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Abstract

Objective—To examine whether trauma and posttraumatic stress disorder (PTSD) are
differentially associated with binge and hazardous patterns of drinking among women and men.

Methods—Secondary analysis of the Wave 2 National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC); the analytic sample included 31,487 respondents (54.6% female)
without past-year alcohol abuse/dependence. Participants’ trauma-exposure/PTSD status was
characterized as: no exposure to trauma in lifetime (reference), lifetime trauma exposure, PTSD
before past-year, or past-year PTSD. Past-year binge and hazardous drinking were examined with
multinomial logistic regression models (past-year abstinence was modeled as the non-event);
models included the main effects of trauma-exposure/PTSD status and gender, the trauma-
exposure/PTSD status-by-gender interaction, psychiatric comorbidity, and socio-demographic
covariates.

© 2014 Elsevier Ltd. All rights reserved.

Correspondence concerning this article should be addressed to: Marc N. Potenza, Connecticut Mental Health Center, room S-104, 34
Park St. New Haven, CT 06519, USA. Tel.: +1 203 974 7366, Marc.Potenza@yale.edu.

denotes shared first authorship
Contributors: Drs. Pilver and Potenza designed the study. Dr. Pilver conducted statistical analyses and contributed to the first draft of
the manuscript. Dr. Kachadourian conducted literature research and contributed to the first draft of the manuscript. All authors
contributed to and have approved the final manuscript.

Role of Funding Source: The funding agencies did not provide any input as to the content of this manuscript. This manuscript is the
product of the authors’ contributions only.

Conflict of Interest: The authors report no conflict of interest with respect to content of the manuscript. Dr. Potenza lists the following
disclosures. Dr. Potenza has consulted for Lundbeck and Ironwood pharmaceuticals; received research support from Mohegan Sun
Casino, Psyadon pharmaceuticals, the National Center for Responsible Gambling, and the National Institutes of Health (NIH); has
participated in surveys, mailings, or telephone consultations related to drug addiction, impulse-control disorders, or other health
topics; has consulted for gambling, legal and governmental entities on issues related to addictions or impulse-control disorders; has
provided clinical care in the Connecticut Department of Mental Health and Addiction Services Problem Gambling Services Program;
has performed grant reviews for the NIH and other agencies; has guest edited journal sections; has given academic lectures in grand
rounds, Continuing Medical Education events, and other clinical or scientific venues; and has generated books or book chapters for
publishers of mental health texts.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.




1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Kachadourian et al. Page 2

Results—The gender-specific effects of trauma, before past-year PTSD, and past-year PTSD
were significantly elevated for all drinking behaviors in women (range of odds ratios (ORs)=1.8—
4.8), and for some drinking behaviors in men (range of ORs=1.3-2.0), relative to no trauma
exposure. Trauma exposure was more strongly associated with high-frequency binge drinking,
low-frequency binge drinking, and non-binge drinking among women as compared to men. Past-
year PTSD was also more strongly associated with low-frequency binge drinking and non-binge
drinking among women compared to men. Findings for hazardous drinking followed a similar
pattern, with significant gender-related differences in ORs for hazardous drinking and non-
hazardous drinking observed with respect to trauma exposure and past-year PTSD.

Conclusion—Mental health practitioners should be mindful of the extent to which trauma-
exposed individuals both with and without PTSD engage in binge and hazardous drinking, given
the negative consequences associated with these patterns of drinking.
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Introduction

Exposure to traumatic life events is common throughout the world with rates ranging from
2-30% (Stein et al., 2010). In the United States, exposure to traumatic life events such as
physical and sexual assault, natural disasters, and motor vehicle accidents is also common
(see Kessler, 2000). For example, in their community epidemiologic survey, Breslau et al.
(1998) found that approximately 90% of respondents indicated that they had experienced at
least one traumatic event (as defined by the Diagnostic and Statistical Manual of Mental
Disorders; DSM-1V, American Psychiatric Association, 1994) at some point in their life. As
a result of trauma, a significant proportion of individuals may go on to develop
posttraumatic stress disorder (PTSD), a disorder that is characterized by re-experiencing
symptoms related to the trauma (e.g., nightmares, flashbacks), avoidance of trauma-related
stimuli, emotional numbing, and increased arousal (e.g., increased anger, hypervigilance).

