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Abstract
Background—Previous studies linking violence exposure to adverse child behavior have
typically relied on parental report of child symptoms without accounting for the informant's
mental well-being, despite evidence that parental-mental health can influence children's mental
health and the parent's report of distress symptoms.

Purpose—We assess the influence of maternal depression on the violence exposure and child
distress association in a subset of the Maternal Infant Smoking Study of East Boston, a
prospective birth cohort.

Methods—Mothers reported on their children's violence exposure using the Survey of Children's
Exposure to Community Violence (ETV) and completed the Checklist of Child Distress
Symptoms (CCDS). The children also completed the ETV survey and the self-report version of the
CCDS. Linear regression was used to assess the influence of violence exposure on distress
symptoms adjusting for potential confounders, first using parent's report of exposure and outcome
and a second time using the child's self-report. The mediating effect of maternal depression on the
violence and distress association was also tested.

Results—Among the 162 children ages 7 to 11, 51% were boys and 43% self-identified as
Hispanic. When using child self-report, increased violence exposure was significantly associated
with a broader range of distress symptoms (numbness, arousal, intrusion, avoidance subscales)
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compared to parent reported findings, which were only significantly related to the intrusion and
avoidance subscales. Moreover, a significant mediation effect of maternal depression on the
violence and distress association was noted only when mother's report of exposure and outcome
was used.

Conclusion—Considering both parent and child self-report of violence is necessary to obtain a
complete picture of violence exposure because parents and children may be offering different,
although equally valid information. The influence of maternal depressive symptoms on
preadolescent's distress symptoms may be attributed to reporting bias as opposed to more direct
effects; thus, the parent's psychological functioning should be taken into consideration when
relying on parental report of the child's psychological functioning.

Keywords
Child distress; Violence; Maternal depression

Introduction
The United Nation's report on violence against children reports that each year,
approximately 275 million children worldwide witness domestic violence [1]. Violence
exposure among children is a leading pediatric public health problem, and in the United
States, this is particularly true for children living in lower-income urban communities [2].
The prevalence of experiencing and witnessing serious and lethal violence among inner-city
youth is disturbingly high [3]. Most urban youth have witnessed violent events, and among
older children, a third or more report being a direct victim of violence [4–8]. A 2008
national survey of 4,549 children conducted by the Office of Juvenile Justice reports that
more than one quarter of children surveyed (25.3%) had witnessed violence in their homes,
schools, and communities during the past year; and more than one third (37.8%) had
witnessed violence against another person during their lifetimes [9].

These high exposure rates are concerning in part because exposure to violence is a major
cause of childhood morbidity in urban U.S. communities [10]. Research on children
experiencing violence suggests that a number of the domains of cognitive, social, and
emotional function are adversely affected by exposure to such stressors. Children who are
victims of violent acts or who witness violence have been found to have more externalizing
and internalizing behavior problems, have depressive symptoms, have more aggression
problems, and show signs of posttraumatic stress disorder [11–15]. Chronic psychosocial
stressors, including violence, may also result in physiologic alterations that have even
broader health effects [10,16].

Studies to date, particularly those examining preschool and early school-aged children, have
largely relied on proxy report (i.e., parent or guardian) to assess child violence exposure as
well as the behavioral or psychological outcomes of interest. Notably, the concordance
between parent–child reporting of violence exposure has been shown to be moderate, with
parents consistently under-reporting [2,17]. This discordance increases as children age and
are no longer under direct parental supervision, particularly in the preadolescent and
adolescent years [18]. Furthermore, differences in reporting appear to be moderated by
context, for example, children tend to report events that occur at school, whereas parents
more often report events that occur at home. Therefore, using only one informant, either
parent or child, to assess child trauma exposure may lead to an underestimation of the level
of trauma experienced by the child.

Further threatening the validity of studies that rely solely on parent report of child trauma
exposure and related symptoms is the fact that parental mental health appears to influence
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parental report of their children's behavioral and psychological difficulties [19–21].
However, although caretaker mental health can lead to reporting errors in this context, it has
also been demonstrated to be a strong contributor to both behavioral and developmental
problems in children [22]. Children of depressed mothers have been shown to develop more
social and emotional problems during childhood, including higher internalizing and
externalizing problems [23]. Caretaker's psychological functioning may be important for
children's adjustment following violence exposure, as children may seek social
understanding and emotional safety from their primary caretaker [24].In addition,
psychological comorbidities may influence a caretaker's response to their child's needs and
other parenting skills [25]. Moreover, mothers of children living in communities with
increased violence exposure may also experience psychological morbidity related to this
shared exposure [26]. It is thus unclear to what extent maternal mental health contributes to
their children's mental health in this context or whether it is more related to reporting bias.

