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Abstract
Background—Childhood trauma has been linked to a number of negative outcomes later in life,
including alcohol dependence. Previous studies have suggested a mediating role for neuroticism in
the relationship between childhood trauma and psychopathology. In this study we investigate the
prevalence of multiple types of childhood trauma in treatment-seeking alcohol dependent patients,
and the associations between childhood trauma and alcohol dependence severity using multiple
mediation analysis.

Method—The prevalence of five types of childhood trauma – emotional abuse, sexual abuse,
physical abuse, emotional neglect, and physical neglect – was assessed in treatment seeking
alcohol dependent patients (n = 280) and healthy controls (n = 137) using the Childhood Trauma
Questionnaire. Multiple mediation analyses were used to model associations between childhood
trauma measures and alcohol-related outcomes, primarily the severity of alcohol dependence in
the alcohol dependent sample.

Results—Childhood trauma was significantly more prevalent and more severe in the alcohol
dependent subjects. In addition, childhood trauma was found to influence alcohol dependence
severity, an effect that was mediated by neuroticism. When individual trauma types were
examined, emotional abuse was found to be the primary predictor of alcohol dependence severity,
both directly and through the mediating effects of the impulsivity subfacet of neuroticism.
Physical abuse also had a moderate direct effect on alcohol dependence severity. Mediation
analysis did not reveal any association between childhood trauma and AUDIT score in the non-
dependent control sample.

Conclusions—Childhood trauma is highly prevalent in treatment-seeking alcoholics and may
play a significant role in the development and severity of alcohol dependence through an
internalizing pathway involving negative affect. Our findings suggest that alcoholics with a history
of childhood emotional abuse may be particularly vulnerable to severe dependence.

Introduction
Alcohol dependence is a common and debilitating disorder that is subject to both genetic
and environmental influences. The heritability of alcohol dependence has been estimated at
50% (Goldman et al., 2005), implying that shared and non-shared environmental factors also
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contribute to individual differences in risk. Childhood trauma exposure has been linked to
alcohol dependence (Copeland et al., 2011; Enoch, 2011; Magnusson et al., 2011; Widom et
al., 2007; Young-Wolff et al., 2011), suggesting that adverse childhood experiences
contribute to this environmental risk.

Childhood trauma has been linked to a multitude of negative consequences in both early life
and adulthood, including alterations in brain structure and function (Bremner, 2003),
variation in personality traits (McFarlane et al., 2005), increased risk for depression and
anxiety (Heim and Nemeroff, 2001), and an earlier age of onset of alcohol use and abuse
(Rothman et al., 2008). Many if not all of these outcomes are potentially interrelated, either
through direct pathways or through common underlying mechanisms. For example, alcohol
problems and dependence have been linked to higher levels of neuroticism (Ruiz et al.,
2003), as have depression and anxiety disorders (Weinstock and Whisman, 2006), both of
which are often comorbid with alcohol dependence. The common underlying mechanism for
these outcomes is thought to be neurodevelopmental alterations that occur in response to the
stress of traumatic experiences during childhood (Anda et al., 2006). Taken together, these
findings suggest that childhood trauma and alcohol dependence may be linked via a negative
affect pathway.

The severity of childhood trauma, e.g. assessed using a continuous severity score, may be a
better predictor of negative outcomes than dichotomous measures that simply report
presence or absence. Severity of emotional abuse has been associated with greater risk for
relapse in cocaine dependent adults (Hyman et al., 2008), while severity of sexual abuse has
been associated with a number of outcomes, including increased severity of symptoms in
depression and posttraumatic stress disorder (PTSD) (Gamble et al., 2006; Glover et al.,
2010). In some cases, relationships between childhood abuse severity and the outcomes of
interest are “mediated” by a third factor, i.e., the relationship between predictor and outcome
is partially accounted for by the relationships between the mediator and both predictor and
outcome (Preacher and Hayes, 2008). For example, neuroticism has been found to mediate
the relationship between sexual abuse severity and depression (Gamble et al., 2006). Given
the reported association between alcohol-related problems and neuroticism, we hypothesize
that neuroticism may play a similar mediating role between childhood trauma exposure and
alcohol dependence severity.

