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Abstract
Objective—To determine whether internalizing and externalizing psychopathology were
differentially associated with alcohol dependence in men and women.

Methods—Four categories of lifetime psychopathology were examined: neither internalizing nor
externalizing (NINE), internalizing only (IO), externalizing only (EO) and both internalizing and
externalizing (BIE). Multivariate models assessed gender differences in the adjusted associations of
these categories with the odds of lifetime alcohol dependence in a representative sample of 43,093
U.S. adults 18 and older and with clinical course and expression in a subsample of 4,781 lifetime
alcoholics.

Results—The excess odds of lifetime alcohol dependence associated with IO, EO and BIE were
significantly greater for women than men, OR = 2.6, 8.8 and 10.7 versus 1.9, 4.0 and 6.5, respectively.
Regardless of gender, the ORs were significantly higher for EO than IO and for BIE than EO. Gender
differences in the expression and course of alcoholism were most pronounced for the categories of
NINE and IO, with men having greater consumption, dependence severity and treatment but less
familial alcoholism. Gender variation in the association of psychopathology with the expression and
course of alcoholism most evident in the BIE category, where the associations were stronger for
women. Lifetime externalizing psychopathology was associated with an increased likelihood of
treatment utilization, especially among women.

Conclusions—Findings highlight the need to increase alcoholism screening, prevention and
intervention among women with psychopathology, especially externalizing. The greater numbers of
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internalizing than externalizing alcoholics emphasizes the need to treat symptoms of depression and
anxiety in alcohol treatment settings.
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alcohol dependence; psychopathology; gender; externalizing; internalizing

1. Introduction
1.1 Comorbidity of alcohol dependence with internalizing and externalizing
psychopathology

Numerous studies in general population samples have demonstrated that alcohol dependence
is highly comorbid with internalizing and externalizing psychopathology. These broad
psychiatric dimensions are generally construed to represent fear and distress domains for the
internalizing spectrum and substance abuse and aggression domains for the externalizing
spectrum (Kramer et al., 2008; Krueger et al., 2005; Krueger and South, 2009; Slade, 2007).
Given that alcohol dependence lies along the continuum of externalizing psychopathology
(Krueger et al., 2005; Markon and Krueger, 2004), it is not surprising that its associations with
other externalizing disorders exceed its associations with internalizing disorders. According
to the 2001–2002 NESARC, the odds of past-year alcohol dependence were increased seven-
fold among individuals with antisocial personality disorder (ASPD) (Grant et al., 2004b) and
nearly ten-fold among individuals with past-year drug dependence (Stinson et al, 2005).
Associations with past-year mood and anxiety disorders were considerably lower, with OR of
4.1 and 2.6 respectively (Grant et al., 2004a). All of these associations were adjusted for
sociodemographic characteristics and the other comorbid disorders. Earlier studies of lifetime
comorbidity based on the National Comorbidity Survey (NCS) and the Epidemiologic
Catchment Area Study (ECA) similarly showed higher OR for disorders characterized by
externalizing than internalizing behaviors (Kessler et al., 1997; Regier et al., 1990).

Longitudinal studies of adolescents have provided rich data on the substantial impact of
externalizing symptomatology on the likelihood of early initiation of drinking, heavy drinking
and alcohol problems within a developmental framework (Englund et al., 2008; King and
Chassin, 2007; Merline et al., 2008; Maggs et al., 2008; Sartor et al., 2007). Some adolescent
and twin studies have shown a common genetic liability to traits underlying the spectrum of
externalizing psychopathology (Dick et al., 2008, 2009; Esposito-Smythers et al., 2009; Hicks
et al., 2007a; Iacono and McGue, 2006). Other, though, suggest that some genetic linkages are
specific to alcohol dependence (Kendler et al., 2006) and that nongenetic factors may be as
important as genetic factors in accounting for co-occurrence of alcohol problems and other
externalizing behaviors, at least among women (Hicks et al., 2007b; Knopik et al., 2009).

