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ABSTRACT
Background: Identifying individuals at risk for mental health problems after a disaster often involves assessing

potentially traumatic exposures inherent to the disaster. Survivors of disasters also may have been exposed,
both before and during the event, to trauma not directly related to the disaster. A substantial literature sug-
gests exposure to interpersonal violence may have more severe negative outcomes than exposure to non-
violent events; however, it is unclear whether violent vs nonviolent exposures before and during a disaster
have differential effects on postdisaster psychological functioning.

Methods: We examined the associations of violent and nonviolent exposures before and during Hurricane Katrina
with postdisaster psychological functioning in a sample of male military veterans.

Results: Violent and nonviolent exposures post-Hurricane Katrina as well as pre-Katrina violent exposures were
significantly associated with symptoms of posttraumatic stress disorder, panic, and generalized anxiety dis-
order more than 2 years after the storm. Moreover, veterans who reported violent exposures pre-Katrina were
more than 4 times more likely to have reexperienced interpersonal violence during Katrina than those who did
not report such exposures.

Conclusions: Results suggest assessing disaster-specific experiences in addition to predisaster interpersonal vio-
lence may be important for identifying and triaging individuals at risk for postdisaster mental health problems.

(Disaster Med Public Health Preparedness. 2011;5:S227-S234)
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Substantial work has examined the associations be-
tween exposures to extreme stress or potentially
traumatic events (PTEs) and subsequent mental

health problems. Although rates of exposure to stress-
ful events vary by study and population, epidemiologi-
cal research suggests that approximately 61% of men and
51% of women in the general population and 65% of
military personnel have experienced a PTE.1,2 Types of
exposures differ by sex, with men more likely to expe-
rience combat and women more likely to experience
sexual violence, such as rape.2,3

The type and number of PTEs often influence the se-
verity of negative postdisaster mental health out-
comes. In general, PTEs increase the risk for experienc-
ing depression, anxiety disorders such as posttraumatic
stress disorder (PTSD), substance abuse, and anger,2,4-6

and multiple PTEs compared with a single PTE are as-
sociated with worse mental health outcomes7; how-
ever, PTEs involving interpersonal violence, the ac-
tions of an individual intended to cause injury, death,
or other type of harm to another individual,8 in some
studies have been associated with poorer mental health
outcomes than nonviolent PTEs.9,10

Interpersonal violence may be emotional, verbal, physi-
cal, or sexual. Exposure to interpersonal violence and
the development of subsequent mental illness is mul-
tifaceted and may be potent in determining outcomes.
In addition to predicting the development of psycho-
logical disorders,10 being exposed to violence in the con-
text of a nonviolent PTE, such as a natural disaster, may
exacerbate stress-related symptoms associated with the
disaster.11 Because some natural disasters increase the
risk for experiencing interpersonal violence,12,13 expo-
sure to interpersonal violence is of particular concern
among the survivors of Hurricane Katrina and other
natural disasters. This risk may be particularly high for
individuals who experienced interpersonal violence be-
fore the disaster. For example, Schumacher and col-
leagues13 found women with a history of pre-Katrina in-
timate partner violence were at greatest risk for intimate
partner violence after Katrina. The mechanism of the
association is not clear, but it is possible that the stress
of disasters increases interpersonal conflict and vio-
lence. Therefore, experiencing interpersonal violence
is a predictor of mental health problems and
subsequent violent reexposure (also known as
revictimization),10,13,14 but the nature of the associa-
tions among predisaster violent PTEs, reexposure to vio-
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lent PTEs during a disaster, nonviolent PTEs, and negative men-
tal health outcomes is less clear.