In a recent publication, we reported that childhood trauma exposure was associated with
increased risk for co-morbid psychiatric disorders and suicide attempts in treatment-seeking
alcoholic inpatients (Huang et al., 2012). The current study expands on this and other
research by investigating the associations between childhood trauma exposure and
quantifiable outcomes specifically related to alcohol dependence. These include potential
risk factors for alcohol dependence, such as an early onset of alcohol use and personality
traits, concomitant features of alcohol dependence such as high levels of withdrawal anxiety,
and finally, the severity of alcohol dependence. We first compare the prevalence and
severity of childhood trauma exposure between alcohol dependent and non-acohol-
dependent individuals. We then investigate potential mediating pathways between childhood
trauma exposure and alcohol-related outcomes in both dependent and non-dependent
individuals using mediation analysis.

Materials and Methods
Subjects

The primary sample for this study included 280 treatment-seeking individuals (90 females,
190 males) who met the Diagnostic and Statistical Manual for Mental Disorders, 4th
Edition, Text-revised (DSM-IV-TR) criteria for alcohol dependence (hereafter referred to as
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AD subjects). A comparison sample of 137 subjects without any past or current alcohol
dependence (52 females, 85 males; hereafter referred to as CON subjects) was also
investigated. Diagnoses of alcohol dependence were determined using the Structured
Clinical Interview for DSM-IV Axis I Disorders (SCID). Treatment-seeking AD subjects
were admitted to a 28-day inpatient treatment program run by the National Institute of
Alcohol Abuse and Alcoholism (NIAAA) at the NIH Clinical Center in Bethesda, MD. A
subset of the AD subjects (n = 196) were included in a previous investigation of childhood
trauma exposure and risk for co-morbid psychiatric disorders (Huang et al., 2012). CON
subjects were voluntarily enrolled in non-treatment NIAAA research protocols during the
same period of time that the AD subjects were admitted as inpatients. While the CON
subjects had no current or past alcohol dependence diagnoses, the sample did include some
heavy drinkers (5 or more drinks in a day for males, and 4 or more drinks in a day for
females) and several individuals (n = 10) who met criteria for current alcohol abuse. Table 1
provides subject sample characteristics for both AD and CON subjects.

Assessments
Childhood trauma was assessed in both groups using the Childhood Trauma Questionnaire
(CTQ) (Bernstein and Fink, 1998; Bernstein et al., 2003). The CTQ is a 28-item self-report
questionnaire that yields numerical scores for five categories of childhood trauma exposure:
emotional abuse, physical abuse, sexual abuse, emotional neglect, and physical neglect.
These quantitative scores are based on multiple Likert scale ratings for each type of trauma
and range from 5 to 25. In addition, cut-off scores are indicated for none, low, moderate, and
severe levels of trauma (Bernstein and Fink, 1998). Thus the CTQ provides both a measure
of presence or absence of trauma and a measure of severity of exposure.

In addition to the CTQ, we assessed both groups of subjects for personality traits using the
revised NEO personality inventory (NEO-PIR) (Costa and McCrae, 2002), family history of
alcoholism using the Family Tree Questionnaire (FTQ) (Mann et al., 1985), and recent
drinking patterns over the last 90 days using the Timeline Followback (TLFB) (Sobell and
Sobell, 1992). Alcohol dependent subjects were further assessed using the Addiction
Severity Index (ASI) (Developed by Thomas McLellan and collaborators from the
University of Pennsylvania’s Center for the Studies of Addiction, distributed by the
Treatment Research Institute, Philadelphis, PA, http://www.tresearch.org) for lifetime
alcohol use, the Alcohol Dependence Scale (ADS) (Skinner and Allen, 1982) for alcohol
dependence severity, and the Comprehensive Psychopathological Rating Scale (CPRS)
(Asberg and Schalling, 1979) for depression and anxiety symptom ratings. With the
exception of the CPRS, which was administered on Day 2 to assess depression and anxiety
symptoms during acute withdrawal, all other assessments, including the SCID, were
administered at least one week after admission in order to minimize any potential effects of
withdrawal symptoms on responses to the questionnaires. The Lifetime Drinking History
(Skinner and Sheu, 1982) assessment and the Alcohol Use Disorders Identification Test
(AUDIT) (Babor, 1989) were used to assess alcohol use and misuse in the CON subjects.

