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Abstract
Objective—Children who are prenatally exposed to drugs may be at risk for emotion
dysregulation, including childhood anxiety/depression and aggression, potentially increasing their
risk for peer victimization. The objectives were to investigate how prenatal drug exposure relates
to adolescent peer victimization and the mediating effects of childhood anxiety/depression and
aggression.

Methods—76 prenatally drug exposed (PDE) and 38 non-exposed (NE) adolescent-caregiver
dyads followed since birth and middle childhood, respectively, participated in an evaluation
during adolescence. In middle childhood, caregivers reported on their child’s anxiety/depression
and aggression, and children reported on violence exposure. In adolescence, caregivers and
adolescents responded to a parallel single-item measure of peer victimization. Analyses were
conducted using multivariate linear and logistic regression models, adjusting for covariates,
including violence exposure.

Results—One third (33.3%, n=35) of the sample endorsed peer victimization: 40.8% PDE and
17.6% NE, p=.01. In middle childhood, PDE youth had more aggressive behaviors (11.92 vs. 7.45,
p<.01) and anxiety/depression symptoms (3.43 vs. 1.76, p<.01) than NE youth. Anxious/depressed
behavior during childhood mediated the association between prenatal drug exposure and
adolescent peer victimization. Aggression was not a significant mediator.

Conclusions—The consequences of prenatal drug exposure extend into adolescence. Prenatal
drug exposure may interfere with emotion regulation, resulting in anxious/depressed behavior
during childhood, and significantly increasing the risk for peer victimization during adolescence,
even in the presence of violence exposure. Strategies to reduce anxious/depressed behavior among
children with a history of prenatal drug exposure may reduce adolescent peer victimization.
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Urban, low income, prenatally drug exposed (PDE; cocaine/heroin), African American
adolescents are at risk for multiple problems in behavior, attention, language, and cognition.
Less is known about their social functioning, including peer victimization.1 From a
behavioral perspective, both aggression/externalizing problems and depression/internalizing
problems have been described through middle childhood.1–3 The limited research that
extends to adolescence identifies a risk for aggression/externalizing behaviors 4, 5 and
suggestions of an elevated risk for depression/internalizing behaviors.4, 5

Evidence from preclinical and human studies suggest that prenatal drug exposure may
disrupt the neural basis of emotion regulation,6 potentially increasing the risk for multiple
behavior problems and poor social functioning, including peer victimization. Disruptions in
the neural pathways regulating arousal states and emotion regulation diminish the capacity
for managing attentional states and executive functioning.6 As a result, information
processing and learning are disrupted, interfering with socialization.6 Specifically, emotion
regulation represents the capacity to respond flexibly and strategically in emotionally
arousing situations, such as conflict.7 Childhood aggression and other externalizing
problems have been linked to emotion dysregulation in children’s capability to regulate
negative affect in interpersonal interactions.7 Children who rely on aggressive or rigid
responses can be irritating to peers, particularly when they interrupt conversations,
demonstrate impatience, and take turns inappropriately.8 These irritating behaviors may
elicit bullying and peer victimization from peers. Thus, the aggression described among
PDE children may increase their vulnerability to peer victimization.

Emotion dysregulation may also be reflected in anxiety/depression, as children avoid social
interaction or exhibit awkward behavior. Children characterized as anxious or depressed are
also at increased risk for peer victimization.9, 10 Since PDE increases the risk for both
aggression and/or anxiety/depression,2, 3, 11 it is plausible that social interactive behaviors
characteristic of emotion dysregulation increase PDE children’s risk for peer victimization.

Behavior problems may also reflect environmental exposures related to a drug-using
lifestyle, including violence exposure.12, 13 Not only is violence exposure relatively
common among youth with PDE, but it has been linked to multiple problem behaviors in
adolescence.14

The goals of this paper are to examine the association between PDE and adolescent peer
victimization and to investigate whether emotional dysregulation, characterized as
aggression and/or anxiety/depression mediates that association with peer victimization,
adjusting for covariates, including violence exposure. The examination was conducted using
longitudinal data from a sample of PDE adolescents and caregivers and a non-exposed (NE)
comparison group. We tested two hypotheses. First, we hypothesized that PDE adolescents
experience more peer victimization than NE adolescents. Second, we hypothesized that
emotional dysregulation, secondary to PDE and characterized as either aggression or
anxious/depressed behaviors, mediates the relation with peer victimization.

