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BACKGROUND

Interpersonal violence is one of the major causes of death and disability worldwide.[] For
every death, many more people are exposed to nonfatal violence: for example, in national,
population-based surveys, estimates of violence exposure before age 18 range from 14.0%
for family violence,[2:3] 49.6-53.1% for physical assault, 6.7-8% for sexual victimization,
and 24.8-29.7% for community violence.[*] Several major studies and reviews have
identified interpersonal violence as a leading contributor to common forms of
psychopathology, including depression, anxiety, and substance abuse.[>-71 In the past 20
years, longitudinal studies on violence and psychopathology have proliferated. However,
important methodological issues remain that may affect the validity of inferences that may
be drawn from the existing data, including confounding by previolence psychiatric
disorders, selection bias, limitations to causal inference inherent to observational studies,
and a need to consider the evolution of violence exposures and violence across key life
stages.

As we consolidate current evidence and consider how to move forward in research on the
mental health implications of violence, it is worthwhile to examine how these
methodological issues affect interpretations of the current literature. In this review, we
examine current research on the relationship between interpersonal violence and three of the
most common psychiatric disorders: depression, anxiety, and substance abuse. We focus on
these disorders due to the important public health burden they place on the population:
according to the National Comorbidity Survey Replication, 28.8% of the US population had
suffered from an anxiety disorder sometime in their life, 20.8% suffered from depression,
and 14.6% had a substance use disorder.[81 We only review longitudinal studies because
they allow us to establish a temporal relationship between violence exposure and
psychopathology. The review is restricted to interpersonal violence, as research on collective
forms of violence such as terrorism and war raises a separate set of study design and
sampling issues that are beyond the scope of this paper. Prior reviews on the mental health
implications of man-made and natural disasters cover key methodological issues that arise in
research on collective violence.[9.10]
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Drawing on this evidence, we critically evaluate the methodological limitations of the
literature. We then propose an epidemiologic framework for future research on violence
exposures and psychopathology, discussing how we can build on methodological
innovations from the field of epidemiology to improve the study of violence and mental
health.

Our review excludes posttraumatic stress disorder (PTSD). The explicit link of PTSD, by
definition (criterion Al), with violence-related traumatic events raises a set of
methodological issues, in terms of the measurement and link of the violent event with the
disorder, the definition of the disorder assessment period, and the definition of the
population at risk, that are different from those shared by depression, other types of anxiety,
and substance abuse. A separate review is available on prospective studies of PTSD.[11]

The review was based on articles found in Psychinfo. Interpersonal violence was defined as:
experiences of victimization by physical and sexual abuse, physical and sexual assault,
community-based violence, and school-based violence, and witnessing these forms of
violence. The inclusion criteria required that participants: (1) experienced at least one of the
above-mentioned forms of interpersonal violence; (2) were longitudinally assessed on
variables related to depression, anxiety (except if the study focused exclusively on PTSD as
an outcome), or substance abuse; (3) used quantitative methods; and (4) were written in
English and in peer-reviewed journals. Studies that focused exclusively in forms of
collective violence (i.e. war, terrorism) were not included in the review. The search terms
included forms of the following terms alone and in combination: abuse, trauma, violence,
combat, maltreatment, longitudinal, depression, anxiety, and substance. Studies that
examined either psychiatric disorder diagnoses or symptoms were included in the review. To
maximize search effectiveness, Boolean methods were used (e.g. depress*). The search
initially yielded 499 articles, of which 464 were removed because they did not use a
longitudinal study design. The review thus covers 35 studies. Although there was no
publication date constraint, no studies published prior to 1996 met the inclusion criteria.

Studies reviewed are in Table 1. Twenty-seven of the studies examined the
psychopathological correlates of child victimization,[12-38] five assessed the effects of
violence in an adult population[39-43] and three studies included experience of violence as
either a child and/or adult.[*4-46] The most common categories of violence examined were
physical and sexual violence, followed by witnessed- and community-based violence.
Twenty-seven of the studies examined depression,[13-17.20.23-29,31-35,37-40,42-46] 17

examined anxiety,[15-17.20,21,25-29,31,33,36,39,41,44.45] an{ five looked at substance
abuse.[12,19,20,38,45]

CHILDHOOD VIOLENCE EXPOSURES

Children who experienced physical or sexual abuse were at greater risk for developing and
maintaining depressive and anxious symptoms than children with no abuse
history.[15.17.18,.23.30.37] Gjlverman et al.[33] assessed participants at age 15 and 21 and found
that depression and anxiety (DAS) were the most common sequelae of child sexual and
physical abuse. Likewise, Copeland et al.[}7] found that abused children had more than three
times the rate of any depressive disorder (i.e. major depressive episode, dysthymia, or
depressive disorder not otherwise specified), more than four times the rate of any anxiety
disorder (i.e. separation anxiety disorder, generalized anxiety disorder, or social anxiety
disorder), and almost double the rate of a substance use disorder by age 16 as those not
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abused. Roberts et al.[39] showed women who experienced child sexual abuse were more
likely to report being depressed as adult mothers. In addition to anxious and depressive
symptomatology, sexual and physical abuse experienced in childhood or adolescence was
associated with drug and alcohol abuse in late adolescence and young adulthood [12.19.38],
Child abuse was associated with increased risk for psychiatric comorbidity.[2527.37]

Most studies that considered the influence of potential confounders on the relationship
between child abuse and psychopathology found an independent association between the
two factors.[1219-21,25-29,3537] For example, Wang et al.[3%] found that retrospective
accounts of childhood violence, including abuse, predicted higher levels of depression
symptoms in police officers at follow-up even after controlling for current depression and
PTSD symptoms. Bailey et al.l12] found that girls’ childhood sexual abuse was associated
with substance use by age 17, even when controlling for co-occurring forms of child abuse,
childhood depression and aggression, family income, maternal substance use, and parenting
practices. However, the results reported by Boney-McCoy and Finkelhor,[13] authors of the
only prospective study with both pre- and postviolence measures of psychopathology,
tempered these findings. They found that although there was a link between victimization
and subsequent distress, part of this association might be due to confounding by premorbid
functioning, which puts children at risk for both victimization and later symptoms.