The goal of the current study was to examine the influence of maternal depressive symptoms
on the association between violence exposure and childhood psychological functioning in
preadolescents participating in an urban population-based study. We separately examined
the effect of (1) parent report and child self-report of the child's violence exposure on child
psychological functioning, (2) maternal depressive symptoms on child psychological
functioning, and (3) maternal depressive symptoms on child's violence exposure. We
hypothesized that if maternal depressive symptoms were contributing more directly to the
child's psychological functioning, we would expect to see the effects of maternal depression
regardless of the respondent; alternatively, if reporting bias were exerting an influence, the
effect may be more pronounced when mothers reported on the child's exposure and outcome
measures.

Participants and Methods
This study is nested within a larger community-based cohort of mothers and their children
aimed at examining the influence of prenatal tobacco smoke exposure on respiratory
outcomes. The original sample has been described in detail previously [27]. In brief, women
receiving prenatal care at an urban community health center in Boston, MA, were enrolled
in the longitudinal study between March 1986 and October 1992 prior to the 20th week of
gestation. To be eligible for the study, women needed to meet the following eligibility
criteria: (1) speak either English or Spanish; (2) at least 18 years of age at the time of
delivery; and (3) planned to have their child's pediatric follow-up care at the clinic. One
thousand women were deemed eligible and consented to study enrollment; 848 continued
participation and delivered a live-born infant. In November1996, new study initiatives were
implemented, including the assessment of violence exposure and neurobehavioral outcomes,
at which time approximately 500 women continued active follow-up in the parent study.
Among these 500 women, 412 completed an assessment of their children's violence
exposure and resultant mental health symptoms. Those who did not participate in the
violence assessment differed significantly from those who responded based on race/ethnicity
and smoking status (Hispanics, 45% nonresponders vs. 52% responders; current smokers,
42% nonresponders vs. 28% responders). In addition, children who were 8 years or older at
the time of the assessment and therefore capable of completing parallel self-report measures
were asked to complete self-report measures of violence exposure and psychological
symptoms. Given athe goals of the current study, only mother–child dyads with both
maternal and child reports and with complete covariate data are included in the current
analyses (N=162). The study protocol was approved by the human studies committees at the
participating hospitals, the Brigham & Women's Hospital and the Beth Israel Deaconess
Medical Center. Participating mothers gave voluntary written consent for their own and their
child's study participation; children also gave written assent.
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Violence Exposure Assessment
Violence exposure was ascertained using a modified version of the Survey of Children's
Exposure to Community Violence (ETV) [28], a multi-item questionnaire structured to gather
data on exposure to violence. Acceptable internal consistency, test–retest reliability, and
validity have been described for this scale [2,29]. The measure includes items about
experiences of direct victimization and witnessing violence as well as factors known to
influence the impact of violence (e.g., familiarity with the perpetrator or victim, frequency
of event/s, and whether the events occurred at home). The survey measured lifetime
exposure to five specific violence events, including hearing gunshots; witnessing and/or
experiencing shoving, hitting, or punching; knife attacks; shootings; and witnessing verbal
abuse of their primary caretaker. Mothers were asked to report on their child's lifetime
exposure to violence, and children were asked to report on their own violence exposure
using the self-report version of the same survey. Children were specifically instructed not to
report on any violence seen on television. Because of the low report of victimization (n=7),
we only consider witnessed events along with contextual information regarding the event
(familiarity with the perpetrator or victim, frequency of event/s, and whether the events
occurred at home).

Child Psychological Functioning
Child distress symptoms were assessed with the Checklist of Children's Distress Symptoms
(CCDS) [28,30]. The CCDS was developed to assess traumatic distress symptoms related to
experiencing community violence in their neighborhoods [28]. The 28-item scale assesses
children's traumatic stress symptoms in the past 6 months, including difficulty with
attention, sleep, intrusive thoughts, flash-backs, worries, and reminders of events that have
happened in the past. Responses are based on a 5-point scale ranging from 1 = “never” to 5
= “most of the time.” The scale consists of five scales related to posttraumatic stress
symptom clusters, including intrusive thoughts, emotional numbness, avoidant behavior,
arousal, and hopelessness or despondency about the future. Mothers were asked to complete
the CCDS during the same visit when the ETV was administered. Children also completed
the self-report version of the CCDS. Higher scores on the CCDS subscales correspond to
more psychological symptoms. The measure has been demonstrated to have high interrater
reliability and concurrent validity [31,32]. Good internal consistency has been demonstrated
for the overall score (Cronbach's α=.88)[33]. Increased levels of violence exposure have
been associated with higher CCDS scale scores in prior research providing evidence of
construct validity [33].