METHODS
Design and Participants

This study used existing data from a randomized, controlled trial of a home-based
intervention for substance abusing women and their infants beginning at delivery and
tracking through middle childhood.15 Participants were recruited from an urban University
Hospital and were predominantly African-American (99%). Eligibility included gestational
age ≥ 32 weeks, birth weight ≥ 1,750g, no admission to the neonatal intensive care unit, and
positive (cocaine and/or heroin) maternal and/or infant urine toxicology at delivery and/or
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maternal self-report of cocaine and/or heroin use during pregnancy. The study was
conducted during a time when toxicology screens were conducted routinely. The study was
approved by the University’s Institutional Review Board. Seventy-two percent of mothers
(n=265) agreed to participate.16 Families were randomized to either an intervention or
control group. Intervention families received developmentally-oriented home visits for 1
year. Control families received monthly tracking visits for 1 year. All families were assessed
at 6-month intervals through middle childhood by research assistants who were unaware of
intervention status.16

A comparison group of 70 participants from a NE cohort was recruited from a primary care
clinic serving the University Hospital when the PDE participants in the original study were 5
years old. Medical records were reviewed to identify children delivered at the University
Hospital at the same time as children from the PDE group who had negative toxicology
screens and no evidence of substance use; 58% of mothers agreed to participate.17

Participants in the NE group resided in the same community as participants in the PDE
group and were matched for socioeconomic status (i.e., maternal education), maternal age at
first pregnancy, and child age, gender, and race.

During middle childhood (approximately age 7), 201 (PDE n=138, NE n=63) child-
caregiver pairs were assessed. During the adolescent assessment (approximately age 14),
57% of the child-caregiver pairs in middle childhood sample was available (55% PDE, n=76
and 60% NE, n=38). Families lost to follow up did not differ from retained families on birth
weight, maternal education, maternal age at first pregnancy, maternal age at the target
child’s birth, neonatal abstinence scores, child gender, or receipt of public assistance. In the
intervening years, there was a gap in funding, many families were reassigned to health care
providers away from the University Hospital through changes in Medicaid Managed Care,
and there was significant housing relocation/demolition in the study area.

Measures
Demographics—Child birth date, gender, and race were obtained from medical charts at
the time of recruitment. Because caregiver changes are common among substance using
women18, at each visit, the mother’s status as the primary caregiver was evaluated. As an
indicator of the stability of the caregiving context during adolescence, we included the
caregiver’s marital status during adolescence as a covariate.

Alcohol and Tobacco Exposure—For the PDE group, alcohol exposure was
determined through a positive mother and/or baby urine sample and/or maternal self-report
at delivery. Tobacco exposure was determined through maternal self-report at delivery. In
the NE group, alcohol and tobacco exposure were determined thorough retrospective self-
report at recruitment in middle childhood. If youth were determined to have been exposed to
either alcohol or tobacco, they were categorized as alcohol/tobacco exposed.

Adolescent Peer Victimization—The Strengths and Difficulties Questionnaire (SDQ)
was administered to caregivers and adolescents separately. The SDQ is a brief behavioral
screening questionnaire that asks about 25 positive and negative attributes.19 Previously
published investigations report that scores on the SDQ subscales (caregiver report) are
correlated with scores on the Child Behavior Checklist subscales (r=0.59–0.87), indicating
high validity.20 A score for peer victimization was created using a parallel item for
adolescents (“Other children or young people pick on me or bully me”) and caregivers (“Is
picked on or bullied by other youth”). Items were originally scored 0=Not True,
1=Somewhat True, 2=Certainly True for each respondent. For the present analyses, scores
for Somewhat True and Certainly True were collapsed, resulting in dichotomous scores of
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Not True (0) and True (1). Adolescent and caregiver reports were combined; if either
respondent endorsed peer victimization, the indicator was scored affirmatively.

Middle Childhood Aggressive Behaviors and Anxiety/Depression—The Child
Behavior Checklist (CBCL)21 is a 120-item questionnaire used to assess children’s
behavioral and emotional problems that was administered to caregivers in middle childhood.
Each item is rated by caregivers on a 3-point scale, from Not True (0) to Sometimes True (1)
to Often True (2). The behaviors are summed to form several subscales with higher scores
indicating worse behavior. In the current study, we used two scales, aggressive behavior and
anxious/depressed. In the standardization sample, both the aggressive behavior and anxious/
depressed scales demonstrated high internal consistency among boys (Cronbach’s
alpha=0.92) and girls (Cronbach’s alpha=0.86–0.88).21 The current sample demonstrated
excellent internal consistency for the aggressive behavior scale (Cronbach’s alpha=0.91) and
acceptable internal consistency for the anxious/depressed scale (Cronbach’s alpha=0.67).

