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Previous research has documented bidirectional relationships between trauma exposure and posttrau-
matic stress (PTS), such that individuals who are exposed to more traumatic events are at increased risk
of developing PTS, and more severe PTS is associated with more subsequent trauma exposure. However,
the empirical literature is limited by a lack of longitudinal studies that include continuous measures of
PTS, differentiate between assaultive (e.g., sexual assault, being held up or mugged) and nonassaultive
(e.g., serious illness, natural disaster) trauma, and focus on urban contexts. The purpose of this study was
to fill these gaps through testing 3-wave cross-lagged panel models of exposure to assaultive and
nonassaultive traumatic events and PTS among a large sample of urban-dwelling adults (N � 1,360;
84.4% non-Hispanic Black). In the model including assaultive trauma, more Wave 2 assaultive events
were associated with significantly higher Wave 3 PTS. In contrast, in the model including nonassaultive
trauma, higher Wave 1 and Wave 2 PTS were associated with more nonassaultive events at Waves 2 and
3, respectively. Taken together, the findings suggest a cycle of adversity wherein urban residents who
have experienced assaultive trauma are at risk of more severe PTS, which in turn increases risk for
exposure to nonassaultive trauma. This cycle could be tested directly in future studies through models
including both types of events. Additional research on the mechanisms that underlie the pathways
between PTS and traumatic events could also have implications for policy and practice.

Keywords: posttraumatic stress, trauma exposure, cross-lagged model, non-Hispanic Blacks, urban
environment

Posttraumatic stress disorder (PTSD) is a common, debilitating
mental disorder that develops in some persons following exposure
to traumatic events and is characterized by traumatic intrusions,
avoidance of traumatic reminders, and hyperarousal symptoms
(American Psychiatric Association [APA], 1994). The lifetime
prevalence of PTSD is 7.3% in the general population and 9.1%
among persons exposed to traumatic events (Roberts, Gilman,
Breslau, Breslau, & Koenen, 2011). The prevalence of PTSD is
even higher among those living in low socioeconomic urban areas
(e.g., Breslau et al., 1998; Liebschutz et al., 2007), possibly due to

increased exposure to assaultive violence (e.g., Breslau et al.,
1998). For as many as 42% of individuals who develop PTSD, the
disorder becomes chronic, with symptoms persisting years after
exposure to the index trauma (e.g., Cougle, Resnick, & Kilpatrick,
2013). One possible explanation for chronic PTSD is that post-
traumatic stress (PTS) symptoms heighten risk for further trau-
matic events that, in turn, perpetuate or exacerbate PTS over time.
The current study explored this possibility by investigating bidi-
rectional relationships between trauma exposure and posttraumatic
stress among a large, predominantly non-Hispanic Black sample,
living in urban Detroit.

Research to date has provided strong evidence for bidirectional
relationships between trauma exposure and PTS. Supporting the
pathway from trauma exposure to PTS, cross-sectional studies
consistently have identified exposure to multiple traumatic events
as a risk factor for PTSD (e.g., Schumm, Briggs-Phillips, &
Hobfoll, 2006; Walsh et al., 2012). A substantial body of literature
also suggests that individuals exposed to prior traumatic events are
at greater risk of PTSD following a subsequent trauma (e.g.,
Brewin, Andrews, & Valentine, 2000; Ozer, Best, Lipsey, &
Weiss, 2003). Stress sensitization, whereby an individual who is
exposed to early stressors is more vulnerable to developing psy-
chopathology when exposed to later stressors, is one potential
theoretical explanation for this differential susceptibility to PTSD
(e.g., McLaughlin, Conron, Koenen, & Gilman, 2010). For exam-
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ple, it has been postulated that exposure to stressors, particularly
early in life, may alter the stress response system such that these
systems are primed to respond in ways that increase risk for PTSD
after exposure to later stressors (Yehuda et al., 2010).

There is also evidence that more severe PTS predicts exposure
to subsequent traumatic events, particularly those characterized by
assaultive violence, such as sexual or physical assault. For exam-
ple, PTS symptoms have been found to prospectively predict
interpersonal revictimization among women with a history of
intimate partner violence (IPV) (e.g., Cougle, Resnick, & Kilpat-
rick, 2009). An additional prospective study of college women
found that sexual revictimization was more likely among partici-
pants with higher PTS (Sandberg, Matorin, & Lynn, 1999).

A substantial body of literature on revictimization has provided
insight into the possible mechanisms underlying the pathway from
PTS to subsequent trauma exposure. For example, hyperarousal
symptoms are theorized to desensitize trauma survivors to an
internal sense of threat, leading to impairment in the ability to
distinguish between true and false threats in the environment (e.g.,
Messman-Moore & Long, 2003). Supporting this notion, cross-
sectional studies have found PTS symptoms to mediate associa-
tions between child abuse and adult rape (Messman-Moore, Ward,
& Brown, 2009), with hyperarousal symptoms specifically ac-
counting for linkages (e.g., Risser, Hetzel-Riggin, Thomsen, &
McCanne, 2006). Hyperarousal symptoms are also thought to
trigger avoidance, that is, voluntary or involuntary attempts to
self-regulate negative affect that can be observable (e.g., substance
use, sexual risk-taking) or private (e.g., distraction, numbing) in
nature (Marx, Heidt, & Gold, 2005). Although such efforts could
temporarily relieve hyperarousal symptoms, they further impede
threat detection abilities and thereby augment revictimization risk.
Empirical findings documenting positive associations between
emotion dysregulation and impaired risk detection (Walsh, DiL-
illo, & Messman-Moore, 2012), and as well as between substance
abuse and PTS (e.g., Kilpatrick et al., 2003), lend support for this
proposition. Reexperiencing symptoms (e.g., intrusive thoughts)
have also been posited to undermine threat detection and adaptive
coping abilities (Messman-Moore & Long, 2003). Along these
lines, a recent study found that, among victims of IPV, reexperi-
encing symptoms predicted revictimization, an effect that was
partially mediated by victims’ own psychological IPV behavior
(Kujipers, van der Knapp, & Winkel, 2012).