Maternal Depression
Maternal depression was assessed using the subscale for depressive symptoms on the Brief
Symptom Inventory (BSI) [34]. The maternal depression subscale ranges from 1 to 5, with a
higher score indicating more symptoms. The BSI has been normed on groups weighted
toward lower social status and has demonstrated high reliability and validity [35]. Skilbeck
et al. [36] have shown that the BSI anxiety and depression subscales are reliable measures of
these constructs among white and Latino women in urban low-income populations. The
subscales have good internal consistency among Latinas (anxiety Cronbach's α=.80,
depression Cronbach's α=.82) and whites (anxiety Cronbach's α=.83, depression Cronbach's
α=.80) in this cohort.

Sociodemographic Factors
Demographic characteristics, including child's age and gender, race/ethnicity, and maternal
education level, were ascertained through maternal report on standardized questionnaires.
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Statistical Analyses
Rasch modeling techniques were used to summarize responses to the multi-item violence
questionnaire into a continuous ETV score [37]. The continuous ETV measure was obtained
by modeling the conditional probabilities of responding yes to each violence question given
the severity of each question and the true but unobserved violence exposure level of each
person. The model is generalized to account for salient features of each event, including
whether the event occurred once or more than once, whether the event occurred at home
versus the community, and whether the child knew the victim(s) or perpetrator(s) of the
violent acts [38]. A higher score on the Rasch violence scale indicates both greater severity
of violence exposure (i.e., witnessing a knifing or shooting compared to pushing or shoving)
as well as more chronic violence exposure (i.e., greater frequency, knowledge of
victims).Construct validity using Rasch modeling to summarize the multi-item survey of
exposure to violence demonstrates that the summary measure is moderately to strongly
associated with aggressive behavior, delinquency, and psychological comorbidities (e.g.,
anxiety, depression) in a positive direction as expected [29,39]. We previously reported an
inverse relationship between sociodemographic factors and the Rasch ETV in this cohort (2)
corroborating other research [29,40]. Two Rasch models were constructed to summarize
violence exposure: one model used child self-report of violence exposure, and a second
model used the maternal report of child's violence exposure.

Univariate analyses were first conducted to assess the distributional properties of all
outcomes and predictors of interest. Because the CCDS subscale scores were approximately
normally distributed, a series of linear regression analyses were conducted to estimate the
effect of ETV and maternal depression on the CCDS subscales while adjusting for child's
gender, age, and sociodemographic factors (race/ethnicity and maternal education).The
following associations were assessed using two sets of regression models, first using
parental report of both child exposure and psychological functioning, and second using the
child's self-report: (1) child's violence exposure and traumatic stress symptoms, (2) maternal
depression and child traumatic stress symptoms, and (3) maternal depression and child's
violence exposure. Lastly we formally tested a mediation effect of maternal depression on
the violence and distress association with the use of a bootstrap approach [41].

Results
The distribution of demographic and exposure characteristics are shown in Table 1. Half of
the children were male (51%), and 43% self-identified as Hispanic (Table 1). The mean age
and standard deviation (SD) of the children at completion of the ETV and CCDS
questionnaires was 9.3 and 1.0 years, respectively. Comparisons of the mean CCDS
subscale scores and ETV score based on the informant are reported in Table 1. The parent
reported and child self-reported ETV scores where modestly correlated (r=.19, p<.05). The
mean parent reported ETV score was0.9 (range 0–3.4); the child self-reported ETV score
mean was 1.1 (range 0–3.7). Although the scores cannot be interpreted in an absolute sense,
they can be interpreted in a relative sense (someone with a Rasch ETV score of 1.2 has a
lower exposure, less severe events, and less actual events witnessed than someone with a
Rasch ETV score of 2.3).Parental and child self-reported CCDS subscale scores were not
correlated (hopelessness r=.02, numbness r=.05, arousal r=.04, avoidance r=.01, intrusion
r=.02; all p>.05). Notably, children reported higher CCDS scores across all subscales ( p<.
05) and had a higher score of violence exposure (p<.05).