Although associations during youth and adolescence between alcohol problems and
internalizing symptoms generally appear weaker than those with externalizing symptoms
(King et al., 2004), a recent review of adolescent studies (Saraceno et al., 2009) identified
numerous studies in which alcohol problems preceded the development of internalizing
symptomatology and vice versa (e.g., Hahesy et al., 2002; Kuo et al., 2006; Trim et al.,
2007; White et al., 2001). As is the case with externalizing symptomatology, the co-occurrence
of alcohol problems and interlizing symptomatology shows evidence of both shared genetic
and nongenetic factors (Kendler et al., 2003; Middlethorp et al., 2005; Windle and Davies,
1999; see also review in Hopfer et al., 2003).
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1.2 Gender differences in the comorbidity of alcohol dependence with internalizing and
externalizing psychopathology

Past studies have reported gender differences in alcoholic subtypes, including an excess of
women in internalizing subtypes and an excess of men in antisocial/externalizing subtypes
(Epstein et al., 2002; Moss et al., 2007; Carpenter and Hasin, 2001; Pombo and Lesch, 2009).
These differences correspond to gender differences in the prevalence of internalizing and
externalizing disorders in the total population (Grant et al., 20041, 2004b, Stinson et al.,
2005). The few studies that have examined gender differences in the comorbidity of alcohol
dependence have reported disparate findings. Data from the NCS revealed that lifetime
associations of alcohol dependence with prior drug use disorder and ASPD (externalizing
psychopathology) were twice as great for women as for men, although the difference was
significant only for drug use disorder. There were no significant gender differences in the NCS
lifetime associations of alcohol dependence with prior mood and anxiety disorders (Kessler et
al., 1997). Data on 12-month disorders from the European Study of the Epidemiology of Mental
Disorders (ESEMeD) showed alcohol dependence was more strongly associated with GAD
among men but more strongly associated with major depression among women (Alonso et al.,
2004). Neither the NCS nor the ESEMeD associations were adjusted for confounding effects
of sociodemographic characteristics or other comorbidity. A factor analysis of the overall
dimensions of internalizing and externalizing psychopathology (the latter including alcohol
dependence), using a twin study design that eliminated many potential sources of confounding,
found that the best fitting model reflected gender invariance in comorbidity of the two
dimensions (Kramer et al., 2008).

1.3 Associations of internalizing and externalizing psychopathology with expression and
course of alcohol dependence

Studies in treatment and population samples have confirmed that alcoholic subtypes marked
by psychopathology are more severely dependent. Epstein et al.(2002) found that Type B
alcoholic patients, with higher rates of psychopathology as per Babor et al. (1992), consumed
more alcohol, had higher dependence screening scores and had more medical, physical and
social consequences than Type A patients. Windle and Scheidt (2004) reported increased levels
of consumption, physical and social consequences and lifetime severity in subtypes
characterized by externalizing and internalizing psychopathology. In another treatment sample,
the odds of poor psychological quality of life at intake were more than quadrupled by
psychiatric comorbidity, independent of severity of dependence (Lahmek et al., 2009). In the
general population, Moss et al. (2007) reported the highest levels of consumption in the young
antisocial and severe chronic alcoholic subtypes. Both subtypes were characterized by high
levels of externalizing disorder, the latter also by high levels of internalizing disorder. In
another general population sample, Carpenter and Hasin (2001) reported higher levels of
consumption, severity, treatment utilization and dependence among Dionysian than
Apollonian problem drinkers, with the former characterized by higher levels of
psychopathology, especially externalizing.

1.4 Gender differences in associations of internalizing and externalizing psychopathology
with expression and course of alcohol dependence

Few studies have examined gender variation in the association of internalizing and
externalizing psychopathology with the expression of alcohol dependence. Among alcohol
dependent individuals participating in the Collaborative Studies on the Genetics of Alcoholism,
Schuckit et al. (1995) found no gender differences in the multiple clinical dimensions used to
classify Type A-Type B alcoholics or in other clinical characteristics. However, they did not
formally test for interactions between gender and subtype; nor was this done in the initial study
defining the Type A-Type B typology (Babor et al., 1992).
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1.5 Limitations of existing research and goals of present analysis
Much remains to be clarified about the associations of internalizing and externalizing
psychopathology with the likelihood, expression and course of alcohol dependence and how
they vary by gender. The few studies that have directly addressed gender differences did not
adjust for potential confounders, e.g., other comorbid conditions, which could increase the risk
of spurious associations (Grant et al., 2009). Moreover, gender differences in the association
of alcohol dependence with other specific disorders cannot be presumed to extend to the broader
categories of internalizing and externalizing psychopathology. The mediating roles of drinking
per se and consumption level have received little if any attention, despite the literature linking
externalizing behavior with early onset and heavy drinking. Studies of the expression and
course of alcoholism based on treatment samples cannot be extrapolated to the general
population. Treatment samples are over-representative of individuals with multiple disorders
(Carroll et al., 2006), and any gender differences in treatment utilization could affect
interactions between gender and psychopathology. Given that only about one quarter of
alcoholics access any type of alcohol treatment (Dawson et al., 2006), data from alcohol
treatment samples cannot be assumed to reflect the experience of the majority of alcohol-
dependent individuals.