Trauma exposure and PTSD are associated with high rates of alcohol-use disorders. For
example, Kessler et al., 1996 found that that 3.7% and 8.8% of individuals with past-year
PTSD met criteria for alcohol abuse and dependence in the past year, respectively, while
6.5% and 28.1% of those with lifetime PTSD met criteria for lifetime alcohol abuse and
dependence, respectively. Frequent co-occurrences of trauma, PTSD and problematic
alcohol use have been documented not only in community samples, but also in military
(McDevitt-Murphy et al., 2010) and treatment-seeking samples (Swett et al., 1991). For
example, many individuals seeking treatment for alcohol and other substance-use disorders
have histories of trauma exposure (Ouimette et al, 2000; Rice et al., 2001), and as many as
61% of men and 30-59% of women seeking treatment for substance-use disorders meet
diagnostic criteria for PTSD (Brady et al., 1994; Dansky et al, 1995; Sharkansky et al.,
1999).
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Binge and Hazardous Drinking: Associations with Trauma/PTSD

Binge drinking is defined as consuming at least 5 alcoholic beverages (4 for women) on a
single occasion (NIAAA, 2004). These amounts when consumed typically bring an
individual’s blood alcohol concentration level up to .08 or above. At this level, individuals
are more likely to engage in a multiple alcohol-related problematic behaviors, including
drunk driving, vandalism, and fights. The amount of alcohol consumed in order to reach this
specific level differs for men and women; hence, the different specified amounts. Hazardous
drinking is defined consuming as 7 or more drinks per week or more than 3 drinks per
occasion for women, 14 or more drinks per week or more than 4 drinks per occasion for men
(US Department of Health and Human Services, 2005). Drinking in excess of these daily/
weekly amounts is associated with an increased likelihood of being diagnosed with an
alcohol-use disorder (Dawson et al., 2005). As with binge drinking, these amounts reflect
the amount of alcohol that is associated with significant impairments in cognitive and
psychomotor performance.

Features of PTSD and exposure to different traumatic events in the US, both natural and
man-made, have been shown to be associated with binge and hazardous drinking. For
example, greater exposure to the World-Trade-Center disaster that occurred on September
11, 2001 was associated with greater alcohol consumption, in addition to binge drinking,
one-year after the event (Boscarino et al., 2006). Additionally, hurricane-related traumatic
events and post-hurricane stressors were associated with more drinking in general and more
binge drinking after the Katrina and Rita hurricanes (Cerda et al., 2011).

Gender-related Differences in Alcohol Use, Trauma and PTSD

Men drink more frequently and more heavily than women (Holmila & Raitasalo, 2005;
Wilsnack et al., 2000; Wilsnack & Wilsnack, 1997). Men tend to engage in higher levels of
binge and heavy drinking compared to women, and rates of alcohol abuse and dependence
are higher among men than among women (Office of Applied Studies, 2006). Although
there are several possible reasons for observed gender-related differences in drinking,
explanations tend to focus on biological and/or cultural reasons (Wilsnack & Wilsnack,
1997; Wilsnack et al., 2000). For example, women may not need to consume as much
alcohol as men to reach peak blood alcohol concentration because women have lower
volumes of body water compared to men. In relation to socio-cultural factors, drinking
among women may be more socially proscribed, whereas with men, drinking may be more
acceptable (Wilsnack et al., 2000). Regardless of the reasons, the observation of these
gender-related differences across societies and cultures speaks to the robustness of these
findings (although see Keyes et al., 2008 who found that gender-related differences may be
narrowing).