Similar to many of the child abuse studies, studies that explored the relationship between
community violence and mental health outcomes found that violence-exposed children were
more likely to report anxious and depressive symptoms than children unexposed to
violence.[20-22] Cammack et al.,[1¢] for example, found that both perceptions of the
frequency of violence in the community and direct witnessing of community violence were
associated with anxious and depressive symptoms by age 12.

Exposure to multiple forms of violence over time had a particularly strong influence on
psychopathology. Margolin et al.[25] found that a one-point increase on a cumulative
violence exposure index that summed exposure to parent-to-youth aggression, marital
physical aggression, and community violence over time was associated with increased risk
of more than 50% for meeting criterion levels of depressive symptoms and anxiety by age
12. Ethier et al. found that chronic maltreatment in early childhood had a stronger
relationship with depression in late childhood than transitory maltreatment.[18]

Three studies investigated mediators of the relationship between violence exposure and
psychopathology. One study considered PTSD as a potential mediator, and found that it
fully mediated the relationship between exposure to community violence in early
adolescence and anxiety and depression in middle adolescence in girls.[31] Bailey et al.
reported that behavioral undercontrol mediated the relationship between child sexual abuse
and substance use by age 17.[12] Schilling found that among females, two-thirds of the effect
of sexual abuse on depressive symptoms in young adulthood was mediated by employment
status, disruption/conflict, and opportunities, education status, education disruption/conflict,
and relationship status and conflict/disruption.[32]

ADULT VIOLENCE

Adult physical and sexual abuse was also associated with later negative mental health
outcomes.[39-43] A large population-based study in Finland found that violence was related
to anxiety and mental distress 1 year later.[42] Another study that examined the relationship
between violence and mental health for impoverished women who were victimized between
baseline and follow-up, found that they were two times more likely to be depressed at
follow-up than their nonvictimized counterparts.[4¢]
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In cases of child and adult violence, different patterns of psychopathology emerged based on
the type of violence experienced. Johnson et al.[20] found that victimization predicted
depression whereas witnessed violence predicted both DAS during childhood. Mrug et
al.[28] showed that victimization and witnessing violence at home and school (rather than the
community) had the strongest effects on internalizing outcomes in early adolescence. In
adulthood, a study of participants in an outpatient substance abuse treatment facility[44]
indicated that for women, sexual abuse in childhood or adulthood was a greater predictor of
adult DAS than physical abuse. For men, sexual abuse was associated only with anxiety
while physical abuse was associated with DAS. A female cohort study found that among
different types of violence, intimate partner violence (IPV) was the strongest predictor of
adult depression.[42]

DISCUSSION

Exposure to physical/sexual abuse, home, school, and community violence in childhood, and
IPV in adulthood, is consistently associated with depression, anxiety, and substance abuse.
Existing research on the influence of violence on psychopathology has three strengths. First,
studies increasingly examine the relative influence of different types of violence exposures,
and of acute versus cumulative violence exposures, on different domains of
psychopathology. Witnessing and victimization in the home and school environments is
particularly associated with psychopathology, relative to community violence; and
accumulation of violence across different domains and over time contributes to more
psychopathology than acute violent exposures. Second, studies increasingly attempt to
address potential confounders of the association between violence exposure and
psychopathology, particularly the contribution of previolence psychopathology to the
association. Third, studies have examined the long-term influences of violence, particularly
investigating the influence that child abuse has on psychopathology by young adulthood,
thus providing preliminary evidence of the role that early-life violence plays in shaping the
development of psychopathology.

STUDY LIMITATIONS

Despite such advances, important limitations remain in studies investigating the mental
health consequences of violence. Notably, we know very little about the relative influence of
violence in key life stages (i.e. childhood, adolescence, adulthood) in the onset, escalation,
persistence, and desistance of psychiatric disorders. Further, the bulk of research focuses on
childhood violence exposures, providing little information on the role that adult violence
plays in psychopathology. Most research focuses on affective disorders, providing little
information on the relationship between violence exposures and substance abuse. Beyond
substantive issues, important methodological limitations affect the types of conclusions we
can draw from this research. Issues in study design, sampling, measurement, causal
inference, and consideration of developmental trajectories of violence and psychopathology
are reviewed below, providing illustrations from our literature review.

Study design—The most important limitation relates to study design. The ideal design,
given that it is not possible to randomize violence exposure, is the prospective cohort study,
which samples a disorder-free population on the basis of exposure, and follows them into the
future to observe the outcome.[4”] Our systematic review identified 35 longitudinal studies
on the relationship between violence and depression, anxiety, or substance abuse, and of
those, only six are actually prospectivel13:17.19.2627.45]__that is, they have pre- and
postviolence measures on psychiatric conditions. Postviolence longitudinal studies offer an
advantage over cross-sectional designs, since they allow us to assess heterogeneity in the
long-term trajectories of psychopathology following violence exposure, as well as the role
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that postevent conditions play in recovery. However, postevent longitudinal studies may still
be confounded by previolence psychiatric status, which makes it difficult to assess the
independent contribution of violence to psychopathology. A history of psychopathology,
including depression, anxiety, and substance disorders, predicts increased risk of violence
exposure including peer victimization, maltreatment, and sexual victimization,[13.17.48] a5
well as future instances of psychopathology.