To address these gaps in the literature, this paper uses data from a nationally representative
sample of U.S. adults to examine the associations of internalizing and externalizing
psychopathology with the likelihood, expression and course of DSM-IV alcohol dependence
and to determine whether these associations differ for men and women. The specific aims of
the paper are to determine, in a nationally representative sample of U.S. adults: 1) whether the
distribution of internalizing and externalizing psychopathology in lifetime alcoholics varies by
gender; 2) whether men and women differ in the extent to which lifetime alcohol dependence
is associated with lifetime internalizing and externalizing psychopathology, other factors held
constant; 3) whether the potentially mediating effects of being a drinker and volume of
consumption affect gender differences in comorbidity; 4) whether the expression and course
of alcoholism among individuals with different types of psychopathology vary by gender, and
5) whether the associations of internalizing and externalizing psychopathology with the
expression and course of alcoholism vary by gender after controlling for potential confounders.

2. Methods
2.1 Sample

The data used in this analysis came from Wave 1 of the National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC), designed by the National Institute on Alcohol
Abuse and Alcoholism. The 2001–2002 Wave 1 NESARC sample (n = 43,093 including
18,518 men and 24,575 women, response rate = 81.0%) represented U.S. adults 18 years or
older residing in households and noninstitutional group quarters in all 50 states and the District
of Columbia. Some analyses were restricted to lifetime drinkers (n=34,827 including 16,274
men and 18,553 women) or individuals with lifetime alcohol dependence (n=4,781 including
2,974 men and 1,807 women). The NESARC data were weighted to reflect design
characteristics, including oversampling of Blacks, Hispanics and young adults, and
nonresponse relative to sociodemographic characteristics (Grant et al., 2001a). Weighted data
were further adjusted to match the civilian, noninstitutionalized population of the United States
on socioeconomic variables based on the 2000 Decennial Census. Data were collected in
personal interviews, using a computer-assisted survey instrument administered by lay
interviewers. All potential respondents were informed in writing about the nature of the survey,
the statistical uses of the survey data, the voluntary aspect of their participation and the Federal
laws that rigorously provide for the confidentiality of identifiable survey information. Only
respondents consenting to participate after receiving this information were interviewed. The
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research protocol, including informed consent procedures, received full ethical review and
approval from the U.S. Census and the U.S. Office of Management and Budget.

2.2 Measurement of DSM-IV alcohol dependence
DSM-IV alcohol dependence (American Psychiatric Association, 1994) was measured using
the Alcohol Use Disorders and Associated Disabilities Interview Schedule - DSM-IV Version
(AUDADIS-IV) (Grant et al., 2001b). To be classified with lifetime alcohol dependence,
respondents had to endorse one or more symptoms of at least three of the seven dependence
criteria (tolerance, withdrawal, persistent desire or attempts to reduce or stop drinking, much
time spent drinking or recovering from drinking, reduction/cessation of important activities in
favor of drinking, impaired control over drinking, and continued use despite physical or
psychological problems), and some of these experiences had to happen within the same 1-year
period (Grant et al., 2004a).

2.3 Measurement of externalizing and internalizing psychopathology
Four categories of lifetime psychopathology were considered in this analysis: 1) neither
internalizing nor externalizing (NINE); 2) internalizing only (IO); 3) externalizing only (EO);
and 4) both internalizing and externalizing (BIE). This categorization corresponds to one of
the most strongly validated alcohol typologies considered in a study by Penick et al.(1999). In
this study, internalizing psychopathology comprised lifetime major depression, bipolar I and
II disorders, dysthymia, panic disorder with or without agoraphobia, specific or social phobia
and generalized anxiety disorder. Externalizing psychopathology comprised antisocial
personality disorder (ASPD) and lifetime illicit drug dependence.

