptive emo-
tion regulation strategy commonly employed by children
(Eisenberg et al. 1992, 1996). Child maltreatment exem-
plifies a particularly traumatic and severe punitive experi-
ence in which outward expression of emotion or steps to
problem-solve might risk escalation of harm. In this cir-
cumstance, reliance on passive strategies like rumination
may be the only safe option. Research indicating that
adolescents and adults abused as children are more likely to
engage in rumination lends credence to this idea (Conway
et al. 2004; Sarin and Nolen-Hoeksema 2010; Watkins
2009).

Additionally, children reared in stressful environments
are often surrounded by caregivers and other adults who
model ineffective responses to distress. A primary way that
children learn to regulate their emotions is by observing
when and how adults react to emotional situations (Den-
ham et al. 1997; Eisenberg et al. 1998; Gottman et al.
1997). For example, children of depressed mothers tend to
engage in the same passive and ruminative cognitive style
they observe in their caregivers (Garber et al. 1991; Silk
et al. 2006), whereas children and adolescents exposed to
violence tend to exhibit disruptive behavioral responses to
distress (Bingenheimer 2005; Dodge et al. 1990; Eisenberg
and Fabes 1994; McCloskey and Lichter 2003; Oshri et al.
2015). In the case of child maltreatment, violent behavior
may represent a severe form of behavioral response style
modeled by adult perpetrators that focuses on alleviation of
intense emotions without considering long-term conse-
quences. Maltreated children may be particularly vulnera-
ble for adopting this impulsive style of responding as they
transition into adolescence.

Accumulating evidence indicates a tendency to engage
in rash actions when experiencing intense emotions
becomes more common in adolescence (Nelson et al. 2002;
Steinberg 2004). These actions, ranging from difficulty
following through on goal-directed behavior like home-
work and chore completion to impulsive use of substances
and engagement in risky sex (Anestis et al. 2007; Davidson
2003; Depue 1996; Eisenberg et al. 2000; Hajcak et al.
2007; Hessler and Katz 2010; King et al. 2011; Melnick
and Hinshaw 2000; Tarter et al. 2003), may increase in
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frequency as they are negatively reinforced by a reduction
in strong negative emotions associated with effective dis-
traction (Heatherton and Baumeister 1991), and positively
reinforced by the gratification of acting on urges. If mal-
treated if they are already more emotionally reactive, their
ability to appropriately direct behavior while experiencing
intense negative emotional arousal may be particularly
impaired. Together, these lines of evidence suggest that
child maltreatment may influence cognitive and behavioral
responses to distress through numerous pathways, ulti-
mately leading to elevated use of maladaptive strategies
such as rumination and impulsive behaviors.

These patterns of heightened emotional reactivity and
habitual use of ineffective responses to distress are poten-
tial mechanisms underlying the elevated vulnerability for
the onset and maintenance of psychopathology observed
among maltreated children. Emotional reactivity has been
consistently associated with symptoms of anxiety and
depression (Anthony et al. 2002; Fox et al. 2010; Phillips
et al. 2002; Silk et al. 2003), as well as externalizing
problems in youth (Singh and Waldman 2010). Adoles-
cents who respond to distress by engaging in rumination
are more likely to endorse depression and anxiety symp-
toms (Broderick and Korteland 2004; Grabe et al. 2007,
Kuyken et al. 2006; Michl et al. 2013; Nolen-Hoeksema
et al. 2007; Rood et al. 2009), as well as substance abuse,
eating pathology, and conduct problems (McLaughlin et al.
2014a; Nolen-Hoeksema et al. 2007). A wide range of poor
mental health outcomes including self-harm, anxiety, sub-
stance use, and conduct problems have been observed
among adolescents who routinely engage in impulsive
behavioral responses to distress (Adrian et al. 2011; Bender
et al. 2012; McLaughlin et al. 2011; Walton and Flouri
2010). If child maltreatment does, indeed, lead to changes
in emotional reactivity and habitual responses to distress,
these emotion regulation patterns are a plausible mecha-
nism linking child maltreatment with the onset of psy-
chopathology. Yet prior studies that have examined this
have been limited by a cross-sectional design or by
assessment of only a limited number of emotion regulation
processes (Conway et al. 2004; Kim and Cicchetti 2009;
Maughan and Cicchetti 2002; McLaughlin et al. 2014b;
Robinson et al. 2008).

The current study addresses this gap in the literature by
comprehensively examining multiple components of emo-
tion regulation utilizing both cross-sectional and longitu-
dinal data from two studies of adolescent development.
First, we examine whether exposure to child maltreatment
is associated with patterns of emotional reactivity and
responses to distress, both concurrently (Study 1) and
prospectively (Study 2). Second, we examine in both
studies whether each of these components of emotion
regulation are associated with adolescent psychopathology.
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We expected that child maltreatment would be associated
with higher emotional reactivity and greater use of mal-
adaptive strategies for responding to distress, including
rumination and impulsive behavioral responding. We
additionally predicted that higher levels of emotional
reactivity and use of maladaptive responses to distress
would be associated with greater internalizing and exter-
nalizing symptoms, both concurrently and prospectively,
and would mediate the association between child mal-
treatment and later psychopathology (Study 2). To evaluate
these hypotheses, we utilized data from a high-risk sample
of adolescents recruited for exposure to child maltreatment
(Study 1) and a population-based community sample of
adolescents followed prospectively over a 5-year period
(Study 2).

Study 1
Methods
Participants

A community-based sample of 169 adolescents aged 13—17
was recruited for participation in a laboratory-based study
at schools, after-school programs, medical clinics, and the
general community in Boston and Cambridge, MA, USA.
Recruitment efforts were targeted at obtaining a sample
with high diversity with respect to race/ethnicity and socio-
economic status (SES) and variability in exposure to
childhood maltreatment, including physical, sexual, or
emotional abuse. To do so, we recruited heavily from low-
SES neighborhoods and from clinics that served a pre-
dominantly low-SES catchment area with one-fourth of the
sample (25.9 %, n = 42) reporting an income below the
poverty line. The sample consisted of 56.0 % females
(n = 94), had a mean age of 14.9 years (SD = 1.36), and
39.1 % (n = 66) reported exposure to maltreatment.
Racial/ethnic composition of the sample was as follows:
40.8 % White (n = 69), 18.3 % Black (n = 31), 17.8 %
Hispanic (n = 30), 7.7 % Asian (n = 13), and 14.8 %
Biracial or Other (n = 25). Over one-third of the sample
(379 %, n = 64) was from single-parent households. We
excluded participants from analysis due to severe cognitive
impairment (n = 1), and a diagnosis of a pervasive
developmental disorder (n = 1). The final sample included
167 participants.

Measures
Child Maltreatment Child maltreatment was assessed

using the Childhood Trauma Questionnaire (CTQ) (Bern-
stein et al. 1997, 2003) and the Childhood Experiences of
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Care and Abuse (CECA) interview (Bifulco et al. 1994,
1997). The CTQ is a 28-item scale that assesses the fre-
quency of exposure to maltreatment during childhood and
adolescence. Three types of abuse are assessed: physical,
sexual, and emotional abuse. The CTQ is among the most
commonly used measures of child maltreatment and has
excellent internal consistency, test-retest reliability, and
convergent and discriminant validity with both interview
measures and clinician reports of maltreatment (Bernstein
et al. 1994, 1997). The CECA assesses multiple aspects of
caregiving experiences, including physical and sexual
abuse. Inter-rater reliability for maltreatment reports is
excellent, and multiple validation studies suggest high
agreement between siblings on reports of maltreatment
(Bifulco et al. 1994, 1997).

To estimate the overall proportion of participants
exposed to maltreatment, we used the CTQ and the CECA
to create a dichotomous indicator of abuse exposure. Par-
ticipants who reported physical or sexual abuse during the
CECA interview or who had a score on any of the three
CTQ abuse sub-scales above a previously-identified
threshold (Walker et al. 1999) were classified as having
been exposed to maltreatment. We additionally used the
CTQ abuse subscales to assess maltreatment severity sep-
arately for each of the three types of maltreatment (phys-
ical, sexual, and emotional abuse). The CTQ subscales
demonstrated good reliability in this study (o = .73-.92).