Sampling—Sampling concerns also arise in the study of violence and psychopathology,
including issues of sampling bias, selection bias, and lack of an adequate unexposed group.
In our review, two types of sampling bias, or systematic exclusion of certain sectors of the
intended population, were present: (1) sampling respondents from a group of individuals
who were all violence exposed to different degrees(18:21.22] (e g. respondents were all
maltreated children recruited from a program addressing issues of child neglect); and (2)
sampling respondents by their psychiatric conditions[1:2344.45] (e g. respondents had all
been admitted to the hospital with a major depressive episode). Samples defined by violence
exposure do not allow us to actually assess the impact of violence on psychopathology, as
limited variability exists in the level of violence exposure in such a sample. In a similar way,
treatment samples defined by psychiatric problems are a self-selected population that exhibit
particularly high levels of psychopathology, and thus only provide information about the
impact of violence in the most severe cases of psychopathology who actually seek treatment.

We found instances of selection bias due to sampling respondents by a third selection
condition related to convenience of sample access3%40:43.46] (e g. respondents were HIV
positive women recruited from HIV primary care clinics). Such sampling may create
selection bias if individuals are selected based on a condition that is related to violence and
to the psychiatric disorder of interest: for example, a study may compare psychopathology
among emergency room attendees, by type of trauma they experienced (e.g. violence, falls,
motor vehicle injury). In such a case, the risk for presenting to the emergency room with a
source of injury-related trauma may be related both to the risk of violence exposure and to
the risk of experiencing a psychiatric disorder. Even if violence and the psychiatric disorder
are not associated in the general population, by selecting participants on a common effect
(i.e. emergency room attendance), a statistical association is induced where a causal one
does not exist—this is known as Berkson's bias.[4°] In order to assess the relationship
between violence exposure and psychopathology without facing issues of selection bias or
external validity concerns, the best approach is to use a population-based sample. In our
review, 19 studies used population-based samples.

Studies of the mental health consequences of violence exposure sometimes compare those
exposed to a separately sampled unexposed control group. Five studies in our review used
an exposed-unexposed control group design:[12.20.29.37.39] they obtained abused women or
children through shelters, court records, or child protective agency referrals, and nonabused
respondents from the community or other venues. There are several issues with the choice of
an adequate unexposed control group. As explained by Briere,[59 the risk for victimization
runs parallel to the risk for many other factors that may also influence the risk for
psychopathology, such as low socioeconomic status, parental psychopathology, and history
of psychopathology. Although matching on such potential confounders may address some of
these concerns, the very fact of recruiting the unexposed group separately from the cases
raises the question of whether they represent the same underlying population, and whether
other types of unmeasured confounding may affect the estimated relationship.

Sample size—A related sample concern is small sample size. In this review, samples

ranged from 45 to 9,682 (mean = 1,394; median = 603), with 16 out of 38 studies with a
sample below 400. To provide a point of comparison, using a two-sided test at 0.05
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significance level, and assuming a very simple longitudinal study design with three
interviews over 3 years and no covariates, 400 respondents gives us 78% power to detect a
moderate effect size of 0.3. Hence, sample sizes below 400 with fewer measurement
frequencies raise concerns about study power. Many of these studies incorporate multiple
covariates into the models and use complicated regression models with interactions, which
raise the power limitations even further.

Measurement—Studies on violence exposure have three main measurement limitations.
First, such studies often rely on retrospective reports of violence exposure. Of the studies in
this review, 28 relied on such reports. Considerable controversy exists about the accuracy of
such recall. For example, Henry et al. compared retrospective reports measured at age 18
about family conflict at ages 7—15 to mothers’ reports of family conflict measured at ages 7—
15, and correlations between the two ranged from 0.09-0.27, with a mean of 0.19.511 A
large body of literature has documented the phenomenon of mood-dependent memory
whereby an individual's recall of experiences is affected by current psychological state.[5]
Lewinsohn and Rosenbaum, 53! for example, found that retrospective recall of parental
behavior was a function of their current depressive state. This creates a concern of recall
bias in studies using retrospective recall of violent events.[4-60]

Measure construction directly relates to the accuracy of retrospective recall. Reliance on a
single item to represent the construct, use of general questions about abuse, or use of a short
checklist of violent events reduces rates of disclosure.[61-63] Reviewed studies used a variety
of measures, ranging from court records, open-ended interviews, structured and detailed
questionnaires, and a short and general set of questions. Prescott et al.[82] and Silvern[63]
found that accuracy of recall was better for instruments that asked about exposure to specific
abusive behaviors in specific contexts, rather than asked general questions about “being
abused.” Beyond the issue of accuracy of recall, short checklists may obscure important
variability in terms of the nature of the violent event, the level of exposure, sources of
exposure, and duration of exposure, all of which may influence the impact a violent event
has on psychopathology.

A third measurement limitation concerns the way the exposure is actually modeled. Studies
traditionally sum reports of different types of violent events to create un-weighted scales that
do not account for the severity of different types of events.[64] Further, many such reports
fail to account for other factors that may contribute to the impact of the violent exposure,
including location and the characteristics of the victim and perpetrator.[65.66]