The breadth of research demonstrating associations between
exposure to PTEs and subsequent psychological problems has
been translated clinically into the development of mental health
triage after disasters. Triage facilitates access to services for those
at greatest risk for negative mental health outcomes and en-
ables responders to allocate services to those areas or individu-
als in the greatest need. Triage instruments, such as the
PsySTART Rapid Triage System,15 identify individuals at risk
for negative outcomes based on their exposure to stressors dur-
ing the disaster. The predictive validity of instruments like
PsySTART has been established after natural disasters, such
as the 2004 tsunami in Thailand.16

Because screening instruments are often disaster specific, they
do not take into account the cumulative effect of exposure to
multiple types of PTEs,7 such as interpersonal violence, expe-
rienced before and during the disaster. This limitation could
result in a failure to identify at-risk individuals who experi-
enced less-severe disaster PTEs but severe predisaster PTE. Fur-
thermore, in some disasters for which exposures to disaster-
specific traumatic events are ubiquitous across a population,
instruments using disaster-specific items may not be able to dis-
criminate those at highest risk for mental health problems. For
example, given the catastrophic nature and expanse of the 2010
Haitian earthquake, during which most individuals in and around
Port-au-Prince experienced severe trauma (eg, loss of a family
member, injury), limiting mental health triage to disaster-
specific PTEs would have little utility in prioritizing the allo-
cation of limited mental health resources.

At this point, it is unclear whether and which predisaster stress-
ful events would be important to consider in identifying indi-
viduals at risk for negative mental health outcomes. It is also
unclear whether PTEs during a disaster follow the pattern men-
tioned above, with violent experiences having poorer out-
comes than nonviolent event experiences. To address this gap,
the present study examined the relation between disaster-
specific and predisaster PTEs and subsequent mental health prob-
lems among male military veterans after Hurricane Katrina. We
expected recent exposures (both violent and nonviolent) and
violent exposures experienced before Katrina to be associated
with symptoms of anger, mood, and anxiety disorders after
Katrina. Our analyses adjusted for predisposing risk factors for
adverse psychological outcomes, such as preexisting psycho-
logical disorders, age, marital status, and history of military ser-
vice in a combat zone. Although most research on the long-
term effects of interpersonal violence has been conducted with
adult female subjects, we were also interested in examining, in
an all-male sample, the degree to which experiencing inter-
personal violence before Katrina contributed to interpersonal
violence revictimization during Katrina and negative mental
health outcomes after Katrina. Identification of predisaster ex-
posures that predict postdisaster outcomes would support the

inclusion of predisaster PTEs in mental health triage instru-
ments.

METHODS
Identification of Population to Be Sampled
We used Department of Veterans Affairs’ (VA) administra-
tive files located at the Austin Information Technology Cen-
ter to identify 2 pools of potential subjects: veterans with pre-
hurricane mental illness (MI) diagnoses (MI positive cohort)
and veterans with no prehurricane MI (MI negative cohort).
To be eligible for participation, all of the subjects in the data-
base were required to have had at least 1 outpatient clinic visit
in the 1-year period before Hurricane Katrina at either the VA
Medical Center in New Orleans, Louisiana, or Biloxi, Missis-
sippi, and to have resided in an area greatly affected by Hurri-
cane Katrina. A veteran was considered to have resided in a
hurricane-affected area if his ZIP code reflected likely resi-
dence within Hancock, Harrison, or Jackson counties in
Mississippi or Jefferson, Orleans, Plaquemines, St Bernard, or
St Tammany parishes in Louisiana. All of the participants were
men between 18 and 60 years at the time Hurricane Katrina
made landfall. The study was restricted to male veterans be-
cause the proportion of female veterans was relatively small
(about 12%) and a proportional sampling of men and women
would not have provided adequate power for testing the pos-
sible effects of sex.

In addition to the inclusion criteria that were applied to all of
the participants, cohort-specific inclusion/exclusion criteria were
used. For inclusion in the MI-positive cohort, veterans must
have paid 1 or more visits to a VA mental health clinic be-
tween August 26, 2004, and August 25, 2005, and the veteran
must have been diagnosed as having an affective disorder, anxi-
ety disorder (PTSD and non-PTSD anxiety disorders), or psy-
chotic disorder. Veterans with substance abuse diagnoses in the
5 years preceding Hurricane Katrina were excluded to mini-
mize substance use comorbidity in the sample. For inclusion in
the MI-negative cohort, veterans must have paid 1 or more vis-
its to a VA primary care clinic between August 26, 2004, and
August 25, 2005, and have received no mental health diagno-
ses or substance abuse diagnoses in the preceding 5 years. These
criteria identified a participant sampling pool of 2098 eligible
MI-positive veterans and 2607 MI-negative veterans (N=4705).