Emotional Reactivity Adolescents completed the Emo-
tion Reactivity Scale (ERS) (Nock et al. 2008), a 21-item
scale that measures individuals’ general experience of
emotion reactivity. The ERS instructs participants to indi-
cate, “how you experience emotions on a regular basis,”
with emotions referring to “angry, sad, excited, or some
other emotion.” The ERS asks participants to rate items
assessing emotional sensitivity (eight items; e.g., “I tend to
get emotional very easily”), arousal/intensity (ten items;
e.g., “When I experience emotions, I feel them very
strongly/intensely”), and persistence (three items; e.g.,
“When I am angry/upset, it takes me much longer than
most people to calm down”) as well as providing an overall
emotion reactivity score (i.e., ERS total score). Participants
rate each item on a five-point Likert scale ranging from
“not at all like me” (0) to “completely like me” (4) with a
total possible score ranging from O to 84. The ERS has
demonstrated excellent reliability and validity among
adolescents (Nock et al. 2008), and demonstrated excellent
reliability in this study (o0 = .92).

Habitual Cognitive Responses to Distress Adolescents
completed an abbreviated form of the Children’s Response
Styles Questionnaire (CRSQ) (Abela et al. 2002), a 25-item
scale that assesses the extent to which children respond to

sad feelings with rumination, distraction, or problem-
solving. The measure is modeled after the Response Styles
Questionnaire (Nolen-Hoeksema and Morrow 1991) that
was developed for adults. For each item, youth are asked to
rate how often they respond in that way when they feel sad
on a four-point Likert scale ranging from “almost never”
(1) to “almost always” (4). To assess maladaptive habitual
cognitive responses to distress, we used the rumination
subscale of our abbreviated measure which included 6 items
that were summed. Sample items include: “Think about a
recent situation wishing it had gone better” and “Think why
can’t I handle things better?” The reliability and validity of
the CRSQ have been demonstrated in samples of early
adolescents (Abela et al. 2002). The CRSQ rumination scale
demonstrated good reliability in this study (o = .81).

Habitual Behavioral Responses to Distress Primary
caregivers completed the Parent-Report version of the
Behavior Rating Inventory of Executive Function (BRIEF)
(Gioia et al. 2000), an 86-item scale that measures obser-
vations of their child’s executive function difficulties in
daily life. For each item, caregivers are asked to respond
how often they observe a given behavior on a three-point
Likert scale ranging from “never” (0) to “often” (2), with
higher scores indicative of greater difficulty within a cer-
tain area of executive function. Specifically, we utilized the
28-item Behavioral Regulation Index (BRI) comprised of
three subscales that measured inhibition (e.g., “blurts
things out”), emotional control (e.g., “has outbursts for no
reason”), and task shifting abilities (e.g., “tries the same
approach to a problem over and over even when it does not
work”). The reliability and validity of the BRIEF has been
well-established across a wide variety of age ranges, geo-
graphic regions, demographic characteristics, and both
internalizing and externalizing psychopathology (for
reviews see Isquith et al. 2013, 2014; Roth et al. 2015) and
the BRIEF BRI subscale demonstrated good reliability in
this study (o = .87).

Psychopathology Internalizing and externalizing psy-
chopathology were assessed using the Youth Self Report
(YSR) and Parent Report forms of the Child Behavior
Checklist (CBCL) (Achenbach and Rescorla 2001;
Achenbach 1991). The CBCL scales are among the most
widely used measures of youth emotional and behavioral
problems and use extensive normative data to generate age-
standardized estimates of the severity of internalizing and
externalizing psychopathology. The broad-band internal-
izing scale is comprised of withdrawn/depressed (e.g., “I
would rather be alone than with others”), somatic com-
plains (e.g., “I feel overtired without good reason”) and
anxious/depressed (e.g., “I am nervous or tense”) sub-
scales. The broad-band externalizing scale is comprised of
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rule-breaking behavior (e.g., “I don’t feel guilty after doing
something I shouldn’t”) and aggressive behavior (e.g., “I
destroy things belonging to other”) subscales. The inter-
nalizing and externalizing scales have demonstrated
validity in discriminating between youths with and without
psychiatric disorders (Achenbach 1991; Chen et al. 1994;
Seligman et al. 2004). In this sample the youth-report
internalizing scale demonstrated good reliability (o = .88)
as did the youth-report externalizing scale (o0 = .84). The
parent-report internalizing scale demonstrated excellent
reliability in this sample (o = .90) as did the parent-report
externalizing scale (a0 = .90).

Procedure

Adolescents and their parent visited the laboratory to
complete questionnaire measures as part of a larger study
protocol examining psychological and physiological mea-
sures of emotional reactivity among children with and
without exposure to child maltreatment (e.g., McLaughlin
et al. 2014b). All measures were administered at one point
in time in a single laboratory visit. Informed consent was
obtained from the parent/guardian who attended the ses-
sion, and assent was provided by adolescents. All proce-
dures were approved by the Institutional Review Board at
Harvard University and Boston Children’s Hospital. Youth
and parents were reimbursed for their participation.

Statistical Analysis

We used linear regression to evaluate the role of emotion
regulation as a transdiagnostic risk factor linking child
maltreatment to internalizing and externalizing psy-
chopathology. Specifically, we examined the associations
of any maltreatment exposure, as well as physical, sexual,
and emotional abuse separately, with internalizing and
externalizing psychopathology. Next, we examined the
associations of these maltreatment variables with each
dimension of emotion regulation separately, including
emotional reactivity (i.e., emotional sensitivity, arousal/
intensity, and persistence), habitual cognitive responses to
distress (i.e., rumination), and habitual behavioral respon-
ses to distress (i.e., behavioral regulation). We then
examined the association between each dimension of
emotion regulation and internalizing symptoms and exter-
nalizing psychopathology. Finally, we determined whether
associations between emotion regulation and internalizing
and externalizing psychopathology remained significant
after controlling for exposure to child maltreatment (using
the CTQ total score). In all models predictors were mean-
centered to ensure that effects were always within the range
of the data and to reduce multicollinearity (Hayes et al.
2012). We controlled for gender and age in all regression
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analyses. Because child maltreatment, emotion regulation
and psychopathology were assessed at the same time point,
we did not conduct a formal mediation analysis (Maxwell
and Cole 2007).

Results
Descriptive Statistics

Table 1 provides the means and standard deviations of all
measures. Please see “Appendix” Table 5 for the zero-
order correlations among all measures of child maltreat-
ment, emotion regulation, and internalizing and external-
izing psychopathology.

Child Maltreatment and Internalizing and Externalizing
Psychopathology

All forms of child maltreatment were associated with
higher levels of youth-reported internalizing (physical
abuse: B = .19, p = .02; sexual abuse: = .18, p = .03;
emotional abuse: B = .42, p <.001) and externalizing
(physical abuse: B = .21, p = .009; sexual abuse: = .20,

Table 1 Means and standard deviations of childhood maltreatment,
emotion regulation, and psychopathology variables Study 1

Measure Mean (SD) Range
1. CTQ total 19.63 7.01 15-52
2. CTQ-PA 5.89 2.17 5-20
3. CTQ-SA 5.85 291 5-24
4. CTQ-EA 7.89 3.72 5-25
5. BRIEF BRI 59.78 12.33 45-95
6. ERS sensitivity 13.51 8.47 0-39
7. ERS arousal 10.57 6.82 0-28
8. ERS persistence 6.36 4.15 0-16
9. ERS total score 30.44 17.85 0-79
10. CRSQ rumination 5.95 4.20 0-17
11. YSR internalizing 52.93 10.23 27-79
12. YSR externalizing 52.12 9.60 29-73
13. CBCL internalizing 50.96 10.57 33-81
14. CBCL externalizing 48.29 10.33 34-82

CTQ Childhood Trauma Questionnaire, BRIEF BRI behavior rating
inventory of executive function behavioral regulation index, ERS
sensitivity Emotion Reactivity Scale sensitivity subscale, ERS arousal
Emotion Reactivity Scale arousal/intensity subscale, ERS persistence
Emotion Reactivity Scale persistence subscale, ERS ftotal score
Emotion Reactivity Scale total score, CRSQ rumination Children’s
Response Styles Questionnaire rumination subscale, YSR internaliz-
ing youth self report form of the Child Behavior Checklist internal-
izing subscale, YSR externalizing youth self report form of the Child
Behavior Checklist externalizing subscale, CBCL internalizing parent
report form of the Child Behavior Checklist internalizing subscale,
CBCL externalizing parent report form of the Child Behavior
Checklist externalizing subscale
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p = .01; emotional abuse: f = .42, p < .001) symptoms.
Only emotional abuse was associated with parent-reported
externalizing symptoms (B = .31, p = < .001) and inter-
nalizing symptoms at a trend level (B = .14, p = .08).
Neither physical nor sexual abuse was associated with
parent-reported psychopathology (ps > .10).