Men are exposed to a greater number of traumatic events compared to women (Breslau et
al., 1998; Kessler et al., 1995; Stein et al., 1997), although the types of traumatic events tend
to differ. Specifically, men are more likely to report being exposed to fire, life-threatening
accidents, physical assaults, combat, and threats with a weapon, as well as being held
captive, whereas women are more likely to report sexual molestation, sexual assault, and
child abuse (Kessler et al., 1995). Although men report more exposure to traumatic events,
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rates of PTSD are higher among women. Women appear approximately twice as likely as
men to develop PTSD, and PTSD tends to be more persistent and chronic in women than in
men (Norris et al., 2002). Proposed explanations to account for this gender-related
difference include insufficient social support resources among women, increased use of
maladaptive coping strategies (including greater use of alcohol to manage trauma-related
symptoms) among women, and gender-related differences in acute psychological reactions
to trauma (OIf et al., 2007). Although some believe that the increased risk of PTSD among
women may relate to their increased likelihood of experiencing rape and sexual assault (as
these types of traumas have been considered more devastating compared to other types of
trauma; Breslau et al., 1999; Norris, 1992), researchers also have shown that gender-related
differences in the rate of PTSD still exist even after controlling for the specific type of threat
experienced (see OlIf et al., 2007 for a review). Thus, although women may be more likely to
experience these types of traumas, this relationship does not seem to account fully for
gender-related differences observed in PTSD.

In addition to the observed gender-related differences in alcohol use, trauma exposure, and
PTSD, researchers have observed differences between men and women in the co-occurrence
of PTSD and alcohol-use disorders. Helzer et al. (1987) found a trend toward higher risk for
alcohol-use-disorder/PTSD comorbidity among women relative to men. More specifically,
they found that women diagnosed with PTSD were 2.4 times more likely to be diagnosed
with alcoholism, whereas men with PTSD were 1.7 times more likely to be diagnosed with
alcoholism. Similar findings were reported by Kessler et al. (1997); specifically, they found
that the odds of being diagnosed with PTSD in the presence of lifetime alcohol abuse is
significantly greater among women than among men. Importantly, women compared to men
are more likely to have experienced PTSD prior to developing their alcohol-use disorder
(Stewart et al., 2002).

Although researchers have documented gender-related differences in the associations
between PTSD and alcohol dependence/abuse, they have not systematically examined
whether there are similar differences in the associations between PTSD and binge and
hazardous drinking. Examining binge and hazardous drinking is important as both forms of
drinking are associated with negative health consequences. For example, binge drinking can
result in alcohol poisoning, hypertension, and diabetes-related problems (Naimi et al., 2003)
and increase the risk of developing more serious alcohol-related psychiatric disorders
(Kuntsche et al., 2004; Standridge et al., 2004). Knowing whether gender-related differences
exist in the relationships between PTSD and binge and hazardous drinking has important
clinical implications, as it could help inform both prevention and intervention efforts.

In addition, researchers have not consistently examined whether women and men who have
been exposed to trauma but not diagnosed with PTSD engage in binge and hazardous
drinking. Such research would be important given that researchers have found trauma
exposure to be associated with problematic alcohol use even after accounting for symptoms
of PTSD (Boscarino et al., 2006) and have observed elevated rates of alcohol use disorders
among trauma-exposed individuals both with and without PTSD, compared to those with no
trauma histories (Breslau et al., 1997). If trauma-exposed individuals not meeting criteria for
PTSD may be at increased risk of engaging in binge and hazardous drinking, increased
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clinical attention would be warranted to these trauma-exposed individuals. In the current
study, we sought to examine the relationships between trauma exposure (without PTSD),
PTSD, and binge and hazardous drinking using data from a large national epidemiological
study. We hypothesized that trauma exposure and PTSD would be positively associated with
binge and hazardous drinking. Given that there is a higher risk for co-occurring alcohol use
disorders and PTSD among women compared to men (Helzer et al., 1987), we also
hypothesized that there would be stronger associations between trauma exposure/PTSD and
binge and hazardous drinking among women compared to men in the current study.

A detailed description of study methods, including NESARC sample selection procedures,
characteristics of the survey instrument, and operationalization of main study variables can
be found in Supplemental Materials: Part 1.

Dependent Variables—Past-year binge drinking was categorized by four mutually
exclusive levels of response: past-year non-drinking, past-year non-binge drinking, past-year
low-frequency binge drinking, and past-year high-frequency binge drinking. Participants
who reported consuming less than one alcoholic drink in the past year were characterized as
past-year non-drinking. Participants who consumed one or more alcoholic drinks in the past
year, but did not engage in any episodes of binge drinking, were characterized as past-year
non-binge drinking. Participants who engaged in 1-11 episodes of binge drinking in the past
year were characterized as past-year low-frequency binge drinking; participants who
engaged in one or more episodes of binge drinking per month were characterized as past-
year high-frequency binge drinking.