Violence Exposure—The Things I’ve Seen and Heard-Child Scale (TISHC) measures
violence a child witnesses in the home and neighborhood.22, 23 Youth completed the paper
and pencil questionnaire at the middle childhood assessment. The child is asked about
witnessed violence (e.g., seeing someone stabbed) and implied violence (e.g., heard
gunshots) occurring in both the home and the community. Each question includes five
response choices: 0, 1, 2, 3, or many times over the course of the child’s life. Higher scores
indicate more violence exposure. This measure demonstrates adequate internal consistency
in other samples (Cronbach’s alpha=0.74–0.76)22, 23 and in the current sample (Cronbach’s
alpha=0.81).

Data Analysis
Covariates were selected based on theoretical importance and bivariate correlations with
peer victimization (see Table 1). Analyses adjusted for the following covariates: prenatal
alcohol and tobacco exposure, middle childhood violence exposure, caregiver changes
between middle childhood and adolescent assessment, and adolescent age, gender, and
caregiver marital status.

Agreements between adolescent and caregiver reports of peer victimization were examined
using descriptive statistics and chi-square analyses. Hypothesis 1, the association between
PDE and peer victimization, was tested by regressing peer victimization on PDE using
logistic regression, adjusting for covariates. Hypothesis 2, the mediating effects of
aggressive behaviors and anxiety/depression, were tested using Baron and Kenny’s24 criteria
and significance tests of the indirect effect.25, 26 Mediation was considered to occur if (a)
PDE predicted peer victimization, (b) PDE predicted the mediator (anxiety/depression or
aggression), and (c) the effect of PDE on peer victimization was attenuated by the mediator.
Given the categorical outcome and continuous mediators, both logistic and linear
regressions were used in mediation models. Logistic regression was used to investigate the
associations in (a) and (c), while linear regression was used to investigate the associations in
(b). Coefficients from the regressions were standardized27, 28 to allow for significance tests
of the indirect effects.25, 26

RESULTS
Sample Description

One hundred and fourteen adolescent-caregiver dyads participated in the adolescent
assessment (Table 2). The sample was evenly divided by gender (49% male), and was
predominantly African-American (99%). Overall, adolescents were a mean age of 14.05
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years (SD=1.13, Range=11.93–16.20), and in middle childhood the mean age was 7.03 years
(SD=.06, Range=6.93–7.31). There were no age differences in childhood; in adolescence the
PDE group was significantly older than the NE group (14.26 vs. 13.67 years, p=.01). All of
the NE group and 75% of the PDE group had the same caregiver at both the middle
childhood and early adolescent evaluations. At the middle childhood and adolescent
evaluations, 1% of PDE caregivers and none of the NE caregivers reported illegal substance
use over the past 30 days; neither predicted adolescent peer victimization. Caregiver drug
use was not included in further analyses.

Across the sample in middle childhood, all children reported exposure to at least one act of
violence, and 77% of children reported that they had been exposed to violence at least 10
times. Of children who reported violence exposure, 74% heard gun shots, 89% saw an
arrest, 62% witnessed drug deals, 79% saw a beating, 40% saw a stabbing, 46% saw a
shooting, 19% saw a dead body, and 13% saw a shooting or stabbing in their own home.
PDE status did not differ by the violence exposure score (t(99)=.14, p>.10) or the individual
acts of violence.

In middle childhood, caregivers of PDE youth reported higher scores on the CBCL,
indicating more aggressive behaviors (11.92 vs. 7.45, p<.01) and anxiety/depression
symptoms (3.43 vs. 1.76, p<.01) than NE youth (Table 2). In adolescence, fewer adolescents
(12%, n=14) than caregivers (27%, n=28) reported peer victimization (χ2(N=104) = 5.47,
p<.02). Adolescent and caregiver reports of peer victimization were statistically significantly
correlated using Spearman’s rank order correlation (r=0.23, p<.02). After combining data
from multiple respondents, 33.3% (n=35) endorsed peer victimization.

Covariates
Peer victimization was significantly correlated with violence exposure, anxiety/depression,
and PDE status, but not with gender, adolescent age, caregiver changes or marital status
(Table 1). In middle childhood, violence exposure was marginally correlated with anxiety/
depression (r=.18, p=.08).