Although studies to date have provided ample evidence for
bidirectional relationships between trauma exposure and PTS, the
extant research is limited in at least five ways. First, the majority
of studies have not tested the PTS to traumatic events and trau-
matic events to PTS pathways simultaneously, making it unclear
whether they operate together within the same sample and to what
effect. Second, longitudinal data is needed to explore the temporal
dynamics between PTS and trauma exposure. To our knowledge,
no studies to date have drawn on longitudinal data to test a
cross-lagged model of trauma exposure and PTS.

Third, with few exceptions (e.g., Gabert-Quillen et al., 2012),
the majority of studies on this topic have investigated PTSD
dichotomously, focusing on the presence or absence of the disor-
der, rather than exploring associations between trauma exposure
and a continuous measure of PTS. This is a significant limitation
given that continuous measures allow for optimal exploration of
levels of PTS over time. Among participants who consistently do

or do not meet diagnostic criteria for PTSD, variation in PTS could
have important implications for adaptive functioning (e.g., Pi-
etrzak, Goldstein, Southwick, & Grant, 2011). The literature on
revictimization also suggests the importance of examining symp-
tom clusters within PTSD separately, as they could be differen-
tially associated with subsequent trauma exposure.

Fourth, few studies have differentiated between assaultive and
nonassaultive trauma. In the current study, we define assaultive
trauma as actual or threatened violations of bodily integrity that
are interpersonal in nature, including rape, physical assault, or
being held captive, tortured or kidnapped. We include both direct
experiences, wherein the person was a victim of or witness to the
assault, and indirect experiences, wherein the person’s close friend
or family member was the victim, as both could theoretically affect
the person’s sense of safety and trust in his or her environment. In
contrast, we define nonassaultive trauma as actual or threatened
violations of bodily integrity that are not inherently interpersonal
in nature, including motor vehicle accidents, natural disasters, and
life-threatening illnesses. Again, we included both direct and in-
direct experiences of such events in our definition.

Although PTS has been more consistently associated with as-
saultive trauma (e.g., Cougle et al., 2009; Krause, Kaltman, Good-
man, & Dutton, 2006), at least one prospective study found that
individuals with chronic PTSD were more likely to experience
both assaultive and nonassaultive traumatic events when reas-
sessed 2 years later (Cougle, Resnick, & Kilpatrick, 2013). As-
saultive and nonassaultive trauma could also differ in their impact
on PTS. For example, a study of women in an urban environment
found higher PTS severity and longer symptom duration for
women who had experienced assaultive trauma, versus nonassaul-
tive, trauma (Gill, Page, Sharps, & Campbell, 2008).

Lastly, few studies on this topic have included non-Hispanic
Black residents from urban environments. This is a significant
limitation given the increased risk of assaultive violence among
this population (e.g., Breslau et al., 1998), which could perhaps
yield stronger associations between trauma exposure and PTS.
Conversely, linkages between trauma and PTS could be attenuated
in an urban context because pervasive exposure to violence may
initiate cognitive processes associated with normalization of vio-
lent stimuli that in turn may operate to mitigate the negative
psychological effects of violence (Ng-Mak, Salzinger, Feldman, &
Stueve, 2002).

The Current Study

In the current study, we addressed these limitations by (a)
testing longitudinal cross-lagged models of PTS and trauma ex-
posure, (b) including a continuous measure of PTS, (c) running
separate models for assaultive and nonassaultive trauma, and (d)
drawing upon a sample of predominantly non-Hispanic Black
residents of urban Detroit. Based on the literature to date, we
hypothesized significant cross-lagged paths such that individuals
who reported exposure to more traumatic events at one wave
would report higher PTS at subsequent waves, and individuals
with higher PTS at one wave would report exposure to more
traumatic events at subsequent waves. No a priori hypotheses were
made about whether the magnitude of these pathways would vary
between models with assaultive and nonassaultive traumatic
events given the lack of available data on this topic.
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Method

Participants and Procedure

Data were drawn from the Detroit Neighborhood Health Study
(DNHS), a longitudinal study of predominantly non-Hispanic
Black adults (18 years or older) living in Detroit, Michigan.
Baseline telephone surveys were conducted by contacting house-
holds within the city limits of Detroit and randomly selecting one
adult from each household to participate. Participants were se-
lected using a dual-frame probability design, through use of tele-
phone numbers obtained from the United States Postal Service
Sequence Files, as well as a list-assisted random-digit-dial frame.
Individuals without listed numbers or with only a cell phone were
recruited by mail. Additional detail on the baseline sampling
methodology of DNHS can be found elsewhere (e.g., Uddin et al.,
2010). Wave 1 (W1) of the study was conducted between 2008 and
2009, and a total of 1,547 participants completed the survey, with
an overall response rate among eligible persons of 53.0%. Approx-
imately a year after W1, participants were recontacted for the
Wave 2 (W2) assessment. A total of 1,054 participants completed
the W2 survey (68.1% retention rate). Wave 3 (W3) occurred
approximately a year after W2, and 965 participants from the
baseline sample participated (62.5% retention rate). A total of 847
participants completed all three waves, yielding an overall reten-
tion rate of 54.8%. At each wave, participants completed a struc-
tured telephone survey, which lasted an average of 40 min and
included a measure of PTS and an inventory of traumatic events.
Informed consent was obtained at the beginning of each survey,
and participants were offered $25 for their participation in each
interview. The Institutional Review Board of the University of
Michigan approved the study.