Past-year hazardous drinking was categorized by three mutually exclusive levels of
response: past-year non-drinking, past-year non-hazardous drinking, and past-year
hazardous drinking. Past-year non-drinking is characterized as defined above. Participants
whose drinking did not exceed either weekly or daily drinking limits in the past year were
characterized as past-year non-hazardous drinking; participants whose drinking did exceed
either weekly or daily drinking in the past year were characterized as past-year hazardous
drinking.

Independent Variables—Trauma-exposure/PTSD status was categorized by four
mutually exclusive levels of response: no trauma exposure, trauma exposure without PTSD,
PTSD present in the participant’s lifetime but not in the 12 months directly preceding the
Wave-2 assessment (before-past-year PTSD), and PTSD present in the 12 months directly
preceding the Wave-2 assessment (past-year PTSD).

Covariates—Covariates assessed at Wave 2 included past-year mood disorders (major
depression, dysthymia, hypomania, mania), past-year anxiety disorders (panic disorder with
or without agoraphobia, agoraphobia, specific phobia, social phobia, generalized anxiety
disorder), drug abuse/dependence (sedatives, tranquilizers, opiates [other than heroin or
methadone], stimulants, hallucinogens, cannabis, cocaine, inhalants/solvents, heroin, and
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other drugs), and nicotine dependence. Covariates also included wave-2 socio-demographic
variables including age, race, education, marital status, work, and household income.

Data Analytic Strategy

Results

In bivariate analysis, we examined the associations between (1) trauma-exposure/PTSD
status and all study covariates (separately for men and women); (2) gender and past-year
binge and hazardous drinking; and (3) trauma-exposure/PTSD status and past-year binge
and hazardous drinking (separately for men and women). Then, to determine whether
trauma-exposure/PTSD status was differentially associated with past-year binge and
hazardous drinking among women and men, we constructed multivariate-adjusted
multinomial logistic regression models, where trauma-exposure/PTSD was the independent
variable and past-year binge drinking and past-year hazardous drinking were the dependent
variables. For all multinomial models, past-year non-drinking was modeled as the non-event
for the dependent variable (past-year binge drinking and past-year hazardous drinking), and
no lifetime trauma exposure served as the reference category for the independent variable
(trauma-exposure/PTSD status). Logistic regression models included the main effects of
trauma-exposure/PTSD status and gender, in addition to the trauma-exposure/PTSD-status-
by-gender interaction. Past-year psychiatric comorbidity and socio-demographic covariates
were included in the models as well. Presented are gender-specific odds ratios (ORs) and
their associated 95% confidence intervals (95%CIs); the OR quantifies the strength and
direction of the association between trauma exposure/PTSD status and the outcomes of
interest (past-year binge drinking and past-year hazardous drinking). Furthermore, a 95%ClI
that does not include the null (1.0) indicates a statistically significant association. Also
presented are interaction odds ratios (IORs) and their corresponding 95%Cls. The IOR is the
ratio of the gender-specific odds ratios (i.e., OR (women)/OR (men)); in this case, a 95%Cl
that does not include the null indicates that there is a statistically significant gender-related
difference in the association between trauma exposure/PTSD and the outcome of interest.
All data were analyzed using the SUDAAN version 10.1 software (Research Triangle
Institute).

In exploratory analyses, we repeated these analyses among NESARC participants meeting
DSM-IV-TR diagnostic criteria for past-year alcohol abuse/dependence. Please refer to the
supplemental section for a description of the sample, methods, and results of these analyses.

Bivariate analysis of study covariates and trauma-exposure/PTSD status, by gender (Table

1)

Trauma-exposure/PTSD status was associated with race, marital status, education, full-time
employment, income, and age among both men and women (all p<.01). Trauma-exposure/
PTSD status was positively associated with any mood disorder, any anxiety disorder,
nicotine dependence, and drug-use disorders among both men and women, with the highest
prevalence observed among individuals with past-year PTSD (all p<.05).
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Bivariate analysis of gender and binge and hazardous drinking (Table 2)

Gender differences in past-year binge drinking (p<.001) and hazardous drinking (p<.001)
were observed. In general, men demonstrated more severe patterns of drinking as compared
to women. For example, relatively more men than women reported engaging in high
frequency binge drinking (11.8% vs. 6.1%) and hazardous drinking (29.4% vs. 20.8%).