Child's Violence Exposure and Psychological Distress
In bivariate analyses, higher-level parent-reported violence exposure was associated with
higher scores on the intrusion (B=0.15, SE=0.05, p<.05) and avoidance (B=0.15, SE=0.06,
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p<.05) subscales of the parent-reported CCDS. Child self-reported violence exposure was
significantly associated with all self-reported CCDS subscale scores: hopelessness(B=0.16,
SE=0.08), numbness (B=0.18, SE=0.07), arousal (B=0.25, SE=0.07), intrusion (B=0.31,
SE=0.07), and avoidance (B=0.27, SE=0.07) (all ps<.05). In models adjusted for child's
gender, age, and race/ethnicity and maternal education (Table 2), maternal report of the
child'sviolence exposure was statistically significantly associated with higher scores on the
parent reported intrusion and avoidance subscales of the CCDS. Child self-report of violence
exposure was associated with increases in all of the self-reported CCDS subscales except for
hopelessness: a 1 SD increase in the violence exposure scale was associated with a 0.17
increase in the numbness scale, a0.26 increase in the arousal scale, a 0.32 increase in the
intrusion scale, and a 0.27 increase in the avoidance scale of the CCDS. Each of these effect
estimates represents approximately one third of a SD of the respective scales.

Maternal Depression and Child's Distress
Maternal depression was significantly associated with higher scores on all five of the parent-
reported CCDS subscales, indicating greater numbers of problems. However, maternal
depression was not significantly associated with any of the child self-reported CCDS
subscale scores (Table 3).

Maternal Depression and Child's Exposure to Violence
Maternal depression was significantly associated with parent report of violence exposure
(B=0.16, SE=0.08, p<.05) but not with child self-report of violence exposure (B=0.06,
SE=0.08, p>.05).

Maternal Depression as a Mediator
Upon inclusion of maternal depression in the adjusted model of violence and child distress
(Table 4), differential effects were evident depending on the informant for the exposure and
outcome. Maternal depression was a significant predictor of all parent-reported CCDS
scores. Moreover, maternal depression attenuated the effect of the parent-reported ETV
score on all CCDS subscale scores, albeit the intrusion and avoidance subscale scores
remained statistically significant. Adding maternal depression to the models with the child
self-reported violence and CCDS subscale scores had no influence on the effect estimates. A
formal test of mediation using a bootstrap approach revealed a significant mediating effect
of maternal depression in all of the ETV-CCDS subscale associations when parent report
was used: hopelessness (B=0.04, SE=0.02), numbness (B=0.03, SE=0.02), arousal (B=0.04,
SE=0.02), intrusion (B=0.04, SE=0.02), and avoidance (B=0.04, SE=0.03) (all ps<.05).
However no significant mediating effect was noted when child self-report of exposure and
outcome was considered (p>.05).

Discussion
In this cohort, witnessing violence was associated with increased psychological sequelae in
children even after adjusting for sociodemographic factors, regardless of the source of the
information, albeit higher estimates (i.e., associated more broadly with a number of distress
symptom scales) were noted when using child self-report. Moreover, the association
between maternal depression and child distress symptoms was dependent on who reported
the child's distress symptoms, suggesting maternal depression was more a source of
reporting bias than a mediator of the violence–distress association. A formal test of
mediation revealed that maternal depression was a significant mediator only when parent
report of the child's exposure and distress was considered.
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Others have documented similar relationships between violence exposure and adverse
behavioral and psychological outcomes among children who self-reported both exposure
and outcome. Freeman et al. [11] found that children who experienced violence suffered
higher rates of depression than those who had not been exposed. Campbell and Schwarz
(1996) compared sixth graders living in urban and suburban neighborhoods and found that
those with higher exposure to violence had significantly more symptoms of depression,
posttraumatic stress, and somatization syndromes. In a survey of more than 2500 6th, 8th,
and 10th graders from an urban school [13], exposure to violence was associated with both
externalizing and internalizing behaviors, even after controlling for gender, ethnicity, and
grade level.

Our findings corroborate the influence of violence on behavioral and psychological
morbidity. In addition, we demonstrate the influence of maternal psychopathology and the
source of the information (i.e., self or proxy) on reporting and the importance of considering
both in interpreting results. Others have noted that the magnitude of influence of violence
exposure on child outcomes may differ based on the informant [42]. In our cohort, mothers
reported both a lower frequency of their child's violence exposure and lower mean distress
symptom scores compared to child self-report. This likely underreporting by mothers of both
the violence exposure and child traumatic stress symptoms resulted in an underestimate of
the violence and distress symptoms association. Our findings are similar to other studies,
which have found low concordance between maternal and child report of witnessed violent
events as well as report of psychological distress symptoms [2,43]. Because we do not have
an objective measure against which to validate the report of violence by either the parent or
the child (e.g., neighborhood crime rates), we cannot determine whose report is more valid.
However, given that both maternal report and child self-report of violence exposure were
associated with distress symptoms, it may be that both are valid reports of different
information.