Because we were interested in the impact of trauma exposure
over time, we selected participants who reported at least one
lifetime traumatic event and therefore completed the inventory of
PTS at W1 (n � 1360). The majority of the participants (84.4%)
identified as non-Hispanic Black, 9.9% as non-Hispanic White,
and 1.8% as Hispanic; 57.4% were female. On average, partici-
pants were 50.60 years old (SD � 16.57; range: 18–92) at W1. At
W1, 25.8% were married, whereas 24.2% were separated or di-
vorced, 11.9% widowed, and 38.1% single and never married.
Participants also reported on their income and employment status
at W1: 28.2% reported an income under $15,000, and 56.9% were
unemployed. The number of years since participants’ “worst”
trauma ranged from 0 to 89 (M � 14.29, SD � 13.75). There were
no significant differences in W1 PTS or trauma exposure by years
since “worst” trauma.

Measures

Traumatic events. At W1, participants completed a 20-item
trauma inventory of lifetime traumatic events (Breslau et al.,
1998). At W2 and W3, participants completed the inventory in
reference to the time since the last interview. From the 20-item
inventory, we selected eight items indicative of assaultive trauma
and seven of nonassaultive trauma, as defined in the current study
(see Table 1). Five items were excluded from this categorization
because they were not clearly assaultive or nonassaultive. First, we
excluded “experienced combat or exposure to a war zone in the

military or as a civilian” because such experiences could entail
both assaultive and nonassaultive trauma and the participants did
not detail their specific war-related experiences. Second, the item
“unexpectedly discovered a dead body” was excluded because it
did not specify whether the death was due to assaultive violence
(e.g., murder) or nonassaultive trauma (e.g., an accident). The
same rationale was behind our decision to exclude two additional
items: “witnessed someone being killed or seriously injured” and
“the sudden, unexpected death of someone close.” Finally, an item
wherein participants indicated whether they had experienced an-
other traumatic event not on the inventory was excluded because
participants endorsing this item were not asked to specify the
nature of the event. The total number of assaultive events and
nonassaultive events endorsed at each wave were included as
count variables.

Posttraumatic stress. PTS was assessed using an interview
version of the PTSD Checklist-Civilian Version (PCL-C; Weath-
ers & Ford, 1996). The PCL-C includes 17 items, representing
Criteria B (reexperiencing: five items, e.g., “repeated, disturbing
thoughts or memories about the event”), Criteria C (avoidance:
two items, e.g., “avoiding activities or situations because they
reminded you of the stressful experience”; and emotional numb-
ing: five items, e.g., “loss of interest in things you used to enjoy”),
and Criteria D (hyperarousal: five items, e.g., “trouble falling and
staying asleep”) from the Diagnostic and Statistical Manual of
Mental Disorders (4th ed.; DSM–IV, APA, 2000). At each assess-
ment, participants asked to respond based on the event reported as
the “worst” at W1 and, at W2 and W3, were reminded of the which
event they had reported. Participants indicated the degree to which
they had been bothered by each symptom as a result of the event
from 1 � not at all to 5 � extremely. Responses are typically
summed to yield a symptom severity score, and scores above 44
are indicative of probable PTSD in normative samples (Blanchard,
Jones-Alexander, Buckley, & Forneris, 1996). Whereas the items
on the PCL-C are typically asked in reference to the past month,
the timeframe was modified for the current study. At W1, partic-
ipants were asked the extent they were ever bothered by each
symptom, and at W2 and W3, the extent they were bothered since
the prior interview. The PCL-C has previously been shown to have
excellent internal consistency and substantial agreement with
PTSD diagnosis and symptom ratings (e.g., Blanchard et al., 1996;
Weathers, Litz, Herman, Huska, & Keane, 1993). Clinical in-
person interviews with a random subsample of 51 DNHS partici-
pants generally supported the reliability and validity of PTSD
diagnoses based on meeting criteria on the reexperiencing, avoid-
ance/numbing, and hyperarousal subscales of the PCL-C, as well
as the additional criteria (via items assessing feelings of helpless-
ness and hopelessness during the event, duration of symptoms, and
significant distress and functional impairment), relative to the
gold-standard Clinician-Administered PTSD Scale for DSM–IV
(CAPS; for additional details, see Uddin et al., 2010). Specifically,
the PCL-C had a specificity of 0.97, positive predictive value of
0.80, negative predictive value of 0.72, and an area under the
receiver-operating characteristic (ROC) curve of 0.76. Notably,
however, the sensitivity of the PCL-C was only 0.24, implying that
the prevalence of PTSD based on the PCL-C was conservative in
the study. The internal consistency of the PCL-C in this study was
� � .93 at W1, .94 at W2, and .97 at W3.
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Data Analysis

Descriptive statistics for all study variables, as well as attrition
and missing value analysis, were conducted in SPSS 20.0 (IBM
Corp., 2011). All subsequent analyses were conducted in Mplus
7.1 (Muthén & Muthén, 1998–2012). Maximum likelihood (ML)
estimation with robust standard errors, via the MLR estimator, was
used to handle missing data and non-normality. Longitudinal mea-
surement models for PTS were tested, and goodness of fit was
evaluated using the Root Mean Square Error of Approximation
(RMSEA) and its 90% confidence interval (CI), and the Compar-
ative Fit Index (CFI). The following criteria were used to deter-
mine acceptable model fit (Hu & Bentler, 1999): RMSEA and its
90% CI upper limit close to or below 0.06, and CFI close to or
above .95. Comparative fit of nested measurement models was
evaluated with chi-square difference tests (�diff

2 ), using scaling
factors to account for the use of MLR (Satorra & Bentler, 2001),
and change in CFI, with changes � .01 indicating worse fit
(Cheung & Rensvold, 2002). Next, the hypothesized cross-lagged
panel models between trauma exposure and PTS were conducted,
with separate models for assaultive events and nonassaultive
events. Trauma counts (i.e., the number of events on the trauma
inventory endorsed) were modeled as single indicators of standard-
normal latent variables with means set at 0 and variances set at 1,
which permitted use of MLR (Kline, 2005). Because count vari-
ables were used, RMSEA and CFI were unavailable as indicators
of model fit, and chi-square tests were only available for the count
outcomes. Therefore, these values are not reported in the results.