Child Maltreatment and Emotion Regulation

Emotional Reactivity We first examined whether child
maltreatment was associated with emotional reactivity
using the ERS (Table 2). All forms of child maltreatment
were associated with overall higher emotional reactivity
(i.e., ERS total score; physical: B = .18, p = .02; sexual:
B=.19, p=.01; emotional: B = .36, p = <.001).
Emotional abuse was associated with greater symptom
levels across each of the ERS subscales including emo-
tional sensitivity (f = .33, p = < .001), arousal/intensity
(Bp=.36, p=<.001), and persistence (p = .30,
p = < .001). Physical abuse was associated with greater
symptom levels across the arousal/intensity (B = .19,
p = .02) and persistence (f = .19, p = .02) subscales, but
was only significantly associated with the sensitivity sub-
scale at a trend level (B = .14, p = .06). Sexual abuse was
associated with greater symptom levels across the sensi-
tivity (B = .17, p = .03) and arousal/intensity (f = .21,
p = .008) subscales, but not the persistence subscale
(B = .13, p = .10).

Habitual Cognitive Responses to Distress Additionally,
we examined whether child maltreatment was associated
with cognitive responses to distress using the rumination

scale of the CRSQ (Table 2). All forms of child maltreat-
ment were associated with greater levels of rumination
(physical abuse: B = .16, p = .04; sexual abuse: f = .23,
p = .003; emotional abuse: f = .28, p = < .001).

Habitual Behavioral Responses to Distress Finally, we
examined whether exposure to maltreatment was associated
with dysregulated behavioral responses to distress using the
BRI of the BRIEF (Table 2). Physical abuse (f = .17,
p = .03) and emotional abuse (§ = .24, p = .002), but not
sexual abuse (B = —.06, p = .44) were associated with
greater levels of behavioral regulation difficulties.

Emotion Regulation and Psychopathology

Emotional Reactivity Emotional reactivity (i.e., ERS total
score) and each ERS subscale (emotional sensitivity,
arousal/intensity, and persistence) were all positively
associated with youth- and parent-reported internalizing
and externalizing symptoms (Table 2).

Habitual Cognitive Responses to Distress The rumina-
tion scale of the CRSQ was positively associated with
youth- and parent-reported internalizing and externalizing
psychopathology (Table 2).

Habitual Behavioral Responses to Distress The BRI of
the BRIEF was positively associated with youth- and par-
ent-reported internalizing and externalizing psychopathol-
ogy (Table 2).

All analyses examining the associations between emo-
tion regulation and youth- and parent-reported internalizing
and externalizing psychopathology remained significant
controlling for child maltreatment with the exception of the

Table 2 Emotion regulation, child maltreatment, and psychopathology Study 1

Child Trauma Questionnaire

Youth self-report Parent report CBCL

Physical abuse  Sexual abuse = Emotional abuse Internalizing Externalizing Internalizing Externalizing
B B B B B i B
Emotional reactivity
Sensitivity .14 7% L33k .63%* 52%% 345 29%*
Arousal/intensity 19% 21% 36%* S545%% 49%* 21% 28%*
Persistence 18* 13 30%* A9%* A8 23%* 26%*
Total 18* 19* 36%* .63%* S5%* 30%* 31
Responses to distress
Rumination 16* 23 28%* S50%* 36%* 25%* A7*
Behavioral regulation  .17% .06 24%% .19% 22%% A48** .63%*

Linear regressions controlling for gender and age

Emotional reactivity was measured with the Emotion Reactivity Scale (ERS). Response to distress was measured with the Children’s Response
Styles questionnaire (CRSQ). Behavioral regulation was measured with the behavioral regulation index (BRI) of the behavior rating inventory of
executive function (BRIEF). Internalizing and externalizing symptoms were measured using the youth self report and parent report forms of the
child behavior checklist (CBCL). Physical, sexual, and emotional abuse was measured with the Childhood Trauma Questionnaire (CTQ)

*p <.05; ** p < .01
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association between rumination and parent-reported exter-
nalizing symptoms (f = .11, p = .18).

To reduce type I error associated with multiple compar-
isons, we applied a false discovery rate (FDR) correction
(Benjamini and Hochberg 1995) to all analyses involving
multiple dimensions of emotion regulation. All associations
remained significant after applying this correction.

Study 1: Discussion

Study 1 results indicate that physical, sexual, and emo-
tional abuse are associated with greater levels of youth-
reported internalizing and externalizing psychopathology
symptoms, higher levels of emotional reactivity, and
greater habitual use of maladaptive responses to distress,
including rumination and impulsive behavior. In turn,
rumination, behavioral dysregulation and emotional reac-
tivity are each associated with higher levels of youth- and
parent-reported internalizing and externalizing symptoms,
even after controlling for child maltreatment. This pattern
of results provides support for our two hypotheses: (1) that
child maltreatment is associated with both heightened
emotional reactivity and maladaptive responses to distress,
and (2) that higher levels of emotion dysregulation are a
transdiagnostic factor associated with a wide range of
psychopathology symptoms. We next turned to evaluating
these associations in a longitudinal cohort study.

Study 2
Methods
Participants and Procedures

The developmental pathways project (DPP) is a commu-
nity-based prospective cohort study designed to examine
the antecedents, phenomenology, and outcomes of depres-
sion and conduct problems in early adolescence. DPP par-
ticipants were recruited from four Seattle-area public
schools. These schools are located in four distinct geo-
graphic and demographic areas within the city and together
have a racial/ethnic distribution that is nearly identical to
the total enrolled student population of the school district.
Universal mental health screening was carried out initially
with approximately 1100 sixth-grade students at these
schools, and subsequently across four consecutive years
(2001-2004); details of the screening procedure have been
described elsewhere (Vander Stoep et al. 2005).

Students who were screened, had at least one parent who
could speak English, and were still residing in the district
been eligible for recruitment into the longitudinal study. A
stratified random sample of students was selected for
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longitudinal follow-up, with students scoring high on
depressive and/or conduct problem scores oversampled to
increase the likelihood of observing the onset of depressive
and conduct disorders over the course of the longitudinal
study. The details of the oversampling procedure are
described elsewhere (McCarty et al. 2012). Of those
selected, 521 (64.6 %) students and their parents/guardians
consented to participate.

Baseline interviews were conducted within 3 months of
screening (fall 6th grade), and in-person follow-up inter-
views were conducted spring 6th, fall 7th, spring 7th, fall
8th, 9th, and 12th grades. Responses to distress and emo-
tional reactivity were assessed at the 8th, 9th and 12th
grade time points, and psychopathology was assessed via
self-report at the spring 6th, spring 7th, 9th, and 12th grade
time points. Participants who contributed to time points
from spring of 7th grade to 12th grade follow up were
included in this study. The final analytic sample included
439 participants (mean age at spring of 7th grade assess-
ment 13.51, SD = .43, 52.4 % boys, 7.9 % exposed to
maltreatment). The racial composition of the study was
25.3 % Black (n = 111), 4.1 % Native American (n =
18), 18.2 % Asian (n = 80) and 52.4 % White (n = 230)
with 10.3 % reporting Hispanic ethnicity (n = 45). All
procedures were approved by the University of Washington
Institutional Review Board. The participants included in
this study did not differ significantly from those without
follow-up data on any demographic variable.