Statistical Analysis
The statistical analyses addressed two goals: 1) to assess the prevalence and severity of the
different types of childhood trauma exposure in AD subjects compared to the non-alcohol-
dependent CON subjects, and 2) to evaluate associations between childhood trauma
exposure types and alcohol-related outcomes in both the AD and CON subjects. To assess
prevalence, a dichotomous variable representing presence or absence of each trauma type
was established for both AD and CON subjects using a cut-off score indicating at least a low
level of severity. The cut-offs for each trauma type were as follows: emotional abuse ≥ 9,
physical abuse ≥ 8, sexual abuse ≥ 6, emotional neglect ≥10, physical neglect ≥ 8 (Bernstein
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and Fink, 1998). Severity was assessed using the total scores obtained for each trauma type
from the CTQ. Comparisons between AD and CON subjects were performed using chi-
square analyses and one way analyses of variance (ANOVA).

For the second goal, we analyzed the data in two steps. First, we examined simple bivariate
correlations between the trauma measures from the CTQ (total score as well as individual
subtype scores), potential mediator variables, and the alcohol-related outcomes of alcohol
dependence severity (ADS) score (for the AD subjects) and AUDIT score (for the CON
subjects). Variables that exhibited significant bivariate associations with the ADS score or
the AUDIT score were then carried forward into a multiple mediation analysis to more fully
examine relationships between predictors and outcomes. Based on previous theoretical and
empirical research, we used the following variables as potential mediators between
childhood trauma exposure and alcohol-related outcomes: lifetime drinking history variables
such as age of first alcohol use and history of heavy alcohol use, anxiety and depression
symptoms during withdrawal (AD subjects only), and personality factors.

Multiple mediation analyses were conducted first using the total score from the CTQ, and
then the scores for each trauma type individually as independent variables. Following
methods recommended by Preacher and Hayes, we conducted separate analyses with each
abuse/neglect type (e.g., emotional abuse) as the independent variable, and the other four
types included as covariates in the model. This method allowed us to estimate the effects of
each trauma type independently, in effect controlling for any correlation between scores for
each trauma type (Preacher and Hayes, 2008). For the analyses, we used the INDIRECT
macro developed for SAS (available at http://www.afhayes.com). This macro uses
bootstrapping to estimate indirect or mediated effects, a method that is highly recommended
when sample size is not large (e.g., < 400) in order to maintain statistical power without the
assumption of multivariate normality (Preacher and Hayes, 2008). In addition, the macro
allows for the inclusion of covariates as well as potential mediators in the analysis model.
We included the demographic variables of age, gender (0 = male, 1 = female), and race (0 =
white/caucasian, 1 = black or other) in all models tested, as well as a measure of family
history of alcoholism (family history density from the FTQ). The latter is both a strong
predictor of alcohol dependence and a risk factor for childhood maltreatment, as children of
alcohol dependent parents are more likely to experience parent-child conflict (Hill et al.,
1994). Psychiatric comorbidity (i.e., lifetime diagnosis of a mood, anxiety, or other
substance use disorder, 0 = no, 1 = yes) was also included in the covariates for AD subjects
(there was little to no psychiatric comorbidity in the CON subjects). Indirect effects were
estimated via bootstrap analysis using 5000 randomly generated samples. Mediation is
established if the 95% bias-corrected confidence interval for the indirect parameter estimate
does not contain zero. All statistical analyses were conducted using SAS version 9.2 (SAS
Institute, Cary, NC). The level of statistical significance was set at p < 0.05 for all tests.