The cross-lagged models were replicated for each PCL-C symp-
tom cluster summary score. In the symptom cluster models, each
summary score was included as an observed variable; that is,
individual items for each cluster were not loaded onto a latent
symptom cluster variable. We note here that analyzing each cluster
separately contradicts our use of latent posttraumatic stress vari-
ables in the prior models. Specifically, latent variable models carry
the assumption that each indicator is interchangeable, with each
being a reflection of the latent variable and measurement error (cf.,
Jarvis, Mackenzie, & Podsakoff, 2003). This contrasts with our
approach to looking at each indicator separately, which assumes
that they might relate differently to other variables in the model.
Despite this contradiction, we felt that analyses of different symp-
tom clusters could provide important insights into how each relates
to assaultive and nonassaultive trauma exposure. Additionally,
these analyses were motivated by findings demonstrating differ-
ential relations between the symptom clusters and trauma exposure
(e.g., Kujipers et al., 2012; Risser et al., 2006).

Results

Descriptive Analyses

Table 1 includes the frequency of each of the 15 traumatic
events at each wave. Means and standard deviations of the PCL-C
total severity score, PCL-C symptom cluster subscale scores, and
counts of assaultive and nonassaultive events endorsed at each

Table 1
Number and Percentage of Participants Reporting Each Traumatic Event (N � 1,360)

Wave 1 Wave 2 Wave 3

Assaultive trauma
Been raped 216 (15.9%) 32 (3.4%) 24 (2.8%)
Experienced another kind of sexual assault or unwanted

sexual contact as a result of force, threat of harm, or
manipulation 293 (21.5%) 14 (1.5%) 15 (1.8%)

Been shot or stabbed 217 (16.0%) 19 (2.0%) 16 (1.9%)
Been mugged, held up, or threatened with a weapon 519 (38.3%) 52 (5.5%) 39 (4.6%)
Been held captive, tortured or kidnapped 429 (31.6%) 50 (5.3%) 46 (5.4%)
Been badly beaten up 105 (7.7%) 22 (2.3%) 24 (2.8%)
Learned that a close friend or relative was raped or

sexually assaulted 212 (15.7%) 11 (1.2%) 12 (1.4%)
Learned that a close friend or relative was seriously

physically attacked 177 (13.0%) 2 (0.2%) 1 (0.1%)
Any assaultive trauma 983 (72.3%) 138 (14.7%) 129 (15.1%)

Nonassaultive trauma
Been in a serious car or motor vehicle crash 172 (12.7%) 5 (0.5%) 7 (0.8%)
Experienced any other kind of serious accident or injury 410 (30.3%) 43 (4.6%) 50 (5.9%)
Experienced a natural disaster (e.g., fire, flood,

earthquake) in which you were hurt or your property
was damaged 162 (12.0%) 2 (0.2%) 3 (0.4%)

Been diagnosed with a life-threatening illness or had a
serious operation 1091 (80.4%) 357 (38.1%) 328 (38.5%)

Had a child of yours diagnosed as having a life-
threatening illness 386 (28.5%) 133 (14.1%) 133 (15.7%)

Learned that a close friend or relative was seriously
injured in a motor vehicle crash 76 (5.6%) 1 (0.1%) 0 (0.0%)

Learned that a close friend or relative was seriously
injured in any other accident 532 (39.2%) 31 (3.3%) 30 (3.5%)

Any nonassaultive trauma 1,091 (80.2%) 194 (21.7%) 191 (22.3%)

Note. Values based on raw data.
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wave are provided in Table 2. Based on the symptom severity
score cut-off of 44, 20.9% had probable PTSD at W1, 15.7% at
W2, and 14.7% at W3.

Bonferroni-corrected independent-samples t tests and chi-square
tests detected no significant differences in demographic character-
istics between the 1,360 participants who reported at least one
lifetime trauma at W1 and the 187 who did not meet this inclusion
criterion. For the 1,360 included participants, the overall rate of
missing data at the item level was 14.7%. Average missing rates
for 20 trauma inventory items at each wave were as follows: 0.2%
at W1, 30.8% at W2, and 37.2% at W3. For the PCL-C items,
average missing rates at each wave were 0.9% at W1, 61.2% at
W2, and 65.6% at W3. For the 1,052 participants who provided
any W2 data, average rates of missingness for W2 trauma and
PCL-C items were 0.04% and 45.0%, respectively. For the 965
participants who provided any W3 data, average rates of missing-
ness for W3 trauma and W3 PCL-C items were 0.2% and 46.6%,
respectively. Given the high rates of missingness for W2 and W3
PCL-C, we ran additional independent-samples t tests and Mann–
Whitney tests to examine whether participants missing PCL-C
items at each time point differed in their levels PCL-C of and W1
total counts of traumatic events, respectively. We found that par-
ticipants missing W2 PCL-C items had significantly lower W1
PCL-C, t(894.47) � 4.78, p � .001, equal variances not assumed
and reported significantly fewer W1 traumatic events (Z � �5.72,
p � .001). The same was true for participants missing W3 PCL-C
items: t(820) � 3.62, p � .001 and Z � �5.92, p � .001.