Measures

Child Maltreatment At 12th grade follow-up, two ques-
tions regarding childhood maltreatment were included in
the assessment battery. Adolescents were asked whether
during their childhood they experienced serious physical
abuse (e.g., “Did anyone you lived with ever hurt you
physically so that you were still injured or badly bruised
the next day, or you needed medical attention?”’) or sexual
abuse (e.g., “In your life so far, has any person older than
you who wasn’t a girlfriend or boyfriend ever touched you
or played with you sexually, or forced you to touch
them?”). The maltreatment variable was created and
scored dichotomously, with 1 representing exposure to
either type of abuse and O representing no childhood
maltreatment.

Emotional Reactivity Participants completed the abbre-
viated self-report version of the dysregulation inventory
(DRI; Mezzich et al. 2001), an 18-item broad measure of
emotion dysregulation (Ford 2011; Wilcox et al. 2012).
The DRI assesses emotion dysregulation at multiple levels,
including emotional reactivity and engagement in mal-
adaptive behavioral responses to distress. The self-report
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scale was normed on adolescents and demonstrates good
reliability and validity (Mezzich et al. 2001). The Emo-
tional/Affective Dysregulation subscale measures suscep-
tibility to emotional arousal, irritability, and negative
affectivity (i.e., emotional reactivity). Sample items
include “I am touchy and get easily annoyed” and
“Sometimes I get emotional over nothing.” The affective
dysregulation subscale demonstrated adequate reliability
across all time points (o0 = .72-.78).

Habitual Cognitive Responses to Distress The Rumina-
tive Responses Scale of the Short Response Styles Ques-
tionnaire (RRS; Treynor et al. 2003) is a ten-item scale that
assesses the extent to which individuals respond to sad
feelings with maladaptive cognitive responses to distress
(brooding, e.g., “think about a recent situation, wishing it
had gone better”) or adaptive responses to distress (re-
flection, e.g., “analyze recent events to try to understand
why you feel depressed”). The brooding scale was used to
assess habitual cognitive responses to distress. For each
item youths are asked to rate how often they respond in that
way on a four-point Likert scale. The reliability and
validity of the RSQ have been demonstrated in samples of
adolescents (Abela et al. 2002). The brooding scale
demonstrated good reliability across all three time points in
this study (o = .81-.82).

Habitual Behavioral Responses to Distress The Behav-
ioral Dysregulation subscale of the DRI was used to assess
habitual behavioral responses to distress (Mezzich et al.
2001). The Behavioral Dysregulation subscale measures
behavioral impulsivity and sensation-seeking (e.g., “I jump
into situations before I think it through™). The behavior
dysregulation subscale demonstrated adequate reliability
across all time points (o0 = .72-.78).

Psychopathology Symptoms of internalizing and exter-
nalizing psychopathology were assessed using the YSR
form and the Parent Report form of the CBCL (Achenbach
1991). As noted above, the YSR and CBCL scales are
among the most widely used measures of youth emotional
and behavioral problems and use extensive normative data
to generate age-standardized estimates of severity of
internalizing and externalizing psychopathology. The
internalizing and externalizing scales have demonstrated
validity in discriminating between youths with and without
psychiatric disorders (Achenbach 1991; Chen et al. 1994;
Seligman et al. 2004). Both the youth- and parent-report
internalizing scales demonstrated good reliability across all
time points (o0 = .81-.87 and o = .87-.90 respectively).
The youth-report externalizing scale demonstrated ade-
quate to good reliability across all timepoints (o0 = .78-
.86) and the parent-report externalizing scale demonstrated

good to excellent reliability across all time points
(o0 = .89-91).

Statistical Analysis

First, we examined whether child maltreatment was asso-
ciated with changes in internalizing and externalizing
symptoms from the spring of grade 7 to grade 12 using
separate multi-level models for each type of symptoms. A
series of two-level models (observations nested within
persons) were estimated. This approach allowed us to
simultaneously estimate the variance in psychopathology
both within and between individuals over time. We first
estimated unconditional growth models separately for
internalizing and externalizing psychopathology with Time
coded as O at baseline and the number of months since the
baseline interview at subsequent time points. We centered
time, modeled both the intercept (i.e., the average level of
each symptom) and the slope (i.e., the rate of change over
time), and then examined the change in model fit when
each were modeled as random effects. In all cases, inclu-
sion of random effects of intercept and time improved
model fit. We next added a quadratic term for Time to the
fixed effects models to determine the functional form of the
growth trajectory for each symptom marker and examined
the difference in model fit between the linear and quadratic
model. The linear model was a better fit for both inter-
nalizing and externalizing symptoms.

Next, we examined Level 2 (i.e., time-invariant) predictors
of internalizing and externalizing psychopathology. Specifi-
cally, we examined the association of child maltreatment with
both intercepts and the linear rate of change over time for
internalizing and externalizing psychopathology.

To examine the association of child maltreatment with
emotion regulation, we used the same modeling approach
described above. Using multi-level modeling, we estimated
growth models for each of the emotion regulation variables
(emotional reactivity, and maladaptive cognitive and
behavioral responses to distress). A model with a linear
effect of time provided the best fit to the data, with the
exception of emotional reactivity, for which the quadratic
model was a better fit. In this case, quadratic growth across
children was modeled as a fixed effect (i.e., did not vary
across children). Including a random effect to the quadratic
term did not significantly improve model fit. We examined
child maltreatment as a predictor of emotion regulation
intercepts and changes over time from the fall of 8th grade
to the fall of 12th grade.

We next examined whether baseline levels and changes
in emotion regulation predicted subsequent levels and
growth in psychopathology using linear regression. We
used this approach, as there were only two time points at
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Fig. 1 Indirect and direct mediation pathways in Study 2. This
figure illustrates the direct and indirect mediation pathways from
child maltreatment to psychopathology symptoms via emotional

which emotion regulation was measured prior to the final
measure of psychopathology.

Finally, we investigated whether patterns of emotion
regulation across adolescence associated with child mal-
treatment were responsible for the elevated rates of inter-
nalizing and externalizing symptoms using tests of
statistical mediation that evaluate direct and indirect effects
in multilevel models (Bauer et al. 2006). This approach, in
which the mediated effect is calculated as the product of
child maltreatment effects on mediators and the effects of
the mediators on psychopathology symptoms, has been
demonstrated to yield more information in multi-level
models than other standard mediation approaches (Krull
and MacKinnon 2001; Tate and Pituch 2007).

All analyses were conducted using SPSS software
Version 19 and controlled for age and sex (Fig. 1).

Results

Descriptive Statistics

Table 3 provides the means and standard deviations of all
measures. Please see “Appendix” Table 6 for the zero-
order correlations among all measures of maltreatment
exposure, emotion regulation, and symptoms of internal-
izing and externalizing psychopathology.

Child Maltreatment and Psychopathology

Youth-reported internalizing and externalizing symptoms

were modeled with a linear effect of time and random
effects of both intercept and slopes. There was a significant
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reactivity (pathway 1), cognitive responses to distress (pathway 2),
and behavioral responses to distress (pathway 3) across 5 years.
Mediation paths /, 2, and 3 were tested separately

effect of time on both youth-reported internalizing ( = .06,
p < .001) and externalizing symptoms (f = .09, p < .001).
Significant variation in intercepts was observed for both
symptom types (p < .001), however significant variation in
slopes was not observed for youth-reported internalizing or
externalizing symptoms. Child maltreatment was associated
with internalizing symptoms intercept (B = 34.98, p =
.008), and changes in symptoms over time (f§ = .10,
p = .006). In contrast, child maltreatment did not signifi-
cantly predict the intercept (f = 20.18, p = .14), or slope
(B = .04, p = .25) of externalizing symptoms.