All psychiatric disorders were defined in accordance with DSM-IV criteria. Mood and anxiety
disorders ruled out substance- or illness-induced disorders, and major depression also ruled
out bereavement. ASPD and other personality disorders were defined to reflect pervasive,
lifelong patterns of functioning, excluding behavior during periods of depression, mania,
anxiety, heavy drinking, drug use, alcohol or drug withdrawal, or physical illness. Drug
dependence was defined using algorithms similar to those for alcohol dependence and reflected
dependence on any of 10 types of drugs. Full details of the derivation of NESARC diagnoses
of mood, anxiety, substance use and personality disorders have been published elsewhere
(Grant et al., 2004a, 2004b; Stinson et al., 2005).

2.4 Measurement of clinical presentation and course of alcohol dependence
All measures were based on self-report. Consumption measures reflected self-identified period
of heaviest drinking. Average daily volume of ethanol intake was estimated on the basis of
overall frequency of drinking, usual and largest quantities of drinks consumed, and frequencies
of drinking the largest quantity and 5+ drinks for all types of alcoholic beverage combined.
Frequencies were coded from categories into days per year; largest quantity of drinks consumed
in a single day was asked in open-ended format. Age at first drink excluded small tastes and
sips, and onset of dependence was the age when symptoms began to co-occur. Density of
familial alcoholism (Stoltenberg et al., 1998) was calculated by adding a value of 0.5 for each
alcoholic parent and 0.25 for each alcoholic grandparent reported by the respondent (range =
0 to 2). Episodes of dependence required an interval of one year without any symptoms between
episodes. Wave 1 remission was defined as no symptoms of abuse or dependence in the year
preceding the Wave 1 interview. Lifetime treatment comprised 13 different sources, including
12-step or other mutual help programs.
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2.5 Reliability and validity of measures
AUDADIS-IV alcohol diagnoses have demonstrated good reliability and validity in test-retest
and other studies, including clinical reappraisals (Grant et al., 2003; Canino et al., 1999; Cottler
et al., 1997; Hasin et al., 1997; Muthen et al., 1993; Nelson et al., 1999; Pull et al., 1997). Test-
retest reliability for family history, alcohol consumption, use of tobacco, marijuana and
cocaine, drug use disorders, and other Axis I disorders have been good to excellent, and
personality disorders have demonstrated levels of reliability comparable to those reported in
the clinical literature (Cottler, 1997; Grant et al., 1995, 2003; Ruan et al., 2008).

2.6 Analysis
Statistical analyses employed SUDAAN software (Research Triangle Institute, 2001) to
account for complex design characteristics. Gender differences in unadjusted proportions and
means were assessed using t-tests. Multivariate logistic regression models assessed the odds
of lifetime alcohol dependence with respect to lifetime psychopathology, controlling for
sociodemographic characteristics, lifetime drug abuse and nicotine dependence, personality
disorders other than ASPD, and any significant interactions between gender and these
covariates. Gender interactions were tested within a single model containing men and women;
gender-specific odds ratios (OR) were presented regardless of whether significantly different
or not. The same approach was followed in multivariate linear and logistic regression models
examining the associations between psychopathology and clinical presentation and course
indicators among lifetime alcoholics (n=4,781). Some variables were topcoded to reduce skew:
volume of ethanol intake to 14.4 ounces, largest quantity of drinks to 36, age at onset of
dependence to 45 years and interval to onset of dependence to 25 years. This involved the
uppermost 3% to 5% of reported values for these variables. Post-hoc t-tests were conducted to
assess the significance of differences in ORs and beta parameters across type of
psychopathology and different populations.

3. Results
3.1 Unadjusted associations of lifetime internalizing and externalizing psychopathology with
alcohol dependence

Most U.S. adults -- three quarters of men and nearly two thirds of women -- had no history of
either internalizing or externalizing psychopathology, the latter excluding alcohol dependence
(top panel of Table 1). Among those with some psychopathology, the vast majority had
internalizing only (IO), 17.7% of men and 31.3% of women, compared to 3.1% and 0.7%,
respectively, for externalizing only (EO) and 4.5% and 2.6% for both internalizing and
externalizing (BIE). IO was almost twice as common among women as among men, whereas
EO was about four times as common and BIE about twice as common among men (all p<.001).
All types of lifetime psychopathology were considerably more prevalent (p<.001) among
individuals with DSM-IV lifetime alcohol dependence (middle panel of Table 1) than in the
total population. Among lifetime alcoholics, IO continued to be more prevalent among women
and EO more prevalent among men (p<.001), but male and female lifetime alcoholics were
equally likely to have BIE.