Posttraumatic Stress: Longitudinal Measurement
Model

Based on previous research suggesting a four-factor structure of
PTSD (e.g., King, D. W., Leskin, King, & Weathers, 1998), mean
scores for items on the reexperiencing, avoidance, emotional
numbing, and hyperarousal subscales were included as indicators
of a PTSD latent variable in the measurement model (see Figure
1). As shown, correlated errors between assessments of each
PCL-C subscale at each wave were included. A baseline model
that allowed for free estimation of factor loadings and intercepts,
and that constrained the variance of the PTSD latent variable at
each wave at 1.0, had acceptable fit with the data, �2(39) �
141.43, p � .001, RMSEA � .04, 90% CI [.04, .05], CFI � .98.
A second model constrained factor loadings to equality at each
wave and the variance of the PTSD latent variable at Wave 1 only

at 1.0, and allowed for free estimation of the variances of the PTSD
latent variable at Waves 2 and 3. This model also had acceptable fit
with the data, �2(45) � 147.36, p � .001, RMSEA � .04, 90% CI
[.03, .05], CFI � .98. The second model did not produce a statistically
significant reduction in model fit, �diff

2 (6) � 5.75, p � .45, and the
change in CFI was � .01. Therefore, we concluded that the factor
loadings were time invariant. The standardized parameter estimates of
this solution, which was used in all subsequent models, are presented
in Figure 1 (all factor loading and factor correlation ps � .001).

Cross-Lagged Models

The results of the cross-lagged models are shown in Figures
2a–2b. Standardized coefficients for the cross-lagged paths, as
well as standard errors and 95% confidence intervals, are also
listed in Table 3 as rough indicators of effect size. For the assaul-
tive traumatic events model, the path from W1 assaultive events to
W2 PTS was marginally significant, whereas the path from W2
assaultive events to W3 PTS was statistically significant. In both
cases, exposure to more assaultive events at one wave was asso-
ciated with higher PTS at the subsequent wave. Neither of the
paths from PTS to subsequent assaultive events reached statistical
significance. For the nonassaultive traumatic events model, neither
of the paths from nonassaultive events to PTS was significant.
Both paths from PTS to subsequent nonassaultive events were
significant, however, such that higher PTS at one wave was
associated with significantly more nonassaultive events reported at
the subsequent wave. In Figures 2a–2b, standardized disturbances
of endogenous variables, are provided as indicators of effect size.
The percent of variance explained ranged from 28% to 53%.
Notably, all of the standardized disturbances were statistically
significant, meaning that there was significant residual variance in
each endogenous variable.

We could not directly assess whether observed differences in the
cross-lagged paths between the assaultive and nonassaultive mod-
els were statistically significant because the two types of traumatic
events were not included in the same model. To provide some
insight into the magnitude of observed differences, we inspected
the 95% CIs of the paths in the two models. For each cross-lagged
path, the 95% CIs overlapped between the two models, suggest-
ing—but not explicitly demonstrating—that the observed differ-
ences were not statistically significant. We note here that, in
supplementary analyses, we tried to run a model including both
assaultive and nonassaultive events. However, this model would

Table 2
Descriptive Data for Variables Included in Analyses (N � 1,360)

Wave 1 Wave 2 Wave 3

M (SD) Range M (SD) Range M (SD) Range

PTS symptom cluster scores
Reexperiencing 2.22 (1.05) 1.0–5.0 2.01 (1.01) 1.0–5.0 1.98 (1.02) 1.0–5.0
Avoidance 2.10 (1.26) 1.0–5.0 1.93 (1.14) 1.0–5.0 1.88 (1.10) 1.0–5.0
Numbing 1.75 (.92) 1.0–5.0 1.59 (.85) 1.0–4.8 1.60 (.81) 1.0–5.0
Hyperarousal 2.00 (1.01) 1.0–5.0 1.87 (.95) 1.0–5.0 1.85 (.95) 1.0–5.0

Counts of traumatic events
Assaultive events 1.81 (1.69) 0–8 .21 (.59) 0–5 .21 (.55) 0–4
Nonassaultive events 1.86 (1.49) 0–7 .28 (.61) 0–5 .29 (.62) 0–4

Note. Values based on raw data.
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not run with our data, despite the use of several strategies to
facilitate model convergence (e.g., Montecarlo integration, in-
creasing the number of iterations; Muthén & Muthén, 1998–2012).

The cross-lagged models were replicated with each symptom
cluster summary score. Standardized coefficients, standard errors,
and 95% CIs for the cross-lagged paths in these models are listed
in Table 3. As shown, the patterns of statistical significance were
generally consistent with the PTS models, although there were
some exceptions (listed in boldface): (a) the paths from W1 as-
saultive events to all symptom clusters at W2 were statistically
significant, (b) the paths from W1 avoidance and emotional numb-
ing to W2 assaultive events were statistically significant, and (c)
the paths from W2 nonassaultive events to W3 avoidance and
emotional numbing were statistically significant. Despite these
exceptions, we noted that the direction of all but three paths (listed
in italics) was consistent across the four symptom clusters, that any
differences in the magnitude between the paths were small, and
that all 95% confidence intervals were overlapping. Because the
different symptom clusters were not included in a single model, we
could not determine whether any observed differences were sta-
tistically significant.