Causal inference—As with other types of epidemiologic studies, causal inference is an
important issue in observational longitudinal studies of the mental health consequences of
violence exposure.[67-691 There are some threats to causal inference that, while common to
all epidemiologic studies, are particularly worth discussing in reference to the issue of
violence and psychopathology—these are illustrated in Figure 1. First, selection by
constitutional factors (e.g. temperament), individual history of psychopathology, or
environmental factors, may present a particular concern. For example, disturbances in the
parent—child relationship may make children symptomatic for depression and also put them
at risk for victimization by reducing supervision, protection, or support.l’%.7] Second, a
cyclic relationship may exist between victimization and psychopathology, given the
following conditions: (1) past experience of victimization increases one's risk for subsequent
victimization;[72] (2) past experience of psychopathology strongly predicts later psychiatric
problemsl73-73] such that even early indications of psychopathology in childhood, such as
withdrawal, inhibition, and aggression, may be early premorbid indicators of later
psychopathology;[76-78] (3) violence exposure will influence the likelihood of future
psychiatric problems, but at the same time, psychiatric problems may influence the risk of
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victimization.[79.80] Even studies that have information on previolence psychopathology are
often unable to capture such cyclic relations due to their reliance on deterministic models
that estimate unidirectional relations. Hence, we are not able to state conclusively to what
extent violence is a cause and not an effect of psychopathology. Third, time-dependent
confounding may exist by factors that influence the likelihood that an individual will be
victimized, and that are in turn also outcomes of violence exposure.[81] For example,
residence in an economically disadvantaged neighborhood may (given the higher
concentration of violence in such a neighborhood) increase the risk of victimization and also
increase the risk of psychiatric problems such as depression, anxiety, or substance
abuse.[82.83] At the same time, victimization may have an impact on financial well-being and
hence on neighborhood location, which will in turn also influence psychopathology. In this
case, level of neighborhood disadvantage is both a confounder of the victimization—
psychopathology relation, as well as a mediator in the causal pathway between victimization
and psychopathology. Thus, studies that attempt to control for a time-dependent confounder
such as neighborhood disadvantage may be underestimating the potential impact of
victimization on psychopathology, as they block the pathways connecting victimization to
psychopathology that may be mediated by this covariate.

Limited consideration of such issues of causal inference is given in current studies on
violence and psychopathology. In our review, 26 studies controlled, to varying degrees, for a
range of confounders, such as pre-violence and comorbid psychopathology (e.g. prior
depression; PTSD), demographic variables, and quality of social support (e.g. relationship
with parents). But the issues of unobserved confounding, time-dependent confounding, and
cyclical relations remain unaddressed.

Developmental trajectories of violence and psychopathology—Few studies have
considered the relative influence of violent events at different developmental stages (e.g.
childhood versus adolescence versus adulthood) on psychopathology, or have adequately
characterized the different types of /ongitudinal trajectories of psychopathology that develop
from childhood to adulthood in the aftermath of victimization. There are four important
issues to consider here: (1) the importance of timing of violence exposure—that is, are there
sensitive periods for the influence of violence exposure on psychopathology? (2) The
relative influence of accumulated versus single violence exposures on psychopathology; (3)
are there stage-specific manifestations of psychopathology after violence exposure? That is,
individuals may exhibit patterns of “heterotypic continuity,”[84] so that, for example,
childhood manifestations of aggression and internalizing symptoms in response to child
abuse translate into drug abuse and proneness to revictimization in adolescence and young
adulthood, and depression and substance dependence in adulthood; and (4) what range of
responses do individuals have to the same type of violent exposure? In this review, some
notable examples of a developmental approach include a study on the intergenerational
transmission of abuse and its influence on offspring depression,[2%] a study examining the
relative influence of child sexual abuse and time-varying factors such as substance-using
peers and cannabis/cigarette smoking on adolescent/young adult illicit drug use,[*%! and a
study examining the contribution of child maltreatment before age 11 (relative to other
family and individual characteristics in childhood) on young adult depression.[27]

BUILDING ON INNOVATIONS FROM EPIDEMIOLOGY TO IMPROVE THE STUDY OF THE
MENTAL HEALTH CONSEQUENCES OF VIOLENCE EXPOSURE

As the study of violence exposure and mental health evolves, advances in epidemiologic
methods can provide insights into directions for future research. We discuss how
innovations in epidemiologic study design, sampling, statistics, and causal inference can
help guide forward the design of future studies on violence and psychopathology.
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Study design—As discussed above, a need exists to invest in prospective study designs,
with pre- and postviolence data on psychopathology, to be able to establish that violence
exposure temporally precedes the onset of psychopathology and to assess the relationship
between violence and psychopathology that does not reflect baseline psychiatric problems.
Further, with prospective studies, if we observe that changes in violence predict changes in
psychopathology, we can rule out concerns of unobserved confounding, provided those
unobserved confounders have time-constant effects.[87] A birth cohort followed into
adulthood offers two key advantages over other study designs: (1) it starts off with a
population that is free of abuse and psychopathology; and (2) it makes it possible to
document violence exposure and psychiatric problems at multiple stages of life. In the
absence of such an option, a promising approach might be to select a type of cohort study of
the age group closest to the type of violence of interest. Before embarking on new data
collection efforts, it is worth considering that cohort studies have existed for many years that
can provide a lot of the information we may need on the mental health consequences of
violence. Notable cohorts include the Dunedin[27] and Christchurch[8%] cohorts, the Great
Smoky Mountain Study,[17] the Pittsburgh Youth Study,[86] and the Project on Human
Development in Chicago Neighborhoods.[87:88]

Sampling—A concerted effort needs to be made, whenever possible, to invest in the
selection of community population-based samples that do not suffer the problems of
selection bias that treatment- or exposure-based samples exhibit. However, sometimes a
community population-based sample will not provide sufficient numbers of people exposed
to certain types of violence, such as combat experiences or exposure to a terrorist incident,
that have a low prevalence in the general population. In such cases, several alternative
options exist. First, “exposed-unexposed control” studies, where a sample of individuals
exposed to the type of violence of interest is compared to a separately sampled control group
of unexposed individuals, offer a promising alternative. The most important aspect to
consider in such a design is the recruitment of the unexposed control group: does it represent
the same population as the exposed group? One way to ensure this is to carry out a nested
exposed-unexposed control group study: that is, obtaining the “exposed” from an existing
cohort sample, and sampling the unexposed controls from the same sample, hence ensuring
they come from the same underlying population—one study in our review followed this
strategy.[20] A second way to ensure this is matching the exposed and unexposed so that
they are comparable in potential confounders: Widom et al., for example, matched children
with court-substantiated cases of child abuse with nonvictimized children, on age, sex, race/
ethnicity, and approximate social class.[37:89] A second alternative to population-based
samples is to sample within the population of interest: for example, to assess the impact of
combat-related violence on psychopathology, prior studies have used military registries and
compared soldiers with different levels of violence exposurel®®—although such a design
poses issues of external validity, the issues of selection bias are avoided, since the
comparison groups arise from the same underlying population.