For both men and women, the prevalence of lifetime alcohol dependence was lowest among
individuals with neither internalizing nor externalizing psychopathology (NINE), higher for
those with IO, higher still for those with EO and highest for those with BIE (bottom panel of
Table 1). All pair-wise differences by type of psychopathology were statistically significant
(p<.05) for both men and women. Within all categories of psychopathology other than EO, the
prevalence of lifetime alcohol dependence was significantly higher among men than women
(p<.001).
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3.2 Adjusted associations of lifetime internalizing and externalizing psychopathology with
alcohol dependence

Following adjustment for sociodemographic factors and other comorbid conditions, the odds
of lifetime alcoholism were increased among men by a factor of 1.9 in association with IO, by
a factor of 4.0 in association with EO and by a factor of 6.5 in association with BIE (Table 2).
Among women, the comparable ORs were 2.6, 8.8 and 10.7, respectively, all significantly
higher than the comparable ORs for men (p = .002 to .006). The magnitudes of the ORs were
not significantly different for lifetime drinkers than in the total population, but the significance
of the gender differences was weaker (p = .023 to .099). After controlling for volume of
consumption, the ORs for externalizing (but not internalizing) psychopathology were generally
reduced in magnitude, as was the significance of most of the gender differences (p = .015 to .
259). However, even holding constant volume of consumption, men and women with
internalizing and/or externalizing psychopathology were at two- to five-fold increased risk of
lifetime alcohol dependence, and the increase in risk was generally greater for women than
men (the exception being in the BIE category).

3.3 Unadjusted associations of lifetime internalizing and externalizing psychopathology with
clinical course and presentation of alcohol dependence

There were numerous gender differences (p<.05) in the expression and course of alcohol
dependence among individuals with NINE or with IO (Table 3). Men had a greater volume of
alcohol consumption, frequency of overall and heavy drinking and largest quantity of drinks
consumed in a single day. Men in these categories also had more lifetime AUD symptoms and
were more likely to have received alcohol treatment (including 12-step participation), but they
reported a lower density of familial alcoholism. Among lifetime alcoholics with EO, the only
significant gender differences were a greater volume of ethanol intake, frequency of heavy
drinking and largest quantity of drinks among men. Among alcoholics with BIE, frequency of
heavy drinking and largest quantity of drinks (but not volume of consumption) were greater
among men, whereas women had a greater density of familial alcoholism and a shorter interval
from first drink to onset of dependence. Irrespective of psychopathology, there were no gender
differences among lifetime alcoholics in age at onset of dependence, early initiation of drinking,
multiple episodes of dependence and remission from dependence.

In general, men and women with EO and BIE had higher levels of consumption, familial
alcoholism, dependence severity and alcohol treatment than those with IO or NINE (p<.05).
Individuals with IO had a higher density of familial alcoholism and greater number of AUD
symptoms than those with NINE (p<.05), but they did not demonstrate any excess
consumption. Interestingly, the presence of psychopathology was not associated with the
likelihood of remission.

3.4 Adjusted associations of lifetime internalizing and externalizing psychopathology with
clinical course and presentation of alcohol dependence

After adjusting for sociodemographics and other comorbidity, the associations of internalizing
and externalizing psychopathology with the expression and course of alcoholism showed very
few gender differences for the categories of IO and EO (Table 4). IO had a negative association
with largest quantity of drinks that was limited to males, and EO more strongly increased the
odds of alcohol treatment among women than men (OR of 5.5 versus 2.1, p=.009). In contrast,
BIE showed stronger positive associations (p<.05) for women than men with most measures
of alcohol consumption, as well as with early and rapid onset of alcoholism and the likelihood
of alcohol treatment (OR of 4.2 versus 2.4, p=.024).

Men and women with IO showed almost no significant adjusted differences in expression and
course of alcohol dependence compared to those with NINE (Table 4). Those with EO or BIE
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demonstrated many more significant differences relative to those with NINE, including greater
consumption, earlier onset of dependence, more familial alcoholism and AUD symptoms, more
early initiation of drinking and increased treatment utilization (p<.05). Among men with EO,
there was a modest increase in the likelihood of remission. The magnitude of the OR was
similar for women with EO (1.4 versus 1.6 for men), but it fell short of significance (p>.05).