Parent-reported internalizing and externalizing symp-
toms were modeled with a linear effect of time and random
effects of both intercept and slopes. There was a significant
effect of time on both parent-reported internalizing
(B = .04, p < .001) and externalizing (p = .03, p = .001)
symptoms. Significant variation in intercepts was observed
for both symptom types (p < .001); however, significant
variation in slopes was not observed for either internalizing
or externalizing symptoms. Child maltreatment was asso-
ciated with the parent-reported internalizing symptoms
intercept (B = 38.35, p = .010), but not changes in
symptoms over time (f = .01, p = .678). Child maltreat-
ment did not significantly predict the intercept (B = 13.39,
p = .367), or slope (B = .01, p = .891) of parent-reported
externalizing symptoms.

Child Maltreatment and Emotion Regulation
Emotional Reactivity For emotional reactivity, we inclu-

ded both linear and quadratic effects of time, with random
effects for the intercept and linear slope. This model
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Table 3 Means, standard deviations, and range of childhood maltreatment, emotion regulation and psychopathology variables Study 2
Measure Mean (SD) Range
1. Maltreatment 7.90° .29 0-1
2. RRS brooding grade 8 10.35 3.05 5-20
3. RRS brooding grade 9 10.31 3.04 5-20
4. RRS brooding grade 12 10.60 3.40 5-20
5. DRI affective dysregulation grade 8 5.70 3.74 0-20
6. DRI affective dysregulation grade 9 6.10 3.86 0-20
7. DRI affective dysregulation grade 12 5.90 3.19 0-20
8. DRI behavioral dysregulation grade 8 4.14 2.67 0-15
9. DRI behavioral dysregulation grade 9 4.11 2.73 0-15
10. DRI behavioral dysregulation grade 12 4.23 2.31 0-15
11. YSR internalizing grade 7 48.65 9.77 27-84
12. YSR internalizing grade 9 49.95 9.95 27-84
13. YSR internalizing grade 12 52.09 10.13 27-91
14. YSR externalizing grade 7 49.39 10.02 29-78
15. YSR externalizing grade 9 52.31 10.12 29-83
16. YSR externalizing grade 12 54.52 9.71 29-83
17. CBCL internalizing grade 7 49.26 10.07 33-94
18. CBCL internalizing grade 9 50.13 10.46 33-85
19. CBCL internalizing grade 12 51.46 10.79 33-94
20. CBCL externalizing grade 7 49.24 9.70 34-74
21. CBCL externalizing grade 9 49.94 10.34 34-82
22. CBCL externalizing grade 12 50.67 10.62 34-82

Maltreatment childhood maltreatment exposure, RRS brooding brooding subscale of the Ruminative Responses Scale, DRI affective dysregu-
lation Affective Dysregulation subscale of the dysregulation inventory (DRI), DRI behavioral dysregulation Behavioral Dysregulation subscale
of the DRI, YSR internalizing T-scored Internalizing subscale of the youth self report, YSR externalizing T-scored Externalizing subscale of the

youth self report
? This number represents a percentage rather than mean score

revealed marginal effects of time (B = .03, p = .073) and
time squared (B < —.01, p = .069) on emotional reactivity
and significant variation across adolescents in both the
intercept and linear slope (p < .001). Child maltreatment
was marginally associated with linear changes in emotional
reactivity over time (B = .03, p = .053) but not with the
quadratic growth factor (= —.01, p = .13), or the
intercept (fp = 6.57, p = .155).

Habitual Cognitive Responses to Distress The linear
model including random effects of intercept and time
provided the best fit to the data for the brooding subscale.
Significant variation across adolescents was observed in the
intercept (p < .001) of brooding. We found no significant
effect of time (B = .01, p = .17) or significant change over
time (p = .21) in brooding. As such, we examined mal-
treatment only as a predictor of variation in the intercept of
brooding. Child maltreatment was associated with higher
levels of brooding (f = 11.13, p = .004).

Habitual Behavioral Responses to Distress The linear
model with random effects for the intercept and slope of
behavioral dysregulation fit the data best. The model
indicated significant variation in intercepts and slope
(p < .001), but no effect of time on behavioral dysregula-
tion (B < .01, p = .43). Because behavioral dysregulation
did not vary over time, we examined the association of
maltreatment only with the intercept. Child maltreatment
was marginally associated with the behavioral dysregula-
tion intercept (f = 6.47, p = .052).

Emotion Regulation and Psychopathology

We then examined whether difficulties in each domain of
emotion regulation predicted psychopathology. Because
emotion regulation variables were first assessed in grade 8,
only two assessments of psychopathology were conducted
after that time (in grade 9 and 12). As such, we utilized
linear regression instead of multi-level modeling to
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Table 4 Mediated effects by
emotion regulation on
internalizing and externalizing

Internalizing Externalizing

Mediated effect SE Mediated effect SE

psychopathology symptoms

Study 2 Youth report
Emotional reactivity 21 .53 23 .56
Habitual cognitive responses to distress —-.32 1.02 —.04 .93
Habitual behavioral responses to distress 1.82% 73 1.58%* .61
Parent report
Emotional reactivity 1.75%* 37 1.52%* .36
Habitual cognitive responses to distress 1.05 .88 .79 .67
Habitual behavioral responses to distress —.90 41 243 2.35

Mediated effect is unstandardized

*p <.05; ¥ p < .01

examine the associations of emotion regulation with
psychopathology.

First, we examined whether baseline levels of emotion
regulation (grade 8) predicted youth-reported internalizing
and externalizing symptoms in grade 9. Grade 9 internal-
izing psychopathology was significantly predicted by grade
8 emotional reactivity (f = .43, p <.001), brooding
(B = .32, p < .001) and dysregulated behavioral responses
to distress (B = .35, p < .001). Similarly emotional reac-
tivity (B = .41, p <.001), brooding (B = .26, p < .001)
and dysregulated behavioral responses to distress (f = .49,
p < .001) were significantly associated with grade 9 youth-
reported externalizing symptoms.

Next, we examined whether grade 8 emotion regulation
predicted youth-reported internalizing and externalizing
psychopathology in grade 12 controlling for grade 9
symptom levels (i.e., change in psychopathology symp-
toms). Both emotional reactivity and habitual behavioral
responses to distress at baseline were significantly associ-
ated with Grade 12 internalizing symptoms controlling for
grade 9 symptoms (f = .10-11, p = .024-.038), however
brooding was not related to changes in internalizing
symptoms over time (B = .06, p = .249). None of the
emotion regulation characteristics at baseline predicted
Grade 12 externalizing symptoms controlling for Grade 9
symptoms (f = —.06 to .01, p = .16-86).

Examining the relation of emotion regulation at Grade 8
and parent-reported internalizing and externalizing psy-
chopathology at Grade 9 produced a similar pattern of
results. Grade 9 parent-reported internalizing psy-
chopathology was predicted by Grade 8 emotional reac-
tivity (B = .25, p < .001), brooding (f = .12, p = .015)
and dysregulated behavioral responses to distress (f = .17,
p = .001). Similarly, Grade 8 emotional reactivity
(B = .24, p < .001), and dysregulated behavioral responses
to distress (B = .26, p < .001), but not brooding ( = .08,
p = .104), were significantly associated with Grade 9
externalizing symptoms.

@ Springer

In contrast, emotion regulation in Grade 8 did not sig-
nificantly predict changes in parent-reported internalizing
(B=.01-04, p = .427-929), or externalizing psy-
chopathology (B = —.04 to .02, p = .259-.681), from
grade 9 to grade 12.

Emotion Regulation as a Mechanism Linking Child
Maltreatment with Psychopathology

Table 4 presents the mediating role of children’s emotion
regulation on the relation between child maltreatment and
psychopathology symptoms. Overall we found significant
mediated effects for two of three emotion regulation
dimensions, emotional reactivity and behavioral responses
to distress, on both internalizing and externalizing symp-
toms. Specifically, the indirect effect of child maltreatment
on parent-reported internalizing and parent-reported
externalizing symptoms through emotional reactivity were
significant (p < .001), though not for youth-reported
internalizing and externalizing symptoms. We also found
significant indirect effects of dysregulated behavioral
responses to distress on both youth-reported internalizing
(p = .013) and externalizing symptoms (p = .009), but not
parent-reported symptoms of psychopathology. In contrast,
we did not find evidence of mediation for brooding on
symptoms of either youth-reported or parent-reported
psychopathology.