Results
Prevalence and Severity of Childhood Trauma Exposure

The prevalence (presence/absence) and severity scores for childhood trauma in both AD and
CON subjects are presented in Table 2. Childhood trauma exposure was significantly more
prevalent in the AD subjects, with odds ratios ranging from 3.5 (95% CI 2.1–5.9) for
physical abuse to 11.5 (95% CI 5.8–22.8) for emotional abuse. Severity scores were also
significantly higher in the AD subjects, with effect sizes ranging from medium to large
(Cohen’s d of 0.6 to 1.0). Of the five individual types of trauma, emotional abuse and
neglect were the most frequent among the AD subjects. In addition, a much higher number
of AD subjects experienced more than one type of childhood trauma, compared to CON
subjects.
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Relationship between Childhood Trauma Exposure and Alcohol Dependence Severity in
Treatment-Seeking Alcoholics

Supplemental Table 1 presents simple bivariate associations between the study variables for
the AD subjects. CTQ total score, as well as all individual trauma types except for physical
neglect, showed positive correlations with alcohol dependence severity, as did withdrawal
anxiety and depression symptoms, and the personality domain of neuroticism. Negative
correlations with alcohol dependence severity were found for age at first intoxication, and
for the personality domains of agreeableness and conscientiousness. Based on these
preliminary results, we included age at first intoxication, anxiety and depression symptoms,
and neuroticism, agreeableness, and conscientiousness as potential mediators in the multiple
mediation analyses.

Table 3 presents the results of the multiple mediation analyses for CTQ total score and for
each trauma type. All effect estimates are unstandardized regression coefficients, as
recommended by Preacher and Hayes (Preacher and Hayes, 2008), and as such represent the
average change in ADS score as a result of a one unit change in the independent variable.
Since all trauma types are measured on the exact same scale (ranging from 5 to 25),
comparison of the magnitude of the effect estimates is straightforward. The model using
CTQ total score as the independent variable (R2 = 0.31, p < 0.0001) showed a significant
total effect on ADS score (b = 0.09, p = 0.005) as well as an indirect effect mediated through
neuroticism (bootstrapped estimate = 0.03, 95% CI = 0.01, 0.06). When the individual
trauma types were evaluated, emotional abuse was found to exhibit significant total (b =
0.48, p < 0.0001) and direct effects (b = 0.34, p = 0.01) on ADS score, as well as an indirect
effect through neuroticism (bootstrapped estimate = 0.08, 95% CI = 0.02, 0.16) (Figure 1a).
Physical abuse was found to have a significant direct effect (b = 0.28, p = 0.04) on ADS
score, as well as an indirect effect through withdrawal anxiety (bootstrapped estimate =
−0.10, 95% CI = −0.25, −0.01). Because these effects occur in opposite directions, i.e.,
physical abuse showing a direct positive association with ADS score but an indirect negative
association through withdrawal anxiety symptoms, the total effect estimate ended up being
less than the direct effect estimate. Physical neglect was also found to have a significant
direct effect on ADS score (b = −0.36, p = 0.03); curiously this effect (negative association)
was in the opposite direction as that seen for physical abuse. Neither sexual abuse nor
emotional neglect were found to have significant effects on ADS score using mediation
analysis. The proportion of variance explained was the same for all models testing the
individual trauma types (R2 = 0.35, p < 0.0001) due to the use of the same set of variables
for each model, the only difference being which trauma type was used as the independent
variable, and which trauma types as the covariates.

We conducted follow-up mediation analyses for CTQ total score (R2 = 0.30, p < 0.0001) and
emotional abuse (R2 = 0.34, p < 0.0001) using the six subfacets of neuroticism as defined by
the NEO-PIR (Supplemental Table 2) and found that, in the case of emotional abuse, the
mediating effects of neuroticism are driven primarily by the subfacet labeled as
impulsiveness (bootstrapped estimate = 0.07, 95% CI = 0.01, 0.17) (Figure 1b).

Figure 1 presents visual representations of the association between emotional abuse and
alcohol dependence severity. Path estimates indicate that greater severity of childhood
emotional abuse is associated with increased levels of neuroticism, primarily impulsiveness,
which in turn is associated with increased alcohol dependence severity. The model for
physical abuse (Figure 2) indicates that severity of physical abuse is negatively correlated
with withdrawal anxiety symptoms, while directly positively correlated with ADS score.
The contributions of the covariates, the effects of which were reasonably consistent across
models, are also depicted. In terms of significant effects on ADS score, race (0 = white/
caucasian, 1 = black/other) was negatively associated with ADS score, indicating that ADS
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score was higher among caucasian subjects. Family history of alcoholism, as measured by
family history density, was highly positively correlated with ADS score. Gender and age,
however, did not contribute significantly to ADS score.