Peer victimization
Hypothesis 1 was tested using adjusted logistic regression. To test the first hypothesis, we
found that youth with a history of PDE were twice as likely to experience peer victimization
compared to NE youth (OR=2.01; 95% CI: 1.03, 3.95, p=.04; see Table 3), adjusting for
covariates. Exposure to violence was the only covariate statistically significantly associated
with peer victimization (see Table 3). The significant association between PDE and peer
victimization is step (a) in the mediation models tested in the second hypothesis.

Aggressive Behaviors
To test the second hypothesis, we found that PDE did not predict aggression in middle
childhood (b=0.78, p>.40). Therefore, the conditions for mediation were not met and the
subsequent steps of mediation testing were not conducted. Violence exposure was
significantly associated with peer victimization in the multivariate model (b=.05, p<.05).

Anxiety/depression
We examined whether anxiety/depression in middle childhood mediated the association
between PDE and peer victimization, adjusting for covariates. Using linear regression, step
(b) conditions were met with PDE significantly predicting anxiety/depression (b=0.85, p=.
04). Using logistic regression, Step (c) conditions of mediation were met because when
anxiety/depression was included in the model to predict peer victimization, the association
with PDE was attenuated (b=0.60, p=.09; Table 3; Figure 1). After standardizing the
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coefficients between linear and logistic regressions,25 the test of the indirect effect was
statistically significant (z′=1.35, p<.05). Violence exposure was the only other covariate
significantly associated with peer victimization in the multivariate model (see Table 3).

DISCUSSION
These findings illustrate that the consequences of PDE extend through childhood and into
adolescence. Not only are adolescents with a history of PDE at increased likelihood of
experiencing peer victimization (40.8% vs. 17.6%), but the association between PDE and
adolescent peer victimization is explained by childhood anxiety/depression.

During middle childhood, caregivers reported higher rates of childhood anxiety/depression
among the PDE group, compared to the NE group, consistent with findings reported by
other investigators.2, 5 Anxiety/depression symptoms often correlate with peer victimization,
making it difficult to determine causality. However, by testing how middle childhood
anxiety/depression relates to later adolescent peer victimization, we ascertained temporality.
Symptoms of anxiety/depression represent an inability to effectively regulate emotions. The
behavioral manifestations of anxiety/depression, which often include social avoidance or
awkwardness, appear to increase youths’ vulnerability to peer victimization.9, 10 These
findings suggest that childhood emotion dysregulation in the form of anxiety/depression,
together with the resulting behaviors that interfere with interpersonal relations, are important
mechanisms in linking PDE exposure with adolescent peer victimization.

The finding that aggressive behavior in middle childhood did not mediate the association
between PDE and peer victimization was unexpected. Previous research suggests that PDE
predicts aggression and other symptoms of emotion dysregulation1, 6, possibly related to the
effects of PDE on neural substrates.6 In bivariate relations, PDE youth had significantly
higher rates of aggressive behaviors than NE adolescents. However, in a multivariate,
covariate-adjusted model, PDE did not predict childhood aggressive behaviors, suggesting
that once environmental factors are considered, PDE does not play a direct role in childhood
aggression. There are several additional possible explanations for the absence of a PDE-
aggressive behavior relationship. One possibility is that aggressive children may misidentify
or underreport their own victimization because emotion dysregulation may cause youth to
have difficulty interpreting threats from peers as victimization. Alternatively, children who
exhibit aggressive behavior may be more likely to perpetrate victimizing behavior than to be
the recipient of victimization. Additionally, violence exposure was a significant predictor of
peer victimization, and this might be an explanatory variable. Violence exposure might be
explored further in subsequent research. Finally, caregivers of aggressive children may
report aggression, rather than peer victimization, because aggression is more easily
recognizable and typically of more immediate concern than peer victimization, which may
be covert.