Sampling Strategy and Recruitment Procedures
To ensure that respondents adequately represented their re-
spective cohort with regard to disease severity, the potential
participants were stratified according to number of clinic vis-
its (10 strata, ranging from 1 visit to a maximum of �10 vis-
its). Although we acknowledge that number of visits does not
correspond perfectly to the severity of illnesses, this measure
of illness severity was readily available from the administra-
tive database and could serve as a proxy for a direct measure of
disease severity. We then randomly sampled from the entire pool
of 4705 participants with the restriction that the strata propor-
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tions for each cohort sample matched the proportions in the
overall cohort population.

Because it is likely that the severity of negative health out-
comes decreases over time and that recruitment of the pro-
posed sample would require several months, we selected names
from the 2 cohorts simultaneously to minimize “time since the
hurricane” as a potential confound. A total of 850 veterans in
each cohort (1700 total) were eventually drawn for recruit-
ment attempts. Upon reaching a veteran, the interviewer ex-
plained the study in detail, answered questions, and asked for
verbal consent. If consent was given, then the interviewer con-
firmed eligibility by verifying that the respondent was living
in the “highly affected area” at the time of Hurricane Katrina
on the basis of the ZIP codes described above. If the respon-
dent was eligible, then the interviewer verbally administered
the full survey. Interviews were conducted between Novem-
ber 2007 and May 2008, approximately 2.5 years after the hur-
ricane.

Of the 1700 veterans’ names that were originally drawn, 70
(about 4%) opted out by postcard. Six hundred ninety-three
veterans (about 41%) could not be contacted despite attempts
to obtain updated contact information. The survey firm was able
to make contact with 937 (55%) veterans’ households. It was
reported to survey administrators that the prospective partici-
pant in 4 of the 937 households was deceased. One hundred
forty-three veterans declined to participate once contacted by
telephone. An additional 220 individuals were contacted but
stated that the time was inconvenient for the survey and ulti-
mately could not be reached to initiate the interview despite
repeated callbacks. The consent process was completed on 570
veterans. Sixty-three individuals were determined to be ineli-
gible at the outset of the interview because the respondent de-
nied residing in an eligible parish or county in August 2005.
An additional 4 veterans terminated the interview before
completion of the survey. Therefore, of the 937 veterans we were
able to contact, 503 completed interviews (54%). Of the 503
completed interviews, 250 respondents were in the MI-
negative cohort and 253 were in the MI-positive cohort.

Measures
Demographics and Combat Service
During the interview, respondents were asked their age, race/
ethnicity, marital status, and whether they had served in a com-
bat zone.

Stress Exposures
Stressful and potentially traumatic life events experienced be-
fore Hurricane Katrina were assessed using a modified version
of questions from the Diagnostic Interview Schedule.17 The 8
items (Table 1) of this scale were grouped into 3 categories based
on the nature of the exposure: pre-Katrina nonviolent PTE (4
items), pre-Katrina nonsexual violent PTE (2 items), and pre-
Katrina sexually violent PTE (1 item). Because some research
suggests that sexual violence is a unique form of violence, which

may have more numerous negative long-term consequences than
nonsexual interpersonal violence,9,10 we examined pre-
Katrina sexual and nonsexual PTEs separately. Items in each
category were dichotomously scored such that if a veteran re-
ported experiencing any item within a type of exposure, he re-
ceived a score of 1.

Stressful traumatic events and PTEs that the respondent may
have experienced during Hurricane Katrina and its short-term
aftermath were measured using 10 items (Table 1), which were
modeled after other trauma scales but modified to reflect ex-

TABLE 1
Items and Frequencies of PTEs Experienced Pre- and
During Hurricane Katrina (N = 503)

Item n (%)

Pre-Katrina nonviolent PTEs
Experienced a natural disaster (eg, major earthquake,

hurricane, flood, tornado) in which you were hurt or
your property was seriously damaged?