Relationship between Childhood Trauma Exposure and AUDIT Score in Control Subjects
Simple bivariate associations between the study variables for the CON subjects are
presented in Supplemental Table 3. Physical abuse, physical neglect, CTQ total score, and
heavy drinking years were positively correlated with AUDIT score, while age at first drink
and the personality factors of openness and agreeableness were negatively correlated with
AUDIT score. Based on these findings, we included age at first drink, heavy drinking years,
openness, and agreeableness as potential mediators in the next step.

Due to such low prevalence and severity of several trauma types, particularly sexual abuse
and physical abuse, in CON subjects, models using the individual trauma types as
predictors/covariates were unreliable, producing unusually large effect estimates and
confidence intervals. Consequently, only results for CTQ total score are presented
(Supplemental Table 4). CTQ total score did not have any significant direct or indirect
effects on AUDIT score.

Discussion
We investigated the frequency and severity of childhood trauma exposure in alcohol
dependents individuals compared to a non-dependent sample, and the potential associations
between severity of childhood trauma exposure and alcohol-related outcomes. Consistent
with previous research, we found that all types of childhood trauma were highly prevalent in
treatment seeking alcoholics. Especially noteworthy was the high prevalence of emotional
abuse: alcohol dependent subjects were more than 10 times as likely to have experienced
emotional abuse than non-dependent subjects (note however that the confidence interval for
this estimate was rather large). The observed differences in prevalence are probably more
extreme than what would be observed if the comparison sample were non-treatment seeking
heavy drinkers rather than a community sample. However, the mean severity scores for our
CON subjects were very consistent with those found for other community samples (Scher et
al., 2001). When we examined each trauma type for associations with alcohol dependence
severity, emotional abuse emerged as the key predictor, even when controlling for other
forms of abuse and neglect. Furthermore. the effect of emotional abuse on alcohol
dependence severity was mediated by the impulsiveness subfacet of neuroticism. Childhood
trauma was not associated with harmful alcohol use, as measured by the AUDIT score, in
non-dependent individuals.

Studies of childhood trauma exposure have focused primarily on physical or sexual abuse,
presumably because these types of maltreatment are thought to be more prevalent, more
dangerous to the health of a child, and more salient to the victim. The effects of emotional
maltreatment, either in the form of emotional abuse or emotional neglect, have been less
well studied. One reason for this may be that the definition of emotional abuse is not as
clear-cut as that for physical or sexual abuse (Rees, 2010). Despite the lack of consensus on
the definition of emotional abuse, most agree that it involves persistent, repeated experience
of non-physical harmful interactions with a parent or caregiver (Glaser, 2011; Thompson
and Kaplan, 1996). Like physical and sexual abuse, emotional abuse has negative effects on
a child’s psychological and physical development. Unlike physical and sexual abuse,
however, emotional abuse is not considered a crime (Thompson and Kaplan, 1996), and this
may be another reason why the consequences of emotional abuse are not given as much
attention. The consequences of childhood emotional abuse persist into adulthood and have
been linked specifically to mood disorders, in particular major depressive disorder and
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bipolar disorder (Etain et al., 2010; Huang et al., 2012). That the consequences of emotional
abuse persist into adulthood is not surprising, given the long postulated relationship between
emotional maltreatment by a caregiver and the development of insecure attachment styles
(Bowlby, 1969). Insecure attachment in infancy has been linked to poor emotional
regulation and social functioning in humans as well as in animal models (Bowlby, 1969;
Riggs, 2010; Suomi, 1991), effects that carry forward into adulthood and increase risk for
psychopathology throughout the life cycle.