Our results suggest that children and their parents are reporting violent events that occur in
different locations. Mothers were more likely to indicate that violent events had occurred in
the home. For example, of the 32% who reported that their child had witnessed a physical
fight, 59% reported the fight occurred at home, whereas only 7% of the children who
reported witnessing a physical fight reported it occurring at home. We found similar
percentages for the other events considered. Given this developmental period, preadolescent
children may spend more time outside of the home away from their mothers care and
supervision, exposing them to school and/or neighborhood violence without their parent's
awareness. Although we cannot determine whose report of violence exposure is more valid,
both reports of violence were correlated with child distress symptoms. Therefore,
intervention efforts should consider reports of violence by either parents or children, as both
indicate risk for child psychological functioning.

We note stronger associations between child self-reported violence and distress symptoms
than between parent-reported child violence exposure and child distress symptoms.
However, maternal report of child violence exposure was correlated with child traumatic
stress symptoms. This was particularly true for the intrusion and avoidance scales, where we
noted statistically significant effects of violence exposure regardless of whether maternal
depression was controlled in analyses. It could be that these symptoms are more sensitive to
violence exposure in general or that these symptoms are more easily observable to mothers.
Research has also shown that mothers' reports of their child's symptoms are influenced by
mothers' own trauma symptoms [43]. Shemesh et Al. (2005) reported that parental account
of the child's trauma experience was not associated with PTSD symptoms; however, parent's
own trauma experience was correlated with the child's PTSD symptoms. Parental
psychopathology in general has been demonstrated to be a potentially strong influence on
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parental report of child psychological symptoms as well as a strong contributor to both
behavioral and developmental problems in children [22]. Overlapping research suggests that
caretaker mental health is a significant mediator of child distress symptoms following
trauma [44,45]. In a study of Lebanese children (ages 5 to 7 years) exposed to war in Beirut,
Bryce et al. [45] demonstrated that maternal depressive symptoms were a significant
determinant of child morbidity. In this cohort, the effect of violence exposure on child
symptomatology was attenuated when we adjusted for maternal depressive symptoms.
However, maternal depression was an independent predictor of child distress symptoms only
when the mother's report of the child distress symptoms was used. In addition, maternal
depression was a significant predictor of the child's violence exposure only when the
mother's report of violence was used. When using the child self-report measures, maternal
depression was no longer a significant predictor of the outcome, in either bivariate or
multivariate analyses, suggesting that maternal depression influenced mother's report of her
child's distress symptoms more than operating more directly in this association.

We acknowledge a number of weaknesses in these analyses. As noted, given the lack of an
objective measure to validate the reports of violence and distress symptoms, we cannot
determine the validity of either violence report. As is typical with longitudinal studies, there
was a reduction in the sample available from the original cohort over time. In addition,
because the ETV and distress assessment was conducted simultaneously, we cannot make
any causal inferences.

These data corroborate other studies demonstrating the impact of violence on children's
psychological well-being. These findings further support the need for inclusion of multiple
informants when studying the impact of violence on child outcomes, as parents and children
are reporting different events both associated with distress among children [40,46]. Among
preadolescents and adolescents however, the implication of only using parental report is that
the level of violence and child psychopathology will be underreported. Thus, children's self-
reported experiences of violence and the outcome of interest should be obtained whenever
possible. Parent's psychological functioning should be taken into consideration when relying
on parental report of the child's distress symptoms, as their psychological function will
influence their reports of the child's psychological functioning. Future research, as well as
intervention strategies, should be mindful of the complex relationship between caretaker's
and children's experience of trauma and psychological distress when examining the effects
of violence exposure on child development.
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Table 1

Demographic and exposure characteristics of the study cohort (N=162)

Demographics n % Mean SD

Child's age at ETV Survey (mean and SD) 9.3 1.0

Child's Gender

 Male 82 50.6

 Female 80 49.4

Race/Ethnicity

 White non-Hispanic 92 56.8

 Hispanic 70 43.2

Mother's highest education level attained

 Some college 40 24.7

 High school graduate/technical school 65 40.1

 Less than high school/no graduation 57 35.2

Maternal depressiona (mean and SD) 1.4 0.6

Parent report Child report

Mean SD Mean SD

ETV score* 0.90 1.0 1.16 1.0

CCDS

 Hopelessness* 1.43 0.53 2.08 0.99

 Numbness* 1.29 0.46 2.05 0.94

 Arousal* 2.06 0.70 2.89 0.90

 Intrusion* 1.46 0.61 2.23 0.93

 Avoidance* 1.72 0.74 2.45 0.95

*
p<.05, differences between mean violence and distress scores between maternal and child report.

a
Subscale obtained from the BSI.
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