Given the high number of analyses, we applied a FDR
correction (Benjamini and Hochberg 1995) to all analyses
involving multiple dimensions of emotion regulation. All
significant associations survived this correction, however
the following shifted to trend-level significance: the asso-
ciations of child maltreatment and the intercept of dys-
regulated behavioral responses to distress (p = .078),
emotional reactivity and youth-reported internalizing
symptoms (p = .057), behavioral dysregulation and youth-
reported internalizing symptoms (p = .057), and the indi-
rect effects of dysregulated behavioral responses to distress
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on the association of child maltreatment and parent-re-
ported internalizing symptoms (p = .071).

Study 2: Discussion

In a longitudinal community sample of adolescents, expo-
sure to child maltreatment predicted greater average levels
of internalizing symptoms as well as increases in internal-
izing symptoms over 5 years. Contrary to our hypotheses,
child maltreatment exposure was not associated with
externalizing symptoms or changes in symptoms over time.
Exposure to child maltreatment was associated with higher
levels of emotional reactivity and greater growth in emo-
tional reactivity across adolescence. In contrast, levels of
habitual cognitive (i.e., brooding) and behavioral (i.e.,
impulsive behavior) responses to distress remained
stable over the follow-up period for most adolescents; child
maltreatment was associated with higher levels of mal-
adaptive cognitive and behavioral responses to distress.
Emotional reactivity and both measures of maladaptive
habitual responses to distress in eighth grade were associ-
ated with higher levels of internalizing and externalizing
symptoms at the 1-year follow up. Initial levels of emo-
tional reactivity and habitual maladaptive behavioral
responses to distress predicted increases over time in
internalizing but not externalizing symptoms. In contrast,
initial levels of brooding were not associated with changes
in psychopathology across high school. Heightened emo-
tional reactivity mediated the association of both parent-
reported internalizing and externalizing symptoms, and
habitual maladaptive behavioral responses to distress
mediated the association of child maltreatment with both
youth-reported internalizing and externalizing symptoms.

General Discussion

Accumulating evidence suggests that both child maltreat-
ment and disruptions in emotion regulation are associated
with a wide range of internalizing and externalizing prob-
lems (Fox et al. 2010; Green et al. 2010; McLaughlin et al.
2011, 2012; Michl et al. 2013; Nolen-Hoeksema et al.
2007, Silk et al. 2003). However, few studies have exam-
ined the role of emotion dysregulation as a transdiagnostic
mechanism linking child maltreatment exposure to
heightened risk for multiple forms of psychopathology. We
provide converging evidence from a cross-sectional sample
with a high concentration of youths exposed to severe
maltreatment and a longitudinal community-based study
indicating that child maltreatment is associated with mul-
tiple forms of emotion dysregulation, and that these dis-
ruptions in emotion regulation, in turn, are associated with
both internalizing and externalizing psychopathology

among adolescents. In both studies, child maltreatment was
associated with elevated emotional reactivity and greater
habitual use of maladaptive responses to distress, including
rumination and impulsive behaviors. Longitudinal analyses
revealed a nuanced pattern of associations such that mal-
treatment was associated not only with a higher overall
level of emotional reactivity and greater engagement in
maladaptive responses to distress, the latter of which was
stable across the adolescent period, but also with greater
growth in emotional reactivity across the follow-up period.
Maltreatment, emotional reactivity, and behavioral
responses to distress each predicted growth in internalizing
but not externalizing symptoms. In addition, emotional
reactivity and behavioral responses to distress significantly
mediated the relation between child maltreatment and
symptoms of both internalizing and externalizing psy-
chopathology. These findings highlight the critical role of
child maltreatment in shaping multiple component pro-
cesses involved in emotion regulation, including emotional
reactivity and maladaptive habitual responses to distress,
which in turn function as vulnerability factors for inter-
nalizing and externalizing psychopathology in adolescence.

Consistent with our hypotheses and prior studies on
child trauma (Lansford et al. 2002; McLaughlin et al.
2012), we found strong associations between physical,
sexual, and emotional abuse and both internalizing and
externalizing symptoms in the sample of youths for whom
maltreatment exposure was more prevalent. In the longi-
tudinal study, we were able to additionally examine how
child maltreatment predicted symptoms of psychopathol-
ogy over time. Maltreatment exposure was associated with
not only level of internalizing symptoms but increases in
youth-reported internalizing symptoms over time during a
period of heightened vulnerability for depression and
anxiety symptoms (Beesdo et al. 2009; Burke et al. 1990;
Costello et al. 2003; Hankin et al. 1998; Kandel and Davies
1982; Kessler et al. 2005). In contrast, maltreatment
exposure did not predict externalizing symptom levels or
changes over time in the longitudinal study. This finding
was surprising, as numerous prior studies have identified
child maltreatment as a risk factor for the development of
not only internalizing but also externalizing psy-
chopathology (Green et al. 2010; McLaughlin et al. 2012;
Molnar et al. 2001). This unexpected finding might be
explained by the use of only two dichotomous items of
abuse, which provide only a cursory assessment of mal-
treatment and did not allow us to examine different types of
maltreatment or abuse frequency and severity. This may
have diminished our ability to detect an association
between maltreatment and externalizing symptoms in this
sample given recent research indicating that adolescents
exposed to multiple forms of trauma had a greater likeli-
hood of engaging in externalizing and delinquent behavior
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than adolescents who had witnessed violence or were
exposed to only one form of trauma (Ford et al. 2010). It is
also possible that we were unable to detect an association
between child maltreatment and externalizing problems
because trajectories of externalizing behavior across
childhood and adolescence vary based on the timing of
maltreatment exposure (Keiley et al. 2001). These differing
trajectories may obscure growth patterns detectable by
multi-level modeling. Indeed, supplementary analyses
using linear regressions revealed an overall significant
association between child maltreatment and externalizing
problems in the longitudinal sample.

Across both studies, we found that child maltreatment
was associated with higher levels of self-reported emo-
tional reactivity. Greater emotional reactivity among mal-
treated adolescents likely reflects an adaptation to early
experiences of danger, resulting in lasting alterations in the
salience of emotional information and heightened
responding to potential threats. This finding is consistent
with prior studies which have observed associations
between child maltreatment and emotional reactivity using
physiological measures of the autonomic nervous system
and hypothalamic—pituitary—adrenal (HPA) axis among
youth (Cicchetti and Rogosch 2001; De Bellis et al. 1999;
Hart et al. 1996; Kaufman et al. 1997; McLaughlin et al.
2014b; Tyrka et al. 2009) and adults (Heim and Nemeroff
2001; Stein et al. 1997), as well as neuroimaging studies
indicating that child maltreatment is associated with
heightened amygdala response to both negative and posi-
tive emotional cues (McCrory et al. 2011, 2013). Height-
ened emotional arousal provides a signal that can enable
the child to identify and respond to the source of their
distress and may facilitate adaptive safety-seeking behav-
iors. If such a pattern promotes safety in situations
involving threat, it is likely to be strongly reinforced over
time. Our findings from the longitudinal study support this
hypothesis. Child maltreatment was not only associated
with higher levels of emotional reactivity but also increases
in reactivity across adolescence. Adolescence is a period
characterized by developmental increases in negative affect
and emotional lability (Larson et al. 2002), a tighter cou-
pling between environmental stressors and the emergence
of negative affect (Larson and Ham 1992), and heightened
physiological reactivity to social evaluation and academic
stressors (Gunnar et al. 2009; Silk et al. 2012; Stroud et al.
2009). Our finding that child maltreatment predicts greater
increases in emotional reactivity during adolescence sug-
gests an enduring effect of childhood trauma exposure on
the development of patterns of emotional responding to the
environment. Together, findings from both studies support
the idea that early experiences of threat in the environment
are associated with increases in emotional reactivity during
the adolescent period.
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Child maltreatment exposure was also associated with
maladaptive patterns of responding to distress in both
studies. Our finding that maltreated adolescents engaged in
higher levels of rumination is consistent with prior evi-
dence suggesting that child abuse influences reliance on
passive cognitive response styles rather than a more active
problem-solving response style focused on remedying the
cause of distress (Conway et al. 2004; Sarin and Nolen-
Hoeksema 2010; Watkins 2009). Maltreated children may
engage in low levels of active problem-solving because
they are more likely to attribute negative life events to
global, stable causes over which they have no control (Gibb
2002). Indeed, maltreatment experiences are typically
uncontrollable, which may engender this type of cognitive
style. Our results further suggest that maltreated youths are
also more likely to engage in rash behaviors, rather than
deliberate problem-solving strategies, to alleviate emo-
tional distress. This pattern may emerge because violence
perpetration by adults models problematic behavioral
responses to negative emotional arousal for youth (Bin-
genheimer 2005; Dodge et al. 1990; McCloskey and
Lichter 2003). The only form of child maltreatment that
was not related to dysregulated behavioral responses to
distress was sexual abuse, consistent with prior research
suggesting that sexual abuse has different associations with
adolescent problem behaviors than exposure to physical
abuse (Riggs et al. 1990). In the longitudinal study,
responses to distress—both brooding and behavioral dys-
regulation—were stable across the adolescent period. This
finding is consistent with prior work documenting that
engagement in maladaptive cognitive response styles,
including rumination, is a dimension of emotion regulation
that is a stable trait by 6th grade (Hankin 2008). Although
we are unaware of previous research examining patterns of
reliance on impulsive behavioral responses to distress
across development, our findings suggest that this type of
impulsive behavioral responding to distress is similarly
stable by adolescence. Taken together our results indicate
that maltreatment exposure is associated with elevations in
emotional reactivity, greater increases in reactivity across
the adolescent period, and overreliance on maladaptive
emotion regulation strategies, the latter of which emerged
as a stable trait during the adolescent period in our longi-
tudinal study.