267 (53.1)

Had a serious accident at work, in a car, or
somewhere else?

288 (57.3)

Experienced any other situation in which you were
seriously injured?

201 (40.0)

Experienced any other situation in which you feared
you might be killed or seriously injured?

334 (66.4)

Pre-Katrina violent PTEs
Been attacked with a gun, knife, or some other

weapon regardless of when it happened, who did it,
or whether it was reported?

306 (60.8)

Been attacked without a weapon but with the intent to
kill or seriously injure you, regardless of when it
happened, who did it, or whether it was reported?

262 (52.1)

Had someone use physical force or threat of force to
make you experience some type of unwanted sexual
contact?

28 (5.6)

Katrina nonviolent PTEs
Seriously injured or did you become seriously ill as a

result of Hurricane Katrina?
162 (32.4)

See in person any dead bodies either during Hurricane
Katrina or its aftermath?

149 (29.6)

Personally witness anyone die during or in the
immediate aftermath of Hurricane Katrina?

63 (12.5)

Any of your family members or close friends die as a
direct result of Hurricane Katrina?

164 (32.6)

Not counting anyone killed as a direct result of the
storm, were any of your family members or close
friends seriously injured or did they become
seriously ill as a result of Hurricane Katrina?

179 (35.6)

Had any pets that died or that you left behind and
lost?

84 (16.7)

Some people who were affected by Hurricane Katrina
had things stolen from them. Did anyone steal
anything from you?

152 (30.2)

Family members or close friends who were affected by
Hurricane Katrina had things stolen from them?

233 (46.3)

Katrina violent PTEs
Some people who were affected by Hurricane Katrina

were victimized in other ways (eg, physically
threatened, robbed at gunpoint, physically
assaulted, sexually assaulted). Have any of these
things happened to you?

39 (7.5)

PTEs=potentially traumatic exposures.
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periences that were the most relevant to Hurricane Katrina.18

For the purpose of the present study, the 10 items that con-
cerned direct, personal PTEs were grouped into 2 categories based
on the nature of the exposure: nonviolent Hurricane Katrina
PTEs (8 items) and interpersonally violent PTEs during Hur-
ricane Katrina (1 item). Items in each category were dichoto-
mously scored such that if a veteran reported experiencing any
item within a type of exposure, he received a score of 1.

Mental Health Outcomes
When possible, we used continuous measures of mental health
constructs to capture symptom severity, frequency, or both. For
some constructs, however, only dichotomous diagnostic screen-
ing measures were administered because of concerns surround-
ing participant burden.

PTSD symptom severity was assessed with the Short PTSD Rat-
ing Interview (SPRINT).19 The SPRINT consisted of 8 items
that assessed the presence of intrusion, avoidance, reexperi-
ence of trauma, and arousal symptoms of PTSD (eg, How much
have you been bothered by poor sleep, poor concentration, jumpi-
ness, irritability, or feeling watchful around you?). Respondents
indicated to what extent they have experienced these symp-
toms during the past month. A 5-point response scale was used,
ranging from “not at all” (scored as 0) to “very much” (scored
as 4). Scores were summed for an overall scale score, with higher
scores representing more PTSD symptoms. In our sample, Cron-
bach alpha for the scale was 0.94. The SPRINT, as opposed to
other PTSD assessments, was selected for this study because of
its brief administration and because past work has demon-
strated that the SPRINT’s validity is comparable to other self-
and clinician-administered measures of PTSD.20,21

The Patient Health Questionnaire,22 a 2-item measure, was used
to screen for depression. Total scores could range from 0 to 6,
and we chose a cutpoint of 4 to indicate a positive screen for
major depressive disorder. Kroenke et al22 noted that cut scores
ranging from 2 to 4 may be used; however, they cautioned that
the use of a lower cutpoint to maximize sensitivity, in conjunc-
tion with a 5% to 10% prevalence of major depression, means
that most patients who screen positive will be false-positive cases.
As a result, we chose the higher cutpoint to maximize speci-
ficity (93.3%) while maintaining adequate although not ideal
sensitivity (73.2%). Cronbach alpha for the scale was 0.84.