Bivariate analysis of trauma-exposure/PTSD status and binge and hazardous drinking, by
gender (Table 3, Figures 1 and 2)

Among both men and women, trauma-exposure/PTSD status was associated with past-year
binge drinking and hazardous drinking (all p<.001). Generally, severe patterns of drinking
were most prevalent among men and women with trauma exposure or past-year PTSD.

Multivariate modeling with interaction analyses: Gender-specific effects of trauma-
exposure/PTSD status (Table 4)

In multinomial logistic regression modeling, trauma-exposure/PTSD status was positively
associated with past-year binge drinking and past-year hazardous drinking among women.
These associations were found at all levels of the independent variable (reference: no trauma
exposure) for all levels of each dependent variable (non-event: past-year non-drinking), after
adjustment for all study covariates. Although a similar pattern of positive associations
between trauma-exposure/PTSD status and past-year binge drinking and past-year hazardous
drinking was observed among men, there were some exceptions. Specifically, before past-
year PTSD was not associated with elevated odds for either high-frequency binge drinking
or low-frequency binge drinking, and past-year PTSD was not associated with elevated odds
for past-year non-binge drinking, past-year low-frequency binge drinking, or past-year non-
hazardous drinking.

IORs indicated that the gender-specific associations between trauma exposure and past-year
non-binge drinking (IOR=1.56, 95%CI=1.24-1.96), low-frequency binge drinking
(IOR=1.81, 95%CI=1.16-2.85), and high-frequency binge drinking (IOR=1.51,
95%CI1=1.03-2.21) were stronger for women compared to men. Similarly, the associations
between past-year PTSD and non-binge drinking (IOR=1.89, 95%CI=1.29-2.77) and low-
frequency binge drinking (IOR=3.28, 95%CI=1.60-6.71) were stronger for women
compared to men (see Figure 1). Gender-related differences in the association between
before past-year PTSD and binge drinking were not observed.

Gender-related differences were also observed with respect to past-year hazardous drinking.
Specifically, both trauma exposure and past-year PTSD were more strongly associated with
hazardous drinking (trauma exposure: IOR=1.53, 95%Cl=1.15-2.04; past-year PTSD:
IOR=1.82, 95%CI|=1.15-2.88) and non-hazardous drinking (trauma exposure: IOR=1.61,
95%CI1=1.28-2.03; past-year PTSD: IOR=2.04, 95%CI=1.37-3.03) among women as
compared to men (Figure 2). Gender-related differences in the association between before
past-year PTSD and hazardous drinking were not observed.
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Discussion

The findings from the current study are consistent with previous research studies that have
documented associations between trauma exposure, PTSD, and problematic alcohol use.
These findings also are consistent with research documenting gender-related differences in
the associations between PTSD and alcohol-use disorders (Helzer et al., 1987; Kessler et al.,
1997; Ouimette et al., 2000), and extend this research to include binge and hazardous
drinking. Finally, we provide additional empirical support for the association between
trauma exposure without PTSD and binge and hazardous drinking. This relationship was the
most consistent finding in the current study-observed across both men and women (although
with stronger associations found among women), and across all levels of drinking.

Several possible explanations could account for the elevated odds among trauma-exposed
women with and without PTSD of engaging in binge and hazardous drinking. One
explanation could be that men and women cope with the experience of traumatic life events
differently. Researchers have found that women use less effective strategies to cope with
trauma compared to men (Ptacek et al., 1994; Tamres et al., 2002). For example, women
have been shown to engage in more emotion- and avoidance-focused coping than men
(Matud, 2004; Weidner & Collins, 1993), and these coping styles are associated with
problematic alcohol use (Cooper et al., 1998). In addition, if trauma-exposed women
experience recent life stressors, it could make effective coping even more difficult and
further increase their risk for engaging in problematic drinking. This is consistent with
research findings reported by Young-Wolf et al. (2012) who found that recent stressors were
associated with problematic drinking among women with childhood maltreatment, but not
for men with childhood maltreatment.