Our finding that emotional reactivity, but not use of
maladaptive strategies, increased over time suggests that
these are indeed distinct dimensions of emotion regulation
that follow different developmental trajectories. However it
is likely that emotional reactivity and maladaptive regula-
tion transact over time and influence each other. Evidence
suggests that individuals are more likely to engage in rash
behaviors under heightened emotional states (e.g., Cyders
and Smith 2008). Given our findings that adolescents
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exposed to maltreatment are more likely to experience
greater emotional reactivity, it is possible that they will
engage in a higher frequency of rash behaviors. Con-
versely, practice of adaptive emotion regulation strategies
has been shown to diminish emotional reactivity (Watkins
et al. 2008). It will be important for future research to
disentangle not only how specific kinds of maltreatment
exposure influence the development of emotional reactivity
and maladaptive and adaptive regulation strategies but also
employ state behavioral tasks to examine how these pro-
cesses influence each other immediately and over time.
High levels of emotional reactivity and engagement in
maladaptive habitual responses to distress were associated
with adolescent psychopathology in both studies, although
associations with externalizing problems were observed
only in the cross-sectional study of adolescents with higher
levels of exposure to maltreatment. In the longitudinal
study, baseline levels of emotional reactivity and mal-
adaptive responses to distress were associated with symp-
toms of psychopathology concurrently and at a 1-year
follow up period. Continued growth in youth-reported
internalizing symptoms, but not externalizing symptoms,
across the additional 3-year follow up was predicted by
initial levels of emotional reactivity and habitual behav-
ioral responses to distress. This finding suggests that dis-
ruptions in emotion regulation are robust risk factors for
symptoms of anxiety and mood pathology during a
developmental period of elevated risk for these conditions
(Beesdo et al. 2009; Burke et al. 1990; Costello et al. 2003;
Hankin et al. 1998; Kandel and Davies 1982; Kessler et al.
2005), building on a growing body of work documenting
the role of emotion regulation deficits as a transdiagnostic
factor linked with multiple forms of internalizing problems
(Aldao et al. 2010; McLaughlin et al. 2011). Contrary to
expectations, however, brooding did not predict later
increases in internalizing symptoms. The early stabilization
of this facet of emotion regulation may explain its dimin-
ished influence on growth in psychopathology symptoms
across adolescence, although extensive prior research has
documented that rumination is associated with increases in
depressive symptoms over time in both adolescents and
adults (McLaughlin et al. 2011; Michl et al. 2013), as well
as the onset of major depression (Nolen-Hoeksema 2000).
Finally, the relations between internalizing symptoms and
both child maltreatment and components of emotion reg-
ulation were stronger for youth-reported as compared to
parent-reported symptoms. One explanation is simply that
two measures are more likely to be correlated when they
share a reporter. Alternatively, accumulating evidence
suggests that adolescents are more valid reporters of
internalizing problems than their parents (Achenbach et al.
1987; Cantwell et al. 1997). Future research is needed to
determine how these facets of emotion regulation are

associated with internalizing and externalizing psy-
chopathology across development, and whether the asso-
ciations vary across developmental stages.

Overall, our study suggests that in adolescence, disrup-
tions in two core components of emotion regulation,
emotional reactivity and habitual responses to distress,
represent plausible mechanisms linking child maltreatment
exposure and psychopathology. Indeed, longitudinal
mediation analyses document that both emotional reactiv-
ity and impulsive responding to distress are mechanisms
underlying the link between child maltreatment and both
internalizing and externalizing psychopathology. Findings
from these two studies provide new evidence for specific
treatment targets for adolescents exposed to maltreatment.
Our findings suggest that treatments—such as trauma-fo-
cused cognitive behavior therapy (TFCBT; Cohen et al.
2006)—that include techniques targeting heightened
physiological and emotional reactivity (e.g., relaxation
training), strategies to reduce rumination, brooding, (e.g.,
cognitive restructuring), and tools to reduce impulsive
behavioral responses to distress (e.g., parent management
training, emotion regulation skill training) are likely to be
most effective at reducing maltreatment-related psy-
chopathology. Extensive evidence supports this (Cohen
et al. 2004, 2011; Silverman et al. 2008). Prevention and
intervention efforts that utilize these strategies to remediate
disruptions in a variety of dimensions of emotion regula-
tion may be critical for this population of youths.

This study had many notable strengths, including
replication of primary findings across two distinct samples,
one including adolescents with exposure to severe mal-
treatment and a normative community-based sample fol-
lowed over a 6 year follow-up period. However, study
findings should be interpreted in light of several limita-
tions. First, since Study 1 was cross-sectional, we were
unable to establish temporal sequence or examine changes
in emotion regulation and psychopathology symptoms over
time. We also did not test a formal mediation model in
Study 1, given the bias associated with such analyses in
cross-sectional studies (Maxwell and Cole 2007). These
limitations were addressed in Study 2, where we were able
to use statistical mediation analyses to evaluate the direct
and indirect effects of these associations over time in a
multi-wave longitudinal study. Second, in both studies
adolescents provided retrospective reports of their exposure
to child maltreatment, introducing potential issues associ-
ated with biased recall and underreporting (Fergusson et al.
2000; Hardt and Rutter 2004; Harvey and Herman 1994).
Furthermore, assessing maltreatment at the 12th grade
follow up in Study 2 precludes us from establishing with
certainty that the maltreatment exposure occurred before
adolescents completed our measurements of emotion reg-
ulation and psychopathology at earlier time points,
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potentially hampering our mediational analyses. Third, in
Study 2 adolescents were given a cursory assessment of
child maltreatment exposure. This measurement limitation
was addressed in Study 1, where experiences of child
maltreatment were assessed with well-established mea-
sures. Fourth, although both studies measured emotional
reactivity and habitual responses to distress, the specific
measures were not identical across studies. In particular,
the Behavioral Dysregulation subscale of the DRI had
considerably poorer reliability than the BRI of the BRIEF.
This discrepancy in reliability may be attributed to a
tendency among children with behavioral problems to
underreport these symptoms (Cantwell et al. 1997). This
limitation was addressed in Study 1 as symptoms on the
BRI were contributed by caregivers rather than partici-
pants. Additionally, the measure used to assess emotional
reactivity in Study 1 included items about the persistence
of emotions that may also reflect emotion regulation
ability. Despite these limitations, our confidence in the
results is bolstered by the similar patterns of findings
across both samples. This convergence of results justifies
greater support for the role of disruptions in emotion
regulation as a transdiagnostic mechanism linking child
maltreatment to internalizing and externalizing symptoms
during adolescence.