Supplementary Analysis: Indirect Paths From W1
Trauma to W2 PTS

In reviewing the results of the cross-lagged models, we noted
that none of the direct paths from W1 traumatic events to W2 PTS
reached statistical significance (although this pathway was signif-
icant in the assaultive events model for each symptom cluster). We
speculated that this could be due in part to the temporal nature of
the data. That is, the W1 assessment of traumatic events included
lifetime events, some of which might have occurred well before
participants enrolled in the study. Such events might not be di-
rectly contributing to W2 PTS, but instead, might be indirectly

influencing W2 PTS through either W1 PTS or W2 traumatic
events. To test this possibility, we ran models testing these two
indirect pathways. In these models, the covariance between W1
traumatic events and W1 PTS was converted to a directional
path from the former to the latter. The same was done for the path
between W2 traumatic events and W2 PTS. The indirect path
through W1 PTS was computed as the product of (a) the direct
path from W1 trauma to W1 PTS, and (b) the direct path from W1
PTS to W2 PTS. The indirect path through W2 trauma was
computed as the product of (a) the direct path from W1 trauma to
W2 trauma, and (b) the direct path from W2 trauma to W2 PTS
(Muthén, 2011). Additionally, we computed total effects from W1
trauma to W2 PTS as the sum of the direct effect and two indirect
effects. Table 4 lists the unstandardized coefficients, standard
errors, and 95% confidence intervals for the direct, indirect, and
total effects. Notably, the two indirect paths were statistically
significant in the assaultive events and nonassaultive events mod-
els.

Discussion

The purpose of this study was to explore longitudinal and
bidirectional relationships between counts of assaultive and non-
assaultive traumatic events and a continuous measure of PTS
among a sample of primarily non-Hispanic Black adults living in
urban Detroit. The results of cross-lagged panel models suggested
that exposure to assaultive events has a long-term influence on
PTS symptomatology. Exposure to more lifetime assaultive trau-
matic events, reported at W1, was marginally associated with
higher W2 PTS. Exposure to more assaultive events between W1
and W2, reported at W2, was significantly associated with higher
PTS at W3. Higher PTS at one wave, in turn, was associated with
exposure to more nonassaultive traumatic events at the subsequent
wave. These findings suggest a cycle of adversity in which urban

Wave 1 
Posttraumatic 

Stress 

Reexp1 Avoid1 Numb1 Hyper1 

Wave 2 
Posttraumatic 

Stress 

Reexp2 Avoid2 Numb2 Hyper2 

Wave 3 
Posttraumatic 

Stress 

Reexp3 Avoid3 Numb3 Hyper3 

.63 

.51 

.49 

.85 .78 .83 .85 .82 .77 .81 .86 .83 .83 .84 .88 

.28 .40 .31 .27 .33 .40 .34 .26 .32 .31 .29 .22 

Figure 1. Final longitudinal measurement model of posttraumatic stress symptoms. Standardized parameter
estimates provided (all ps � .001). For clarity, correlated error estimates are not presented (range � .03–.32).
Reexp � Reexperiencing; Avoid � Avoidance; Numb � Numbing; Hyper � Hyperarousal.
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residents who have been exposed to assaultive trauma are at
increased risk of more severe and chronic PTS symptoms, which
in turn increase risk for exposure to nonassaultive traumatic
events.

It is important to note, however, that this cycle of adversity was
not directly examined in the current study. A model that included
both assaultive and nonassaultive events modeled as count vari-
ables did not run with our data, despite the use of several strategies
to facilitate model convergence. Therefore, we were unable to

assess indirect paths from assaultive to nonassaultive events
through PTS. We were also unable to determine whether the
patterns of statistical significance in the cross-lagged paths held
after controlling for within-wave covariances between assaultive
and nonassaultive events, which at the bivariate level ranged from
.54 to .93. Finally, we were unable to compare whether observed
differences in the cross-lagged paths between the models were
statistically significant. We noted, however, that the 95% confi-
dence intervals for respective cross-lagged coefficients overlapped

Figure 2. (a) Results of model including assaultive traumatic events. Cross-lagged paths and coefficients are
in boldface for clarity. a p � .10. � p � .05. ��� p � .001. (b) Results of model including nonassaultive events.
Cross-lagged paths and coefficients are in boldface for clarity. � p � .05. �� p � .01. ��� p � .001.
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between the two models. Although this observation suggests that
the pathways did not differ between the assaultive and nonassaul-
tive models, it is not a direct test of statistical significance and we
believe that the differences in the magnitude of the paths are still
noteworthy.

We replicated the analysis for all PTS symptoms with separate
analyses for the four PTSD symptom clusters and noted some
points of divergence. In the assaultive trauma models, more W1
assaultive events were associated with significantly higher levels
of each symptom cluster at W2. Additionally, W1 emotional
numbing was significantly associated with exposure to more W2
assaultive events, which is consistent with previous findings link-
ing emotion dysregulation and impaired risk detection (e.g., Walsh
et al., 2012). In the nonassaultive trauma models, more W2 non-
assaultive events were significantly associated with higher levels
of avoidance and emotional numbing at W3. Again, because these
models were not nested, we could not directly test for whether
observed differences were statistically significant. We noted that
the magnitude of differences among the coefficients was small, all
respective 95% confidence intervals were overlapping, and paths
were consistently in the same direction. Nonetheless, the findings
provided some evidence of differential relationships between the
symptom clusters and trauma exposure. Further exploration of
these differences, as well as the mechanisms underlying the cross-
lagged paths for each symptom cluster, would be interesting di-
rections for future study.

In interpreting the results, we noted that in no case were lifetime
traumatic events significantly associated with W2 PTS, although
this path was marginally significant in the assaultive events model.
Because we were interested in the long-term influence of lifetime
trauma on PTS, we ran supplementary analysis assessing indirect
pathways from lifetime trauma to W2 PTS through W1 PTS and
W2 traumatic events. Both indirect pathways were statistically
significance in the assaultive and nonassaultive events models.
These results suggest that exposure to lifetime traumatic events—
both assaultive and nonassaultive—exert a long-term influence on
PTS by increasing risk for more proximal PTS and exposure to
additional trauma.