Measurement—Several strategies can improve recall of violent events and reduce
measurement bias. First, using multiple sources of information, such as self-reports and
court or police records, is critical, as each source has its strengths and weaknesses that may
compensate each other. Self-reports of violence exposure may suffer from recall bias given
prior psychiatric disorder symptoms or incomplete recall over time due to forgetting, but can
be asked of everyone in the population with critical details about place of occurrence,
relationship to the perpetrator, and types of violent events. Criminal reports may be more
objectives sources of violent exposures, but they undercount actual cases of violence, since
violent events are notoriously underreported.[9] Second, “objective” measures of violence
exposure may be developed. One approach is to directly observe conflict-laden interactions:
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Moffitt et al., for example, ascertained maltreatment at age 3 using behavioral observations
of rejecting mother—child interactions.l27] Another is to use archival sources to create spatial
measures of violence exposure: to estimate the degree of exposure to community violence,
for example, study respondents may be geocoded to their residence, and the average
homicide rate in a network buffer (a network buffer reflects the area that a respondent can
travel in all directions around his/her house in a given time)[®2] can be estimated from
archival sources. A combination of archival sources can also be used to construct more
“objective” measures. Although we are not aware of any relevant applications in
interpersonal violence, Dohrenwend'sl93! study of war-related violence illustrates this point.
He used a combination of military personnel files with information about the respondent's
military occupational specialty, historical records of the monthly killed-in-action rate during
the respondent’s Vietnam service, and military archival sources on the killed-in-action rate
in the respondent's larger military unit, to capture the level of war-zone stress suffered by
Vietnam veterans in his study.

Psychometric methods can also be applied to obtain more accurate and precise estimates of
violence exposure. Here we just discuss three among many different statistical approaches
that could be exploited to improve violence exposure measures. First, item response theory
(IRT), originally pioneered as a theory by Frederic Lord,[®4] Georg Rasch,[®®] and
Lazarsfeld[®6] in the 1950s and 1960s, offers a tool to estimate measures of violence
exposure that are adequately weighted for the severity of each of the acts included in the
scale.[97.98] |IRT models have two parameters: item difficulty or severity (denoted by how
frequently the item is endorsed) and subject ability. A continuous summary measure is
obtained by modeling the conditional probabilities of responding yes to each violence
question, given the severity of each question and the unobserved violence exposure level of
each person. Although we did not find any applications of this technique in our review, they
have been used in studies relating violence exposures to PTSD or to aggression.[¥7:98] |n an
application of IRT to a measure of children’s exposure to community violence, Suglia et
al.[%8] found that the estimated score was more strongly related to posttraumatic stress
symptoms than a simple sum of the scale items, indicating that accounting for differential
severity of scale items and incorporating more detailed information on circumstances
surrounding discrete violent events may reduce measurement error in the assessment of
violence exposure.

Second, statistical models can also be used to incorporate information on violence exposure
from multiple sources—for example, from parents, teachers, and children in the case of
children's violence exposure. Horton et al. propose a series of likelihood-based latent
variable models that use data from multiple informants to estimate a child's violence
exposure.[%9] These models characterize the relationship between informants and violence
exposure using a latent variable predictor model, and make varying assumptions about the
independence of the informants and the influence of one informant's responses on the
other's. This type of approach allows us to consolidate information in the most efficient way,
and empirically evaluate assumptions about how to best combine responses from different
sources.

Third, we can use a Bayesian framework to improve the accuracy of violence exposure
estimates, as it accommodates unobserved or missing variables and explicitly uses
information from prior studies in model estimation. Examples exist of using Bayesian
approaches to account for reporting bias1%%] and differential and nondifferential
misclassification on the measure of violence.[10] The issue of misclassification in violence
exposure measures is an important problem: for example, victims of violence may
underreport their exposure to violence due to fear of the perpetrator finding out about their
report. With a Bayesian approach, we can use subjective prior information on at least some
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of the parameters, such as the misclassification probabilities, in order to estimate and
perform inference on the parameters. For example, Yu et al.[19%] used a Bayesian approach
to address bias in rates of rape and domestic violence in the National Crime Victimization
Survey (NCVS), caused by privacy concerns in telephone interviews and lack of
confidentiality of in-person interviews. The Bayesian model estimated probabilities for
respondents’ bias, taking into account known influential factors: that crime was not reported
because it was a telephone interview, that rape was not reported because spouse was present,
and that domestic violence was not reported because spouse was present. Rates of rape and
domestic violence that were weighted by these probabilities were higher than unweighted
rates.

Causal inference—As stated above, current studies on violence and psychopathology
suffer from multiple limitations to causal inference, including issues of selection,
bidirectional relations between violence exposure and psychopathology, and time-dependent
confounding. We have already discussed how cohort studies can be designed to address
issues of confounding. However, measures of violence and psychopathology are often rife
with problems of reliability and validity, which pose limits on the ability to assess the
relationship between change in violence exposure and change in psychopathology. Further,
such designs are still subject to time-varying confounding, which cannot be entirely
eliminated even if all known confounders have been measured, as there may be unknown
confounders. Given that violence can obviously not be ethically randomized, a set of
alternative quasiexperimental options exists to address concerns of measured and
unmeasured threats to causal inference.