Across multiple studies, we observed consistent asso-
ciations between child maltreatment exposure, heightened
emotional reactivity, and maladaptive responses to distress,
measured both cross-sectionally and longitudinally. These

@ Springer

patterns of emotion dysregulation, in turn, were associated
with higher levels of internalizing and externalizing psy-
chopathology, suggesting a transdiagnostic pathway link-
ing child maltreatment to psychopathology through
disruptions in emotion regulation. These findings suggest
the importance of targeting emotion regulation in inter-
ventions aimed at preventing the onset of mental health
problems in youths who have been maltreated.
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Table 5 Correlations of 3
childhood maltreatment,
emotion regulation, and 1. CTQ total
psychopathology Study 1
2. CTQ PA TTEE
3. CTQ SA 72 36%* -
4. CTQ EA Rk S59%* 37%*
5. BRIEF BRI 13 15 —.07 23%
6. ERS sensitivity 35%* 18* 23% 38 .19*
7. ERS arousal 39%* 22% 26%* A41%* .16* T
8. ERS persistence 31 21% 17 33%* .19* 13%* 16%*
9. ERS total 39%* 22% 25%* A1 .19* .94#5% .92
10. CRSQ rumination 34k .19% 26%% Ko 16%* STk S50%*
11. YSR internalizing 39%* 23% 22% A4 18* .61%* 54
12. YSR externalizing 39%* 24% 23% A3 22%% STF* A8*
13. CBCL internalizing .10 .05 .02 .14 S0%* 33 22%*
14. CBCL externalizing 21% 11 .02 31%* .64%* 29%* 28%*
8 9 10 11 12 13 14
1. CTQ total
2. CTQ PA
3. CTQ SA
4. CTQ EA
5. BRIEF BRI
6. ERS sensitivity
7. ERS arousal
8. ERS persistence -
9. ERS total 87%* -
10. CRSQ rumination ST S55%* -
11. YSR internalizing S0%* .61%* A49%* -
12. YSR externalizing A8 54 36%* 54 -
13. CBCL internalizing 24% 30%* 26%% 36%* 24 -
14. CBCL externalizing 28%* Kk 20% .16%* 45%* .62%%* -

CTQ Childhood Trauma Questionnaire, PA physical abuse, SA sexual abuse, EA emotional abuse, ERS
sensitivity Emotion Reactivity Scale sensitivity subscale, ERS arousal Emotion Reactivity Scale arousal/
intensity subscale, ERS persistence Emotion Reactivity Scale persistence subscale, ERS total score
Emotion Reactivity scale total score, CRSQ rumination Children’s Response Styles Questionnaire rumi-
nation subscale, YSR internalizing youth self report form of the Child Behavior Checklist internalizing
subscale, YSR externalizing Youth self report form of the Child Behavior Checklist externalizing subscale

* p < .05; ** p < .001
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Table 6 Correlations of maltreatment exposure, emotion regulation, and psychopathology Study 2

6 8 9 10 11
1. Maltreatment
2. RRS brooding grade 8 .07
3. RRS brooding grade 9 3%k 50%*
4. RRS brooding grade 12 A7k 34%% 0 38%*
5. DRI affective dysregulation grade 8 .03 4%k DGk DR
6. DRI affective dysregulation grade 9 2% 33k 43EE D0%E 56%F —
7. DRI affective dysregulation grade 12 A3 20%k 28%k  43%EF 39¥x 4Q%%
8. DRI behavioral dysregulation grade 8 .07 32%% 0 15%F  16%F 67FF 43¥%  30%F  —
9. DRI behavioral dysregulation grade 9 A1* 22%% 0 20%%  14%F 43k g1¥F 39kx STEE
10. DRI behavioral dysregulation grade 12 .04 14%* .06 9% 20%%  30%k 52%%F  30%*  47F*
11. YSR internalizing grade 7 .06 J32%k 4%k DO%E SRR 40%F  31FF 3%k 8%k 7R
12. YSR internalizing grade 9 .07 33%E 40k 31FE A44¥EF 55%F 40%F  35%F 40%k 20%F 50%*
13. YSR internalizing grade 12 JdOHE - 19%E 20%F  45%* 30%* 3%k 60k 28%Ek D8FER FTHEE A4]**
14. YSR externalizing grade 7 Jd6HE 24%%F 0 1% 18%F 4%k 37wk DREE AQkEk ASEk DTHRE 54
15. YSR externalizing grade 9 20 26%F 0 27FF 21FF Al¥ER 4Q%k 3Rk AQkEk Q%% FTHE 35
16. YSR externalizing grade 12 7R ISFE Q4% 0%k D3Rk QK AQE 3Rk g4k Se%F DD
17. CBCL internalizing grade 7 .07 .06 .01 4% 23%x 13% 23%%  18% 4w 2%k 30k
18. CBCL internalizing grade 9 .10* 2% .09 AS5¥E 24%% 0 4%k p5¥E Q7R ]9¥x (5% 30
19. CBCL internalizing grade 12 .08 .10 .08 9%k 16%E 24%%  33%F 10* 9%k 20%%F 23
20. CBCL externalizing grade 7 6% 13%F 01 .07 JO%E15®E 19%F 26%*  23%F 4%k ]6*F
21. CBCL externalizing grade 9 5% .08 .01 .07 245k D%k D5¥E QTR 3wx 5kE TR
22. CBCL externalizing grade 12 2% .08 .07 3%k 12% A9%E 28%E 14% 20k 20%%F  10*
12 13 14 15 16 17 18 19 20 21 22
1. Maltreatment
2. RRS brooding grade 8
3. RRS brooding grade 9
4. RRS brooding grade 12
5. DRI affective dysregulation grade 8
6. DRI affective dysregulation grade 9
7. DRI affective dysregulation grade 12
8. DRI behavioral dysregulation grade 8
9. DRI behavioral dysregulation grade 9
10. DRI behavioral dysregulation grade 12
11. YSR internalizing grade 7
12. YSR internalizing grade 9 -
13. YSR internalizing grade 12 S4xx - —
14. YSR externalizing grade 7 36%*F  30%*F —
15. YSR externalizing grade 9 53k 29%F - 66%F  —
16. YSR externalizing grade 12 28%F  AREE 40%E 65%F
17. CBCL internalizing grade 7 B N I U UL | -
18. CBCL internalizing grade 9 SBlFx 20%k  ppFk 3wk 16¥F 66%F -
19. CBCL internalizing grade 12 22%% 0 36%8  20%*  19%*  ]OkF  S@Fk  G2¥F
20. CBCL externalizing grade 7 AS®E QTR 30%F FTHE L 3Rwx SBFE 45%F 44%F
@ Springer
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Table 6 continued

12 13 14 15 16 17 18 19 20 21 22
21. CBCL externalizing grade 9 deFE Qo ZTEk g4k 30%E 47w SOk g4k TRk
22. CBCL externalizing grade 12 .09 J9FE 3%k 4D%k 50k 33¥E - 42%x STk 3%k TRE

Maltreatment childhood maltreatment exposure; RRS brooding brooding subscale of the Ruminative Responses scale, DRI affective dysregu-
lation Affective Dysregulation subscale of the dysregulation inventory (DRI), DRI behavioral dysregulation Behavioral Dysregulation subscale
of the DRI, YSR internalizing T-scored Internalizing subscale of the youth self report, YSR externalizing T-scored Externalizing subscale of the
youth self report, CBCL internalizing T-scored internalizing subscale of the child behavior checklist, CBCL externalizing T-scored Externalizing

subscale of the child behavior checklist
* p <.05; ** p <.001

Table 7 Measures at each time point in Study 2

Measure

7th grade 8th grade 9th grade 12th grade

Demographics

Child maltreatment

Dysregulation inventory (DRI): Affective and Behavioral Dysregulation

Ruminative Responses scale (RRS)
Child behavior checklist (CBCL)
Youth self report (YSR)

S

subscales S

g
» T »n »n
»v T v v vy

P parent-report, S adolescent self-report
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