We used the 5-question screen from the Brief Patient Health
Questionnaire23 to screen for panic disorder. The items ques-
tion the occurrence of panic attacks and the characteristics of
the attacks (eg, Do some of these attacks come suddenly out of the
blue?). Respondents answer “yes” or “no” to the items. The
screening instrument is scored by summing the number of yes
responses. Because the majority of the sample (62%) answered
no to all of the questions, a dichotomous variable was created
such that a 1 indicated symptoms of panic disorder and a 0 in-
dicated the absence of symptoms.

Generalized anxiety symptom severity was assessed with the Gen-
eralized Anxiety Disorder 7-item (GAD-7) scale.24 This mea-
sure consists of 7 items for which respondents should indicate
the frequency with which they have experienced particular anxi-
ety symptoms (eg, Being so restless it is hard to sit still). Re-
sponses are made on a 4-point Likert-type scale ranging from 0
(not at all) to 3 (nearly every day). Item responses were summed
to obtain a scale total score. Higher scores indicate more fre-
quent symptoms. Cronbach alpha for the scale was 0.93.

The anger subscale of the Buss-Perry Aggression scale25 was used
to assess respondents’ experiences of anger in the past month
and yields a continuous measure of anger severity. The sub-
scale consists of 7 items describing expressions of anger (eg, When
frustrated, I let my irritation show). Participants indicated how
characteristic of them each statement was on a 5-point Likert-
type scale. To score the subscale as described in the scoring in-
struction,25 the sum of the 7 item responses was calculated.
Higher scores represent more anger. Cronbach alpha for the scale
was 0.85.

Data Analysis
With continuous PTSD, GAD, and anger scales and dichoto-
mous panic, depression, and PTEs measures, descriptive analy-
ses such as frequencies, means, and standard deviations were
performed. Next, Pearson and point biserial bivariate correla-
tions were performed to understand the associations among co-
variates, exposures, and outcome variables. To examine the like-
lihood of reexposure to interpersonal violence, we performed
a �2 test of independence and calculated the odds ratio for the
association between pre-Katrina and Katrina interpersonal vio-
lence. A �2 test was selected because pre-Katrina and Katrina
violence were assessed using different item(s) rather than the
same item administered at different times. To examine the as-
sociations between violent and nonviolent PTEs and negative
psychological outcomes after adjusting for covariates, general
linear regressions or generalized linear models were per-
formed, depending on the nature of the variable and normal-
ity of the distribution of the variable. Specifically, we exam-
ined PTSD (continuous and normally distributed) using a general
linear regression, depression and panic (dichotomous) using lo-
gistic regressions, and GAD and anger (continuous, positively
skewed) using loglinear models with negative binomial prob-
ability distribution (GAD) and gamma distribution (anger). Al-
though different analyses were used, in each model the vari-
ables were entered in an order that would allow examination
of the additional contribution of violent PTEs after taking into
account covariates and nonviolent PTEs. For example, with the
linear regression a forced entry procedure was used. This pro-
cedure was used to test our hypothesis that although recent, non-
violent PTEs may predict negative psychological outcomes, vio-
lent PTEs also may contribute to the prediction of negative
outcomes. Therefore, for each model, covariates—age, Afri-
can American ethnicity (with all of the others as reference
group), marriage, preexisting mental illness, and military ser-
vice in a combat zone—were entered first, followed by Katrina
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nonviolent PTEs, pre-Katrina nonviolent PTEs, Katrina vio-
lent PTEs, and pre-Katrina violent PTEs. All of the analyses
were performed in SPSS version 15.0 (SPSS Inc, Chicago, IL).