First, we can take advantage of naturally occurring changes in violence that are unrelated to
potential confounders of the relationship between violence exposure and psychopathology to
conduct a natural experiment. Departing from a potential outcomes framework, which
considers the potential outcome an individual would have obtained if, contrary to fact, he/
she had not been exposed to violence,[102.103] the validity of a natural experiment relies on a
set of assumptions: (1) the exogenous assignment to change in violence is ignorable given a
set of covariates (in other words, within strata, the groups are comparable on their potential
outcomes); and (2) an individual's outcome does not depend on the intervention assignment
to other individuals. Assumptions of ignorability given covariates are not dispensable; effect
estimates depend centrally on the assumption that assignment of individuals to violence
exposure is probabilistically like a randomized assignment scheme. A war or another natural
disaster may serve as a natural experiment: for example, if the probability of evacuation to
safer areas was randomly assigned, and hence the likelihood of exposure to war-related
violence was random, we could compare change in psychopathology pre- and
postevacuation between those who were evacuated and those who remained close to the
conflict. Prior studies have used World War 11 as a natural experiment to study the health
effects of trauma.[194] Natural experiments are particularly promising, as they take
advantage of an exogenously generated change in violence and thus address problems of
omitted variable bias. Although these examples cover topics outside the scope of a review
on interpersonal violence, they serve to illustrate the ways exogenous events can be used to
address unmeasured confounding.

Instrumental variables (1Vs)[295] offer another promising strategy to address issues of
selection. An IV is a variable that is thought to mimic the exposure allocation process in a
randomized study—if an appropriate and valid instrument is found, the effects of measured
and unmeasured confounding may be eliminated. A good instrument is strongly related to
the actual exposure of interest, the relationship between the IV and the exposure is not
confounded by other variables, and there is no correlation between the IV and other factors
explaining the outcome. Mendelian randomization is a particular type of 1V that uses a
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genetic instrument.[106-109] The basic premise (as applied to our relationship of interest) is
that there may be genetic variants that can alter the level of, or imitate the biological effects
of, a potentially modifiable environmental exposure such as violence, and that has itself an
effect on risk for psychopathology. The advantages of such an approach are that genetically
determined differences remain constant if untreated, are not influenced by selection bias and
reflect prolonged differences—hence, they are not susceptible to reverse causality, are not
influenced by confounding, and are independent of short-term fluctuations. We could, for
example, select a gene that influences aggression and use that as the 1V for the effect of
parental aggression on offspring psychopathology. Some potential issues with this approach
include the need to ensure that there is a strong relationship between the genetic variant and
aggression (or risk of victimization), that the gene does not act through other pathways
connecting it to the outcome, and that no confounding of the genotype by linkage
disequilibrium occurs.[106]

Often options such as 1V or natural experiments are not available, or do not provide the level
of detail on the progression of violence exposure and common psychopathology that is
necessary to push the field forward. Even in cases when observational cohort studies remain
the best option to examine the question of interest, an effort should be made to use statistical
approaches such as propensity score matching and marginal structural models (MSMs) to
address measured confounding. Propensity score matching of (in this case) victimized and
nonvictimized pairs is a widely used tool to reduce extrapolation and establish a balance in
observed time-stable characteristics between comparison groups that is probabilistically
comparable to the balance achieved by randomization.[110.111] propensity scores estimate
the conditional probability of falling in the exposed versus the unexposed group given the
covariates!110] and match exposed group subjects to unexposed whose estimated propensity
scores are similar—within matched sets, baseline group differences average close to
zero.[1121 MSMs,[811 in contrast, are used to address problems of time-dependent
confounding in studies that examine time-varying exposures. As discussed above, including
a time-dependent confounder as a covariate in the outcome model is problematic, because
since the confounder is also a mediator, one blocks part of the pathway connecting the
exposure and the outcome. MSMs are accomplished by fitting a model of interest (e.g. the
effect of violence on anxiety) to the observed data, but weighting the responses from each
subject by the inverse of the probability of having his/her exposure history (e.g. violence
exposure history) as a function of his/her covariate history. Assuming no unmeasured
confounders, weighting creates a “pseudopopulation” in which confounders are no longer
associated with the exposure (seel®1] for a simple example of this approach). Although no
studies have yet applied MSMs to the study of violence, applications in areas such as
perinatal epidemiology,[113] HIV treatment,[114] and neighborhood effects on health[115]
indicate that failure to appropriately account for time-dependent confounding may lead to
reversed or at least underestimated reports of the causal relationships of interest. Future
studies could use these types of methods to ensure that the comparison between exposed and
unexposed individuals is actually conducted between respondents who are comparable on
such previolence exposure factors as psychiatric function, family psychopathology, and
temperament.

Although advances in study design and in analysis of observational studies have the
potential to advance our understanding of the mental health consequences of violence
exposure, they have a limited ability to incorporate changing relations between individuals,
which may play a crucial role in the risk of violence exposure and the development of
psychopathology, to consider the dynamic relations between violence exposure and multiple
other causes of psychopathology across multiple levels, or to really account for the
bidirectional relations between violence exposure and psychopathology. Hence, current
analytical approaches may lead us to incorrectly estimate the “causal effect” of violent
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victimization or the impact of changing violence. Complex systems approaches offer a way
forward to address such limitations. Complex systems approaches are computational
approaches that use computer-based algorithms to model dynamic interactions between
individuals and between individuals and their environment.[116.117]

Agent-based models (ABMs), a type of complex system model in which agents with a
defined set of features interact with each other and their environment according to initial
preset rules, are receiving particular attention in epidemiology.[!18] Interactions between
individuals, their social networks, and the environments they are embedded in are explicitly
modeled. Agents can also adapt their behavior to past experiences, changes in their
environment and in their social networks, and can in turn also exert change in the networks
and environments where they are embedded. With these features, we can use ABMs to
model the reciprocal relations between violence and psychopathology, and the particular
influence of social networks on exposure to and reaction to violence. ABMs are simulations
based on probabilities estimated from population-based data—as we now have a plethora of
studies on violence and psychopathology, we are at the perfect moment to use such data to
inform the creation of these innovative complex systems approaches. For example, using
ABM techniques, we found that while populations with higher levels of social ties were
exposed to more traumas, both directly (reflecting the influence of the experience of trauma
by network members) and indirectly (reflecting secondary traumas that occur when learning
of traumas to family or friends), cumulative PTSD incidence over the course of the model
remained lower in populations with higher levels of social ties, suggesting that the benefits
of social ties outweigh the hazards associated with having a large social network.[11°]