PDE was not associated with violence exposure, but violence exposure was common among
the youth in this sample, ranging in severity from hearing adults in the house yell at each
other to seeing someone shot. Youth were reared in similar neighborhoods, and it is likely
that, regardless of PDE status, they witnessed similar acts of violence within their
neighborhoods and schools. Findings from the National Survey of Children’s Exposure to
Violence indicate that violence exposure is relatively common in middle childhood, with
16% of 6 to 9 year olds witnessing family assault and 14% witnessing assault in the
community.29 Rates of violence exposure are even higher among urban, low-income
children; for example, in one sample of African American youth ages 7 to 9 living in public
housing, 28% had witnessed a shooting and 26% had witnessed a stabbing.30 In this sample,
violence exposure during middle childhood was a significant predictor of adolescent peer
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victimization in both models. This finding is consistent with findings reported by
others.13, 31–33 Trauma associated with violence exposure may disrupt the development of
emotion regulation and condition youth to be victimized. Previous research indicates that the
stress, anxiety, and fear generated by violence exposure interferes with the development of
trust, sense of safety, regulations of emotions, explorations of the environment, and the
ability to form social relationships.32, 33 Our findings illustrate that even in the presence of
substantial violence exposure, PDE exposure increases the risk of peer victimization during
adolescence, mediated through anxiety/depression during childhood. Future research might
further explore the role of violence exposure and how it relates to aggression, anxiety/
depression, and peer victimization because it is possible that violence exposure moderates
the association between PDE and aggression, anxiety/depression and peer victimization.

Limitations to the current study should be considered when interpreting the findings. First,
although peer victimization was measured with a single item, responses were gathered from
both caregivers and adolescents. Further qualitative and quantitative research on peer
victimization utilizing more comprehensive assessments is warranted. These findings are
significant because there is currently very little research examining the social development
of PDE adolescents, but the findings should be treated as preliminary until replicated.
Second, PDE and peer victimization were associated, and there may be a change in
underlying neural strata that causes symptoms of emotion dysregulation (i.e., anxiety/
depression) to emerge and interfere with social functioning.6 This study demonstrates the
need to conceptualize emotion dysregulation as a potential mechanism linking PDE with
childhood and possibly adolescent behavioral problems. Alternatively, the association
between PDE and peer victimization might be explained through unmeasured family and
environmental conditions associated with a drug-using lifestyle (i.e., violence exposure or
caregiver continued drug use). Third, the relationship between peer victimization and
bullying needs to be explored further. Many victimized children engage in bullying,
suggesting that peer victimization and bullying are inter-related.34 Bullying was not
measured in this study, but should be examined in future research to examine how emotion
dysregulation and environmental conditions relate to the victimization/bullying process in
PDE youth. Fourth, the samples were recruited at differing times; the PDE sample
responded to questions about their children’s prenatal tobacco exposure shortly after
delivery and the NE sample had to recall their child’s prenatal tobacco exposure over several
years, raising concerns about recall bias. Finally, the small sample size and high attrition
suggest that the study should be replicated in a larger sample of youth varying in PDE. The
homogeneity of the high risk sample limits generalization to other populations. The findings
linking violence exposure during middle childhood with peer victimization during
adolescence were present, regardless of PDE status, underscoring concerns about the effects
of urban violence on children’s development.29

Additionally, there are several strengths to consider. This study relied on theory (i.e.,
emotion regulation) to formulate hypotheses. The longitudinal study design, including well
characterized samples of PDE and NE groups, based on toxicology screens, maternal report,
and medical record review, enabled us to examine both the effects of prenatal drug exposure
on distal factors in adolescence, and also the intervening role of middle childhood behavior,
while adjusting for environmental factors. This design allows for understanding the impact
of multiple factors throughout children’s development. The use of multiple informants
(caregivers and youth) enabled the construction of strong models that are not biased by
single perceptions of the behavior and environment. Finally, the inclusion of violence
exposure allowed for the examination of an important contextual factor that many urban
children, regardless of PDE status, experience.
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Clinical Implications

There are important clinical implications of this study. Strategies to prevent anxiety and
depressive symptoms among PDE children may enable them to develop more adaptive
emotion regulation and protect them from peer victimization during adolescence. For
children identified with existing anxiety and depressive symptoms, therapy would allow
them to identify ways to self-regulate, identify their negative feelings, and adopt adaptive
coping strategies may prevent peer victimization.35, 36 Interventions that include the peer
context and the larger environment31, 37 and specific training in how to understand and
interpret social cues38 may be particularly effective in protecting youth from peer
victimization. By learning appropriate emotion regulation strategies regarding feelings of
anxiety or depression, youth may be able to avoid negative interactions with peers and
thus, avoid subsequent peer victimization.
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Figure 1. Middle Childhood Anxiety/Depression Mediates the Association Between Prenatal
Drug Exposure and Adolescent Peer Victimization
Note. All analyses control for prenatal alcohol and tobacco exposure, adolescent age,
adolescent gender, caregiver marital status, caregiver changes, and exposure to
neighborhood violence in middle childhood.
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