RESULTS
The participants reporting each PTE are described in Table 1.
Means, standard deviations, frequencies, and Pearson and point
biserial correlations among variables are reported in Table 2.
In addition to the 216 (42.9%) African American partici-
pants shown in Table 2, 242 participants (48.1%) self-
identified as white, 33 (6.6%) identified as other ethnicities,
and 10 (2.0%) identified as American Indian/Alaska Native.
A �2 test with odds ratio was used to examine the likelihood of
experiencing a violent PTE during Katrina among those who
also experienced a violent PTE pre-Katrina. The results are pre-
sented in Table 3 and indicate that 10% of the veterans who
experienced a violent PTE before Katrina also reported a vio-
lent PTE during Katrina compared with 2.6% of those with no
prior interpersonal violence exposure, making veterans with a
pre-Katrina violent PTE more than 4 times more likely to re-
experience interpersonal violence during Katrina.

Results of the regressions and generalized linear models that ex-
amined the associations of violent and nonviolent PTEs with
PTSD, GAD, and anger severity, and screening diagnoses of
depression and panic are presented in Table 4. All of the mod-
els were significant overall. In terms of PTEs associated with
negative outcomes, nonviolent PTEs during Katrina were as-
sociated with PTSD, panic, anger, and GAD symptoms. Pre-
Katrina nonviolent PTEs were associated only with PTSD symp-
toms. Violent PTEs during Katrina and pre-Katrina were
associated with PTSD and panic symptoms. Hurricane Katrina
violent PTEs also were associated with GAD symptoms. In terms
of covariates associated with negative outcomes, having a pre-
existing mental illness was significantly associated with symp-

toms of PTSD, panic, anger, and GAD and a screening diag-
nosis of depression. Serving in a combat zone was associated
with PTSD and panic symptoms post-Katrina. African Ameri-
can ethnicity was associated with PTSD symptoms, whereas be-
ing married was a promotive factor for PTSD, such that mar-
ried veterans were at lower risk than unmarried veterans for
PTSD symptoms.

DISCUSSION
In the present study, we examined the degree to which violent
and nonviolent PTEs experienced before and during Hurri-
cane Katrina were associated with symptoms of PTSD, anger,
GAD, panic, and a screening diagnosis of depression 2.5 years
after the storm among male veterans. Because some research,
albeit with predominantly female samples, suggests that sexual
violence is a unique form of violence, which may have more
numerous negative long-term consequences than nonsexual in-
terpersonal violence,9,10 we examined sexual violence as a sepa-
rate pre-Katrina PTE in the models. In addition, we were in-
terested in examining among male veterans who reported a
history of interpersonal violence the likelihood of reexperienc-
ing interpersonal violence during Hurricane Katrina. Our re-

TABLE 2
Pearson and Point Biserial Correlations Among PTEs, Covariates, and Outcomes

Type of PTE
Mean (SD)

or n (%) 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. HK nonviolent 409 (81.3%) .11** .12** .23*** .09* −.00 .08 −.01 .15** .02 .33*** .24*** .15** .18*** .30***
2. Pre-K nonviolent 448 (89.1%) .05 .32*** .06 .05 −.12** .02 .17** .11* .22*** .10** .13** .11* .15**
3. HK violent 39 (7.5%) .13** .12** −.04 −.01 −.10* .08 −.03 .27*** .14** .12** .11* .24***
4. Pre-K nonsexual violent 348 (69.2%) .13** .08 −.13** −.03 .22*** .23*** .26*** .24*** .17*** .17*** .22***
5. Pre-K sexual violent 28 (5.6%) −.02 −.14** −.13** .14** −.04 .18*** .17*** .15** .16*** .18***
6. Age 53.85 (8.22) −.11* .07 .14** .24*** .06 .14** .06 .06 .10*
7. African American 216 (42.9%) −.08 −.03 −.05 .12** −.12** .04 −.03 .05
8. Married 325 (64.6%) .01 .07 −.12** −.03 −.07 .02 −.07
9. Preexisting mental illness 253 (50.3%) .24*** .50*** .46*** .40*** .44*** .51***
10. Served in combat zone 304 (60.4%) .22*** .21*** .16*** .15*** .19***
11. PTSD symptoms 13.30 (9.10) .61*** .63*** .57*** .84***
12. Panic symptoms (�0) 189 (37.6%) .46*** .44*** .64***
13. Depression (�4) 158 (31.4%) .41*** .70***
14. Anger symptoms 16.98 (7.83) .60***
15. GAD symptoms 8.25 (6.86)