The results of the study contribute to the literature in three ways.
First, the longitudinal design of the study allowed for exploration
of bidirectional pathways both prospectively and simultaneously.
By modeling the pathways prospectively, we were able to provide
stronger evidence for the directionality of the relationships (i.e.,
that PTS leads to trauma exposure, and vice versa) than previous
cross-sectional studies. By testing both pathways simultaneously
through cross-lagged models, we were able to investigate the
magnitude of each pathway, while controlling for the other path-
way, again strengthening the results. Additionally, the inclusion of
a continuous measure of PTS and counts of traumatic events,
rather than dichotomous variables, allowed for a more fine-tuned
investigation of how levels of one construct related to levels of the
other over time. The study design overall provided more definitive
evidence for bidirectional pathways between PTS and trauma
exposure, and the results of the study are consistent with prior
research documenting clear associations between levels of trauma
exposure and PTS (e.g., Breslau, Chilcoat, Kessler, & Davis,
1999), as well as studies showing that PTS increases the likelihood
of future trauma exposure (e.g., Cougle et al., 2009).T
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Second, the inventory of trauma exposure allowed for explora-
tion of whether the magnitude of the cross-lagged paths varied by
whether the traumatic events were assaultive (e.g., rape, being
mugged or held up) or nonassaultive (e.g., serious illness, natural
disaster). This is in contrast to the majority of previous studies,
which have not differentiated between assaultive and nonassaul-
tive trauma. Although we could not explicitly test whether ob-
served differences reached statistical significance, the results pro-
vided some evidence that assaultive events are more strongly
associated with subsequent PTS than nonassaultive events, which
is consistent with previous findings (Breslau et al., 1998). The
results also suggest that PTS symptoms might lead to more non-
assaultive, versus assaultive, traumatic events. These findings are
inconsistent with previous research and theory suggesting that PTS
might render individuals more vulnerable to assaultive events,
particularly those that are interpersonal in nature and over which
an individual may exert more control.

Third, the study is focused on a sample of predominantly non-
Hispanic Black adults living in an urban context, which is in
contrast to the majority of previous studies that have investigated
relationships between PTS and trauma exposure and is of partic-
ular importance given the high risk of assaultive violence among
this population. Even within samples at increased risk of victim-
ization and PTS, there is heterogeneity in exposure and psycho-
logical responses. Future studies that delve into the factors that
render individuals within these groups vulnerable would therefore
be of value.

Implications

The evidence for bidirectional paths between trauma exposure
and PTS here underscores the need for greater attention to the
interplay between these constructs in shaping longitudinal patterns
of psychological symptoms. Further longitudinal studies could
more explicitly test the cycle of adversity suggested by the results
through testing models that include both assaultive and nonassaul-
tive events and indirect pathways from the former to the latter
through PTS. Future studies that explore the mechanisms under-
lying the paths between trauma and PTS would also be significant
contributions to the literature. Investigations that include con-
structs that have been proposed as contributing to revictimization,
including emotion dysregulation, impaired threat detection, and
risk behavior, would be of particular value (e.g., Marx et al., 2005;
Messman-Moore & Long, 2003). Such studies could perhaps pro-
vide more information on whether the different PTS symptom
clusters differentially relate to trauma exposure. Studies that gather

more detailed information regarding traumatic events, for example
the extent to which events are within or outside of individual
control, would shed additional light on these pathways. Further
studies could also explore moderators; for example, perhaps the
association between traumatic events and PTS is weaker for indi-
viduals with higher social support and community involvement, or
who are involved in treatment.

Further research on factors that mediate and moderate relation-
ship between PTS and trauma exposure would inform policy and
clinical interventions, for example by demonstrating individual
and community capacities that buffer against trauma exposure and
prevent revictimization. In the absence of such findings, the results
of the current findings merely provide support for existing empir-
ically supported interventions to reduce PTS (e.g., Ponniah &
Hollon, 2009), and trauma exposure in urban contexts (e.g., Cen-
ters for Disease Control and Prevention, 2011). However, given
the extent of trauma exposure in this community sample and that
PTS in this context was associated with increased risk of a range
of traumatic events, we echo the call of Messman-Moore and Long
(2003) for researchers, providers, and policymakers to take an
ecological perspective on retraumatization that accounts for mul-
tiple levels of influence (e.g., individual, interpersonal, societal) on
cycles of violence.

Limitations

Several limitations to the study are worth noting. Although the
checklist of traumatic events allowed for assessment of a wide
range of experiences, we lacked in-depth information about the
events reported and all events were given equal weight. There is
intracategory variability for traumatic events assessed via checklist
like the one used in this study (Dohrenwend, 2006), and we were
unable to determine how much assaultive versus nonassaultive
events were influenced by individual characteristics. For example,
some of the nonassaultive events (e.g., motor vehicle accident)
could be due in part to engagement in risk behavior (e.g., substance
use) to ameliorate negative emotions resulting from PTS. It is also
likely that variations in characteristics of traumatic events, such as
their severity, duration, and appraisal, could influence subsequent
PTS symptoms. Likewise, PTS could be differentially related to
various aspects of subsequent trauma exposure. As such, further
studies that include more precise assessments of traumatic events
are needed to deepen our understanding over how trauma and PTS
relate over time. Participants’ reports of traumatic events might
also have been biased by their current symptoms, such that those
suffering from higher PTS might have been likely to report more

Table 4
Results of Models Testing Indirect Effects From Wave 1 Trauma Exposure to Wave 2 Posttraumatic Stress (N � 1,360)