Our findings suggest that emotional abuse may play a prominent role in the development of
alcohol dependence, independent from the effects of other types of abuse. Previous studies
of childhood trauma exposure and alcohol dependence have mostly focused on sexual and
physical abuse and, for the most part, significant associations with alcohol dependence have
been observed primarily in women (Copeland et al., 2011; Widom et al., 2007).
Epidemiologically, treatment-seeking alcoholics are more likely to be male (LoCastro et al.,
2008), a finding that is reflected in our study sample. This is one possible explanation for
why we did not find the previously established associations between sexual abuse and
alcohol dependence severity. It is also possible that previous studies, by not measuring or
adjusting for emotional abuse, were unable to account for the contribution of this type of
trauma, which is likely to have co-occurred with the sexual abuse (in our sample of alcohol
dependent individuals, 70% of those who experienced sexual abuse also experienced
emotional abuse). While we controlled for gender effects in our analyses, the results indicate
that gender did not contribute to alcohol dependence severity, suggesting that emotional
abuse may be an important risk factor for both men and women. It is possible, however, that
gender effects would emerge in a larger sample, with different types of trauma having more
gender-specific influences. As the number of women in our inpatient research programs
increases, we hope to be able to address this question in the future.

Our finding that the relationship between emotional abuse and alcohol dependence severity
can be partially accounted for by neurotic personality traits is consistent with other studies
that have suggested a mediating role for neuroticism in the association between stressful life
experiences and adult behavioral health (Gamble et al., 2006). Neuroticism is broadly
defined as the propensity for negative emotionality, with underlying subfacets including
anxiety, anger hostility, self-consciousness, vulnerability, depression, and impulsiveness.
These traits develop in late childhood, after which it has been argued that they either remain
relatively stable in adulthood (Costa, Jr. and McCrae, 1988), or comprise both a stable
component (i.e., a person-specific set point) and a fluctuating component that is sensitive to
life experiences (Ormel et al., 2012). The stable set-point is proposed to be the risk factor for
alcohol dependence and other psychopathology, consistent with the notion that early
childhood trauma would play a role in establishing this set-point. Our data indicate that
emotional abuse is positively associated with high levels of neurotic personality traits in
general; however, only the impulsiveness subfacet was found to subsequently influence
alcohol dependence severity. The impulsiveness subfacet represents the tendency to act on
urges rather than reigning them in to delay gratification (Costa and McCrae, 2002). In line
with the emphasis on negative affect, the impulsiveness subfacet most likely reflects
negative urgency, or the tendency to act rashly when experiencing negative mood (Dick et
al., 2010). The consistent experience of negative mood coupled with increased negative
urgency may be a driving force behind heavy alcohol consumption and thus more severe
dependence.

Our findings for physical abuse are more difficult to interpret. In this case, the direct positive
association between physical abuse and alcohol dependence severity is dampened by a
negative indirect effect resulting from an inverse association between physical abuse and
withdrawal anxiety symptoms. The commonly held belief is that childhood physical abuse
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increases risk for anxiety and depression. However, many of the studies linking physical
abuse and anxiety fail to account for important confounders such demographics, parental
history of anxiety, more current stressors, and other comorbid psychiatric disorders (Cougle
et al., 2010; Fuller-Thomson et al., 2012). Even though we control for some of these factors
in our analyses, the finding of a negative association between physical abuse and withdrawal
anxiety was unexpected. Anxiety during acute withdrawal is a heavily state dependent
measure that is influenced by a number of factors, including perhaps overall withdrawal
severity. However, including the maximum CIWA score for each individual obtained within
the first couple of days of acute withdrawal as a potential mediator did not change the results
(data not shown). Furthermore, analyzing anxiety and depression ratings measured
subsequent to acute withdrawal (on day 9, resulting in a decreased sample size of 234
subjects due to missing data), did not alter the results not contribute significantly to the
outcome (data not shown).