GAD=generalized anxiety disorder; HK=Hurricane Katrina; Pre-K=Pre-Katrina; PTEs=potentially traumatic exposures; PTSD=posttraumatic stress disorder.
*P� .05; **P� .01; ***P� .001.

TABLE 3
Chi-Square Test of Independence for Reexposure to
Interpersonal Violence During Hurricane Katrina

Hurricane Katrina Violent PTE (%)

Pre-Katrina
Violent PTEs No Yes Total

No 149 (97.4) 4 (2.6) 153 (100)
Yes 315 (90.0) 35 (10.0) 350 (100)

�2=8.12, P� .01; odds ratio 4.14, P� .01, 95% confidence interval 1.45-11.86
PTEs=potentially traumatic exposures.
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sults suggested that recent nonviolent PTEs, recent violent PTEs,
and pre-Katrina sexually violent PTEs were associated consis-
tently with symptoms of anxiety. Contrary to our expecta-
tions, only Hurricane Katrina nonviolent PTEs were associ-
ated with anger. In partial support of our hypotheses, sexually
violent pre-Katrina PTEs were more predictive of PTSD than
nonsexually violent pre-Katrina PTEs. In line with our reex-
posure hypothesis, veterans who experienced violent PTEs pre-
Katrina were more than 4 times more likely to report a violent
PTE during Katrina.

The number of male veterans who reported experiencing forced
sex or rape (5.6%) was higher than the national averages for
men’s lifetime prevalence of rape (3%).26 Possible explana-
tions for the higher frequency of rape may be that 50% of the
sample had preexisting mental illness and mental illness is more
frequent among individuals with a history of sexual violence.9

Indeed, 79% (n=22) of the men in the sample who reported
sexual assault were also in the preexisting mental illness co-
hort. It is also possible that the frequency of sexual violence
for men in the military differs from that among civilian men,
but this is an empirical question. Because the present sample
was not representative of veterans or specifically of veterans who
experienced Katrina, this finding should be interpreted with
caution.

The present study was one of the first to examine the effects of
predisaster violent experiences on postdisaster mental health
outcomes. Moreover, it was the first to examine the long-term
effects of men’s experience of rape on psychological function-
ing after a natural disaster. The findings have implications for
disaster mental health triage and the identification of individu-
als at risk for mental health problems after a disaster. Specifi-
cally, our results suggest that in addition to assessing an indi-

vidual’s experiences during a disaster, triage procedures and
instruments should also take into consideration men’s predi-
saster interpersonal violence; for military veterans, this may also
include experiences during service, such as combat trauma and
military sexual trauma. Identifying predisaster factors that dis-
criminate men who are at risk for mental health problems may
be particularly important in widespread catastrophic events,
when mental health resources are limited and substantial por-
tions of the population report similar disaster exposures. In-
creasing the sensitivity and predictive validity of mental health
triage and pairing triage with effective disaster mental health
services have the potential to prevent the onset of new psy-
chological disorders after a disaster, and thus may have both
individual and public health benefits. Although not ideal, sur-
vey instruments that assess past violent exposures in addition
to other risk behaviors often use single items (eg, Youth Risk
Behavior Survey),27 therefore, adding items similar to the item
used in the present study to triage instruments would be an ac-
ceptable method of capturing violent exposures.