Developmental trajectories of violence and psychopathology—A life-course
framework,[12%] that seeks to understand the interplay of violence and psychopathology
across the human life span, should guide study design, sampling, measurement, and analytic
choices in the study of violence and psychopathology. Several elements constitute this
framework. First, changes in violence exposure and in common psychopathology should be
considered across long stretches of time, such as childhood to adulthood, rather than at
specific periods such as marriage or entry into high school. Within such an approach,
particular attention should be placed on timing of violence exposure and the development of
disorders. This means focusing not only on the timing of onset, escalation, and desistance of
psychopathology, but also on the cumulative, co-occurring or sequential contribution of
different types of violence in different ages: that is, examining the links between child
abuse, adolescent peer aggression and dating violence, and adult IPV and criminal behavior,
and their separate and linked relationship with psychopathology. Second, studies should
consider variation in the course of psychopathology after violence exposure. Marked
heterogeneity exists in individual responses to the same event. Individuals may exhibit a
broad range of responses to violence, including resilience, or successful adaptation after
violence,[121-127] “resjstance,” whereby dysfunction is minimal,[123] “recovery,” in which a
period of distress and dysfunction lasting several months or longer is followed by a gradual
return to previolence levels of functioning,[128] “chronic dysfunction,” in which violence-
related psychopathology persists for years in affected persons,[12%-137] delayed dysfunction
after violence,[123.138] and relapse/remission, in which dysfunction displays a cyclical
course, perhaps influenced by ongoing stressful circumstances.[123] Third, violence exposure
should be considered in relation to the development of multiple comorbid disorders over
time, rather than single isolated psychiatric problems. A substantial overlap has been found
in depression, anxiety, and substance abuse in the aftermath of violence.[17:38.139-145] yet,
little is understood about how violence modifies the developmental trajectories of single and
comorbid disorders.
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Time-sensitive modeling techniques that are able to incorporate multiple interacting factors
across long periods of time are critical in understanding the complexity of the relationship
between violence and psychopathology from early development to the end stages of life.
First, person-centered statistical techniques such as latent growth analysis (LCA) and growth
mixture modeling (GMM) can group people with common experiences based on their
responses to observed variables of interest:[16.146-150] g,ch techniques can be used to
examine common longitudinal patterns of violence exposure at different time points, as well
as common trajectories of psychopathology. For example, Nooner et al.[51] ysed LCA to
identify meaningful groups of at-risk preadolescent youth based on their self-report of
physical and sexual abuse. They found four classes, based on the responses to specific items:
(1) no physical or sexual abuse; (2) high physical abuse/low sexual abuse; (3) no physical
abuse/moderate sexual abuse; and (4) high physical and sexual abuse. Hence, the LCA
approach permitted the identification of groups that accounted for the occurrence of multiple
types of abuse as well as differing severities associated with each type of abuse. GMMs can
also be used to examine heterogeneous mental health trajectories following violence
exposure. Although we did not find any studies that examined heterogeneous depressive,
anxious, or substance abuse trajectories following violence exposure, a similar example
illustrates the method's utility. Cote et al. used GMMs to model the trajectories of DAS in
early childhood.[78] They identified three DAS trajectories: high-rising DAS symptoms
(14.7%), moderate-rising (55.4%), and low symptoms (29.9%). Difficult temperament at 5
months and maternal lifetime depression distinguished the high-rising group from the other
two, while high family dysfunction and low parental self-efficacy distinguished the high-
rising group from the low group. One may imagine also using these methods to estimate the
different patterns of violence exposure over the life course, distinguishing, for example,
between individuals with no experience of violence, those with an isolated period of child
abuse, others with exposure solely to IPV in adulthood, and others exposed to multiple
sources of violence across their life. After taking an empiric approach to identifying patterns
of long-term violence exposure, one may then relate such patterns to different types of
psychiatric problems. These methods thus help us identify how different types of violence
may shape psychopathology, and how violence, in combination with other factors, may
differentiate different psychiatric trajectories from one another.

The life-course approach advocates identifying chains of risk to better understand the
etiology of disease. This approach seems highly relevant to the study of violence and
psychopathology, since risk factors such as violence, association with deviant peers, and
parenting styles are highly correlated and may be associated in a causal manner themselves.
Structural equation models (SEMs) can highlight direct and indirect associations between
multiple variables and offer a promising tool to examine the bidirectional pathways
connecting violence and psychopathology, as well as the dynamics between violence and
other types of exposures that contribute to psychopathology. A few studies in our review
used SEM to examine the indirect relations between violence and
psychopathology.[12:13:30.3141] Rychkin et al.,[31] for example, used SEM to examine the
mediating role of post-traumatic stress in the relationship between violence exposure and
psychopathology, using data from a sample of 1,358 urban adolescents. Investing in
techniques such as SEM that allow us to examine the mechanisms through which violence
exposure shapes psychopathology, will be key to advancing our understanding of the causal
nature of the relationship between violence and psychopathology.

PUTTING IT ALL TOGETHER: WHERE DO WE GO FROM HERE

Although everyone would love to have access to a birth cohort with rich multisource data on
violence exposures and psychopathology at multiple time points, such options are rarely
available. Hence, we have proposed alternative designs, such as postviolence longitudinal
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designs, exposed—unexposed control studies, and natural experiments. Table 2 attempts to
tie together the recommendations just discussed, by presenting each of the proposed study
designs and sampling approaches, the types of measures of violence exposure that can be
used in each case, statistical approaches to address limitations to each measurement choice,
issues of causal inference inherent to each design, and analytic options to address limitations
to causal inference and to examine the violence exposure and psychopathology relationship.