The genetic risk for alcohol dependence has in large part been linked to shared genetic risk
for externalizing psychopathology, which is characterized by aggressive and impulsive
personality traits and antisocial behavior (Kendler et al., 2003; Krueger et al., 2005).
Alcohol dependence is, however, also highly co-morbid with internalizing disorders such as
anxiety and depression, and an internalizing pathway to alcohol dependence involving
negative affect has also been described (Hussong et al., 2011). These two pathways are not
necessarily mutually exclusive. Neuroticism as a personality trait in general has a strong
shared genetic component with internalizing disorders (Hettema et al., 2006), but also
accounts for some of the comorbidity between internalizing and externalizing disorders, as
well as comorbidity within externalizing disorders (Khan et al., 2005). In this context, our
findings are consistent with the concept of an internalizing pathway to alcohol dependence.
We found exposure to emotional abuse correlated with neuroticism, which in turn correlated
with greater severity of alcohol dependence. This “negative affect” pathway is likely to
involve mood-related drinking motives, i.e., drinking to cope with negative mood, which
have been shown to mediate relationships between negative affect, major depression, and
alcohol-related problems (Young-Wolff et al., 2009).

Our study does have limitations. The findings are based on retrospective, cross-sectional
analysis of childhood trauma exposure, which introduces the potential for recall bias and
possible differences in recall bias between alcoholics and controls, limiting inferences
regarding direct causality. Furthermore, our model is not to be taken as an exhaustive
analysis of the link between childhood trauma and alcohol dependence severity. The “direct”
effect of emotional abuse on alcohol dependence severity could be accounted for by other
mediators not included in our analysis, such as variation in brain structure and function, and
in the neuroendocrine stress response. In addition, we did not have data on recent or current
life stressors or trauma that may have potentiated any relationships with early life
experiences. Future studies will assess the potential moderating effects of these factors, as
well as gender and genetic variation.

In conclusion, our results indicate that exposure to childhood trauma, in particular emotional
and physical abuse, may be a particularly significant risk factor for the development of
severe alcohol dependence. Our findings are based on a sample of treatment-seeking
alcoholics, a population characterized by greater alcohol use, greater severity of dependence,
greater psychiatric co-morbidity, and lower quality of life in general, compared to subjects
identified as alcohol dependent in epidemiological samples (Fein and Landman, 2005;
LoCastro et al., 2008). As such, our findings are particularly relevant for clinical populations
of alcohol dependent patients, and point to the possibility that alcohol dependent patients
with a history of childhood emotional abuse may represent a clinically distinct sub-group of
alcoholics. Given that less than 1 in 4 alcoholics ever seek treatment (Hasin et al., 2007),
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and that relapse rates in alcoholics are very high, there is a clear need for individualized
treatment approaches. Our data suggest that alcoholics with histories of childhood abuse
may benefit from tailored treatment approaches that incorporate a focus on the long-term
effects of childhood abuse and resulting psychiatric and psychosocial needs.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Multiple mediation models of the relationship between emotional abuse and alcohol
dependence severity. (A) Model including the personality domain neuroticism. Covariates
and their effect estimates (in parentheses) are as follows: age (−0.01), race (−2.53**), gender
(−0.54), family history density (11.09***), physical abuse (0.28*), sexual abuse (−0.05),
emotional neglect (−0.11), physical neglect (−0.34*), lifetime history of a mood disorder
(−2.10), lifetime history of an anxiety disorder (0.45), lifetime history of other substance use
disorder (0.63) (B) Model including the subfacets of neuroticism. Covariates and their effect
estimates (in parentheses) are as follows: age (−0.07), race (−1.78**), gender (−0.03),
family history density (10.68***), physical abuse (0.25), sexual abuse (−0.08), emotional
neglect (−0.08), physical neglect (−0.36*), lifetime history of a mood disorder (−1.67),
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lifetime history of an anxiety disorder (0.76), lifetime history of other substance use disorder
(0.99) All path estimates and covariate coefficients are unstandardized regression
coefficients. * p<0.05, ** p<0.01, *** p<0.001.
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Fig. 2.
Multiple mediation model of the relationship between physical abuse and alcohol
dependence severity. Covariates and their effect estimates (in parentheses) are as follows:
age (−0.01), race (−2.53**), gender (−0.54), family history density (11.09***), physical
abuse (0.28*), sexual abuse (−0.05), emotional neglect (−0.11), physical neglect (−0.34*),
lifetime history of a mood disorder (−2.10), lifetime history of an anxiety disorder (0.45),
lifetime history of other substance use disorder (0.63) All path estimates and covariate
coefficients are unstandardized regression coefficients. * p<0.05, ** p<0.01, *** p<0.001.
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