Assaultive traumatic events Nonassaultive traumatic events
Estimate (SE) [95% CI] Estimate (SE) [95% CI]

Direct effect �.22 (.14) [�.49, .05] �.24 (.12) [�.47, �.01]�

Indirect effect 1: Trauma 1 ¡ PTS1 ¡ PTS2 .27 (.05) [.17, .36] ��� .25 (.04) [.17, .32] ���

Indirect effect 2: Trauma 1 ¡ Trauma 2 ¡ PTS2 .36 (.11) [.13, .58] �� .18 (.07) [.04, .32] �

Total effect .40 (.07) [.26, .55] ��� .19 (.08) [.05, .34] �

Note. Each indirect effect was computed as product of the two direct pathways within it. Each total effect was computed as the sum of the direct effect and two
indirect effects. Unstandardized coefficients are presented.
� p � .05. �� p � .01. ��� p �.001.
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events (e.g., Roemer, Litz, Orsillo, Ehlich, & Friedman, 1998).
Retrospective bias could inflate correlations between PTS and
traumatic events within each wave, and possibly longitudinal as-
sociations as well. The low sensitivity of the modified PCL-C as a
diagnostic instrument of lifetime PTSD, relative to the CAPS, in
the larger study is an additional limitation. Notably, however, the
PCL-C was not used as the basis for a categorical indicator of
PTSD in the current study, but rather as a continuous measure of
PTS symptoms. Additionally, it is unclear how conservative esti-
mates of participants’ symptomatology would affect associations
with trauma exposure.

The focus of the study was also limited to trauma exposure,
rather than a wider range of events that could shape, and be shaped
by, PTS symptomatology. Future studies that incorporate more
general stressors (e.g., relationship tensions, employment difficul-
ties) in addition to trauma, for example, could better reflect rela-
tionships between accumulated adversity and PTS. As mentioned
previously, we also lacked measures assessing constructs that
could tap into the mechanisms through which PTS could influence
subsequent trauma exposure, such as impairments in threat detec-
tion, emotion dysregulation, or risk behaviors. Further studies that
include more waves of data could also use a latent difference score
approach to model mean level change in PTS and trauma exposure
over time (cf., King, L. A., et al., 2006).

In addition, participants who did not report any lifetime trau-
matic events at W1 were not included in the analysis, which might
have inflated associations between PTS and subsequent trauma
exposure. These excluded participants did not complete W1 as-
sessments of lifetime PTS, and it did not make sense conceptually
to estimate their W1 PTS using maximum likelihood (because
these values would not be missing at random) or set their W1 PTS
to zero (which would carry the flawed assumption that they had no
W1 PTS-like symptoms). Another noteworthy limitation was that
rates of missingness at the W2 and W3 were high, particularly on
the measure of PTS. Moreover, participants who completed W2
and W3 assessments of PTS had significantly higher baseline PTS
and trauma exposure than those did not. Although the use of
maximum likelihood allowed us to include participants with miss-
ing data, it is possible that this approach did not capture unmea-
sured differences between the two groups that could have biased
our results. One possibility is that some of the participants missing
follow-up assessments could not recall the event they reported as
the “worst” at baseline, despite being reminded of which event
they had reported, and therefore could not report on PTS linked to
that event. It is also possible that some participants refused to
report on PTS linked to their “worst” W1 event, but completed
other measures in the study, including the inventory of traumatic
events. Notably, none of the interviewers provided participant
comments on why they did not complete subsequent assessments
of PTS, nor did they provide any insight into this pattern. A more
general limitation of the study was having all assessments linked to
the “worst” event. Although this method allowed for consistency
in measurement over time (e.g., vs. linking subsequent assess-
ments to a different traumatic event), it does not fit with a con-
ceptualization of PTSD as a set of symptoms that could be con-
nected to multiple traumatic events. The measure of PTS was also
based on the DSM–IV, rather than the DSM-5, diagnostic criteria
for PTSD. The scale items did not reflected updated wording of
symptoms, and the three additional symptoms were not assessed. It

is possible that these alterations could have affected the results and
therefore replication with updated measures is needed.

Replication across other urban environments is also needed
given that the participants were all from the same metropolitan
area. An additional consideration is that the sample was, on aver-
age, middle-aged (M � 52.47 years old, SD � 16.06, range:
18–92). Persons aged 12 to 24 years are at highest risk of violence
exposure (Truman & Planty, 2012), and only 6.0% of the sample
was 24 or younger at baseline. It is possible that the relatively low
incidence of assaultive events in the current study could render
associations between PTS and assaultive trauma weaker than in a
study focusing on younger adults. Additionally, the associations
could be inflated due to the strong influence of the environment for
individuals living in a high-poverty, urban context. That is, envi-
ronmental factors, such as neighborhood violence, poor housing
quality, and lack of access to adequate health care, could increase
the risk of both traumatic events and PTS, perhaps strengthening
the relationship between them. This could be especially true for
nonassaultive traumatic events, which were reported somewhat
more often than assaultive events in the current study.

Despite these limitations, the results of the study further our
understanding of the processes that lead to chronic PTS. In the
sample of trauma survivors from a predominantly non-Hispanic
Black urban context, we found that past-year exposure to assaul-
tive events was associated with significantly greater PTS at follow-
up. Higher PTS, in turn, was significantly associated with further
exposure to more nonassaultive traumatic events. The findings
suggest that individuals suffering from PTS might paradoxically
live in contexts that put them at higher risk of exposure to nonas-
saultive traumatic events. Further exposure to assaultive events, in
contrast, heightens risk for worsening PTS. Future research that
explores the mechanisms underlying these pathways would pro-
vide important insights for policy and practice.
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