The first option is to carry out a prospective cohort study, with pre- and postviolence
measures of psychopathology. Such a design offers several options for measurement of
violence exposure, including (1) retrospective self-reports of violence, which we can use to
create an IRT score of violence exposures, (2) a combination of self-report and official
records of abuse, which we can empirically combine with latent variable models; (3)
geospatial measures of exposure in the case of community violence; and (4) direct
observation of violent situations. These studies suffer from a number of limitations to causal
inference, including unobserved and observed confounding, time-dependent confounding,
bidirectional relations between violence and psychopathology, and the need to assess
heterogeneity of responses due to modifiers. Propensity score matching can address issues of
observed confounding. Researchers should check to see if there is time-dependent
confounding, and in that case, using MSMs to weight the outcome models by the inverse
probability of violence exposure will address this issue. Analytic models to estimate the
violence exposure—psychopathology relation depend on the question of interest: (1) if the
interest lies in assessing the bidirectional relations between violence and psychopathology
exhibited by individuals in nested systems of influence, complex systems approaches, using
probabilities estimated from the cohort data to inform the simulations, are a promising
approach; (2) if the interest is in examining mediation, SEMs may be used; and (3) if the
interest lies in examining the heterogeneity of pathways of response to exposure to violence,
latent variable and growth mixture models are a promising option.

A second, less ideal option is to use a postviolence longitudinal study. The same
measurement choices exist here, except that direct observation of potentially violent
situations is obviously not possible. An additional concern about confounding by
previolence psychopathology exists. This can be partly addressed by using retrospective
approaches to assess date of onset of the psychiatric disorders to track any previolence
psychopathology. Propensity score matching can be used to address fixed confounding, but
the absence of time-varying measures of violence exposure makes it impossible to address
issues of time-dependent confounding. Further, the absence of previolence measures makes
it necessary to rely on retrospective measures of confounders, which adds to the concern
about recall bias and the consequent limitations to causal inference.

A third option if the first two are not possible is to carry out an exposed—unexposed control
group study. Here there are two choices: selecting the exposed and unexposed groups from
the same population, which is preferable, or using matching to select an adequate control
group. With both of these approaches, a mix of official and self-report information is usually
available and actually used to select the exposed group members. The nested exposed-
unexposed control study selected the unexposed from the same population as the exposed
and is comparable to a post violence longitudinal study. In contrast, the matched exposed-
unexposed group studies have their own particular issues. In such studies, there is an
additional concern about measured and unmeasured differences between the comparison
groups. These can be partly addressed through approaches like propensity score matching,
but that only addresses retrospective, measured differences between the groups.

A fourth option that offers many advantages is the natural experiment. With this design it is
more plausible to assume, given the exogenous source of violence exposure, that there are
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no unmeasured differences between the exposed and unexposed. Although its non-random
design raises concerns about residual confounding, we can test whether the degree of
balance between the comparison groups is probabilistically comparable to that achieved
under randomization. In the case that nonrandom imbalance remains, propensity score
matching can be used to match exposed to unexposed subjects. Difference-in-difference
models, which compare the change in psychopathology in the exposed to violence to the
change in psychopathology in the unexposed, further address unobserved, time-constant
sources of confounding.

IVs offer a final option that also addresses concerns about observed and unobserved
confounding. The challenge is to actually find an instrument that is strongly associated with
the violence exposure and only associated with psychopathology through the violence
exposure—something that is not easy to achieve. Tests such as ~tests and r~squared
coefficients can be used to assess the strength of the association between the instrument and
the violence exposure. Specific analytic methods are used with IV studies, such as two-stage
least squares, which first estimate the violence exposure as predicted by the instrument, and
then estimate the relationship between the predicted score for the violence exposure
(obtained from the first model) and the psychopathology outcome. The direct effect of
violence exposure is a ratio of the coefficient denoting the association between the IV and
the outcome, and the coefficient denoting the association between the IV and the actual
violence exposure.

CONCLUSION

We have reviewed existing longitudinal studies examining the relationship between
exposure to violence and common psychopathology, including depression, anxiety, and
substance abuse. A consistent relationship has been found between violence exposure,
particularly taking place in the home and school, and these forms of psychopathology. Given
the magnitude of the literature on violence and psychopathology (at our count, 499 studies),
a surprisingly small number (35) have used a longitudinal study design, and even fewer have
used a population-based sample. A few investigators outside our review have attempted to
address violence exposure measurement issues with item response modeling and Bayesian
techniques, and have applied sophisticated approaches to examine developmental
trajectories of psychopathology following violence exposure. Important limitations remain
in study design, sampling, measurement, causal inference, and in the use of a developmental
framework to examine this relationship. We propose a framework for future research,
drawing on recent methodological innovations in epidemiology.
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Figure 1.

Causal diagram of the hypothesized effects of violence on psychopathology at different
times of life, where “confounders” denote potential individual (e.g. temperament,
personality, 1Q, genetic factors), family (e.g. adverse parent—child relations, low
socioeconomic status), peer (e.g. association with deviant peers), and neighborhood (e.g.
concentration of poverty, level of social cohesion, and control) characteristics that may
operate as confounders of the association between early violence and psychopathology,
mediators of the association between early violence and later psychopathology, and
confounders of the association between later violence and psychopathology. “Modifiers”
denote factors that predict heterogeneity of response to violence exposures and affect the
likelihood that violence exposures will lead to psychopathology. Number subscripts are
solely meant to denote ordering in time between time-varying confounders, violence
exposures, and psychopathology.
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