Alternatively, compared to men, women who engage in binge and hazardous drinking may
be at a greater risk of experiencing certain traumatic events, particularly rape and sexual
assault, and in turn developing PTSD. Women who heavily consume alcohol may be more
likely to be targeted by perpetrators (Abbey et al., 2004). Moreover, alcohol and other
substances may lead to impaired decision making which can increase a woman’s
vulnerability of being victimized (Logan et al., 2002). Therefore, although women may be
more likely to drink to cope with their traumas and subsequent symptoms of PTSD, their
heavy alcohol use may increase their risk of experiencing rape and sexual assault, and
subsequently developing PTSD.

Finally, the gender-related differences observed in the association between trauma/PTSD
and binge and hazardous drinking could reflect differences between men and women in the
biological mechanisms underlying both PTSD and alcohol use (Norman et al., 2012). For
example, researchers utilizing the Vietnam Era Twin Study have observed common genetic
factors among those with comorbid PTSD and alcohol-use disorders (e.g., Macleod et al.,
2001; Xien et al., 2000). More recently, Sartor et al. (2010) found that the genetic factors
that contribute to trauma exposure and PTSD account for approximately 30% of the genetic
variance in alcohol-use disorders among a sample of female twins. Additional research
examining the underlying genetic contributions of these two disorders is needed.
Nevertheless, the extent to which there are differences between men and women in the
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genetic overlap between PTSD and alcohol-use disorders could in part explain results
obtained in the current study. Similarly, additional research is needed to examine the extent
to which gender-related differences might relate to hormonal factors differing between men
and women.

The findings from the current study provide important information about alcohol-related
problems associated with trauma exposure and PTSD. Although trauma-exposed individuals
with and without PTSD may not necessarily meet diagnostic criteria for an alcohol-use
disorder, they may nevertheless be engaging in problematic alcohol use, including binge and
hazardous drinking, and this may be particularly so for women. Numerous mental and
physical health problems are associated with binge and hazardous drinking (Naimi et al.,
2003). Furthermore, binge and hazardous drinking may lead to the subsequent development
of alcohol-use disorders (Kuntsche et al., 2004; Standridge et al., 2004). This information
can aid in prevention and intervention efforts for individuals who have been exposed to
traumatic events who may go on to develop PTSD. Specifically, individuals seeking
treatment could be screened early on for current alcohol use, and could be monitored to
ensure that any drinking does not become problematic. In addition, trauma-exposed
individuals with and without PTSD could be informed about increased risk for binge and
hazardous drinking and its adverse effects as part of existing trauma-focused treatment
interventions for these individuals.