The likelihood of violent reexposure during Katrina for male
veterans who experienced pre-Katrina interpersonal violence
was striking and suggests an opportunity for interpersonal vio-
lence prevention during disasters. Research has demonstrated
that disasters increase the risk for interpersonal violence,13 par-
ticularly among women with a history of interpersonal vio-
lence. Our results extend this finding to men. Explanations for
revictimization suggest complex associations between the ini-
tial victimization, mediating risk factors, and subsequent vic-
timization. Most theories suggest that the context (eg, un-
stable family environment) or sequelae of experiencing
interpersonal violence (eg, alcohol use) create opportunities or
increased risk for reexposure.28,29 It is important to note that
identifying factors associated with reexperiencing interper-

TABLE 4
PTEs Associated With Negative Mental Health Outcomes After Hurricane Katrina in Regressions and Generalized Linear Models

Generalized Linear Models

Linear Regression Logistic Regressions Loglinear Models

PTSD Symptoms �
Panic Symptoms

(no/yes) OR
Depression Screen

Positive (no/yes) OR Anger Symptoms � GAD Symptoms �

F = 35.18*** �2 = 153.50*** �2 = 107.53*** �2 = 127.63*** �2 = 136.43***

Age −0.002 1.02 1.00 0.00 0.01
African American ethnicity 2.73*** 1.30 1.41 −0.001 0.12
Married −1.67** 0.89 0.73 0.04 −0.16
Preexisting mental illness 7.14*** 6.14*** 5.50*** 0.36*** 0.79***
Military service in a combat zone 2.11** 1.69* 1.53† 0.05 0.14
HK nonviolent PTE 4.83*** 3.47*** 1.66 −0.16** −0.72***
Pre-K nonviolent PTE 3.12** 0.87 1.71 −0.03 −0.25
HK sexual/nonsexual, violent PTE 6.51*** 1.97† 1.94† −0.10 −0.39*
Pre-K nonsexual, violent PTE 0.94 1.83* 1.32 −0.05 −0.11
Pre-K sexual, violent PTE 3.41* 2.69* 2.25† −0.13 −0.14

GAD=generalized anxiety disorder; HK=Hurricane Katrina; OR=exp(b) odds ratio; Pre-K=pre-Katrina; PTEs=potentially traumatic exposures; PTSD=posttraumatic stress disorder.
*P� .05; **P� .01; ***P� .001; †P� .10.
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sonal violence in no way places blame on the survivor but may
offer avenues for prevention. Although some work has
suggested approaches to interpersonal violence prevention
postdisasters,30 much more research is needed in this area. More-
over, owing to the limited infrastructure after a disaster, violence-
prevention efforts may benefit from being integrated with other
disaster-response activities.

This study was limited in that we used secondary data analyses
to examine hypotheses for which the data were not originally
designed. This affected our findings in 2 ways. First, little in-
formation about the context of the event was included, such
that it was not possible to determine whether some of the non-
violent PTEs contained aspects of violence. For example, the
context of “seeing dead bodies,” a nonviolent PTE, was un-
clear. Second, the data were not representative of all of the vet-
erans, did not include female veterans, and overrepresented vet-
erans with a mental illness. These factors enabled us to obtain
a sufficient sample of male veterans who had been raped to ex-
amine the effects of sexual violence; however, frequencies of
exposures should not be considered generalizable to veterans
as a whole or, more specifically, to the population of veterans
in Louisiana and Mississippi who experienced Hurricane Katrina.

CONCLUSIONS
Natural and human-made disasters have multiple negative ef-
fects on individuals, communities, and society, not the least of
which is an increased risk for mental illness among survivors.
Developing procedures and tools to identify and triage indi-
viduals who are at particularly high risk for negative mental
health outcomes after a disaster may have preventive effects
and may mitigate the long-term effects of the PTE. The pres-
ent study examined the influence of violent and nonviolent PTEs
experienced pre- and during Katrina on subsequent mental
health symptoms. For several disorders, violent PTEs, in addi-
tion to recent, nonviolent PTEs, were associated with psycho-
logical symptoms. Results suggest that in addition to disaster-
specific exposures, considering sexually violent PTEs before the
disaster may be useful in identifying individuals at risk for post-
disaster mental illness.
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