One of the most consistent findings across gender groups from the current study was among
individuals who were exposed to trauma but who did not meet diagnostic criteria for PTSD:
for both men and women, trauma exposure (without PTSD) was associated with all levels of
binge and hazardous drinking. Furthermore, these associations were stronger among women
compared to men. This association could be due to other co-occurring disorders confounding
the relationship between trauma exposure and binge/hazardous drinking (Sartor et al., 2010).
However, Sartor et al. (2010) observed a significant association between trauma/PTSD and
alcohol-use disorders even after controlling for disorders commonly co-morbid with PTSD,
including major depressive disorder, conduct disorder, nicotine, and cannabis abuse.
Another possibility could be because trauma-exposed individuals, while not exhibiting
symptoms of PTSD as a result of trauma exposure, were still experiencing negative affect
which may have resulted in an increased risk of engaging in problematic alcohol use. Future
research is needed to fully examine the underlying reasons that account for the association
between trauma exposure (without PTSD) and problematic alcohol use. Nevertheless,
together, these results build upon research that has documented associations between trauma
exposure (without PTSD) and alcohol-use disorders (e.g., Breslau et al., 1997; Fetzner et al.,
2011; Sartor et al., 2010) to include binge and hazardous drinking, and how there are
gender-related differences in these associations. It also underscores the importance of
focusing on individuals who have experienced traumatic events but who do not meet
diagnostic criteria for PTSD. Despite not meeting criteria, they may engage in problematic
alcohol use. Thus, intervention efforts designed to target PTSD should be broadened to
include exposure to traumatic events, as trauma-exposed individuals may be at elevated risk
for engaging in problematic alcohol use. These individuals could benefit from clinical
interventions which emphasize problematic alcohol consumption following trauma
exposure.
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Several limitations exist. Given the cross-sectional nature of the study, causality cannot be
determined. While researchers have discussed how women might develop PTSD prior to
their problematic alcohol use (Stewart et al., 2002), we could not examine the temporal
ordering of these conditions/behaviors (i.e., [1] how baseline drinking behavior may impact
trauma exposure or the development of PTSD over time; and, [2] how baseline trauma/
PTSD status may contribute to changes in drinking behavior over time) because trauma and
PTSD data were not collected at both Waves 1 and 2 of the NESARC survey.. Additionally,
cross-sectional data precludes the calculation of the relative risk, a measure which more
accurately reflects the true strength of the association between exposure and disease.
Although it is appropriate to calculate the odds ratio for these cross-sectional data, the odds
ratio may exaggerate the strength of the exposure-disease association when the outcome is
not rare (i.e., greater than 10% prevalence, as in this study). Thus, our results should be
interpreted with caution. Given these limitations inherent to cross-sectional designs
(temporality issues and the odds ratio vis a visthe relative risk), studies that employ
longitudinal designs are imperative in future work. Another limitation is that we could not
assess the degree to which subsyndromal (or partial) PTSD among trauma-exposed
individuals who did not meet full diagnostic criteria for PTSD contributed to the observed
associations between trauma exposure (in the absence of PTSD) and problematic alcohol
use. Finally, these results may not generalize to populations that were underrepresented or
excluded from the nationally representative sample (e.g. military members and
institutionalized persons); work that focuses on these populations specifically is warranted..
In additional to longitudinal designs, future research might explore whether PTSD symptom
clusters are differentially associated with binge and hazardous drinking, and if there are
gender-related differences in these associations. Such research is important given seemingly
inconsistent findings (McFall et al., 1992; Stewart et al., 1999), which could in part reflect
the samples studied. Lastly, future research might also examine whether specific events
(e.g., childhood trauma versus natural disasters) are more strongly associated with binge and
hazardous drinking among men and women with and without PTSD, as past research has
documented differences in relation to alcohol abuse and dependence (Fetzner et al., 2011).

In conclusion, our findings add to the existing literature on trauma exposure, PTSD, and
alcohol use by focusing on binge and hazardous drinking and gender-related differences in
the associations between these two types of drinking and trauma exposure/PTSD. As a result
of these research findings, we believe that there should be increased awareness among those
in the mental health field and society at large of the possible risks associated with trauma
exposure and PTSD. Given that exposure to traumatic events is common in the United
States, researchers should continue to extend examinations into this important topic.
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W Past-year non-drinking

Prevalence of past-year binge drinking outcomes according to trauma/PTSD status, by

gender

Among women, trauma-exposure/PTSD status is significantly associated with Binge
Drinking (x%2=9.96, p<.001).
Among men, trauma-exposure/PTSD status is significantly associated with Binge Drinking

(x2=3.77, p<.001).

Gender is significantly associated with Binge Drinking among participants with no trauma
exposure (¥2=18.50, p<.001), exposure to trauma (y2=27.62, p<.001), before past-year

PTSD (y2=4.11, p=.0098), and past-year PTSD (x2=3.67, p=.0166).
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Prevalence of past-year hazardous drinking outcomes according to trauma exposure/PTSD

status, by gender

Among women, trauma exposure/PTSD status is significantly associated with Hazardous
Drinking (x2=13.54, p<.001).

Among men, trauma exposure/PTSD status is significantly associated with Hazardous
Drinking (x2=4.46, p<.001).

Gender is significantly associated with Hazardous Drinking among participants with no
trauma exposure (x2=25.82, p<.001), exposure to trauma (y2=34.32, p<.001), before past-
year PTSD (%=5.77, p=.0049); gender was not significantly associated with Hazardous
Drinking among participants with past-year PTSD (x2=1.78, p=.1773).
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