4. Discussion
4.1 Differences by gender

This study provided the first nationally representative U.S. estimates of gender differences in
the lifetime comorbidity and clinical expression of alcohol dependence as a function of
internalizing and externalizing psychopathology. Consistent with clinical and general
population data (Epstein et al., 2002; Carpenter and Hasin, 2001; Pombo and Lesch, 2009;
Baumeister and Harter, 2007; Kessler et al., 2005), this study found that men were
overrepresented among individuals with externalizing psychopathology and that women were
overrepresented among individuals with internalizing psychopathology. The male excess
prevalence of externalizing psychopathology was reduced among lifetime alcoholics; in fact,
male and female alcoholics were equally likely to have combined internalizing and
externalizing psychopathology. Consistent with this reduction and in line with Kessler et al.
(1997), we confirmed a stronger association between externalizing psychopathology and
alcohol dependence among women compared to men. Unlike Kessler et al., we also found a
stronger association between internalizing psychopathology and alcohol dependence among
women. This disparity likely reflects the larger sample size and greater statistical power of the
NESARC sample, as Kessler et al. did find nonsignificantly higher OR for the associations of
alcohol dependence with all affective and all anxiety disorders among women. Although the
higher OR among women for the association of alcohol dependence with I) could be seen as
contradictory of the gender invariant associations between the overall internalizing and
externalizing dimensions reported by (Kramer et al., 2008), this discrepancy might be
explained by genetic linkages specific to alcohol dependence rather than to the entire
externalizing spectrum (Kendler et al., 2006).

The gender differential in adjusted associations of alcohol dependence was largest for
individuals with externalizing psychopathology only (EO), with an OR of 8.8 for women versus
4.0 for men. This may reflect gender differences in the composition of externalizing
psychopathology. Among individuals with EO, the prevalence of ASPD was higher among
men (75% versus 48% for women), whereas the prevalence of drug dependence was higher
among women (58% versus 32% for men). As adjusted comorbidity rates for alcohol
dependence are higher for drug dependence than ASPD (Hasin et al., 2007), this may account
for the higher OR for women than men with EO and suggests that a common genetic liability
for addiction may more strongly increase the risk for alcohol dependence than do the excessive
adolescent drinking and any shared genetic risk associated with ASPD.

This study found gender differences in both the unadjusted and adjusted associations of
psychopathology with the expression and course of alcoholism. In absolute terms, male
alcoholics drank more heavily than female alcoholics, irrespective of psychopathology, just as
they do in the total population (Dawson, 2000). In contrast, female alcoholics tended to report
a greater density of familial alcoholism, again reflecting differentials observed in the total
population (Dawson and Grant, 1998). Other differences observed primarily among alcoholics
with NINE or IO included more lifetime AUD symptoms and a greater likelihood of lifetime
alcohol treatment among males.

In contrast, gender differences in the adjusted associations of psychopathology with the
expression and course of alcoholism were primarily restricted to the category of BIE, which
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was more strongly associated with heavy drinking and early- and rapid-onset dependence
among women. The ORs for women with BIE were generally higher (though not always
significantly so) than those for women with EO, but this was not the case for men. It is not
clear from this study whether this reflects a greater sensitivity among women to the total number
of comorbid disorders (by definition at least two among individuals with BIE compared to only
one required for IO and EO) or to something specific about the combination of internalizing
and externalizing. One gender difference that extended to all externalizing alcoholics, both EO
and BIE, was a stronger association with alcohol treatment among women. This may again
reflect gender differences in type of externalizing psychopathology, i.e., women’s greater
prevalence of drug dependence having led to increased likelihood of combined alcohol and
drug treatment.

4.2 Differences with respect to type of psychopathology
Confirming prior findings (Carpenter and Hasin, 2001; Epstein et al., 2002; Grant et al.,
2004a, 2004b; Kesslet et al., 1997; Moss et al., 2007; Pombo and Lesch, 2009; Penick et al.,
1999; Regier et al., 1990; Windle and Scheidt, 2004), we found that the adjusted associations
with lifetime alcohol dependence were lowest for IO, higher for EO and highest for BIE. The
associations between psychopathology and dependence were not significantly reduced among
lifetime drinkers, indicating that the increased risk of dependence associated with internalizing
and externalizing psychopathology does not solely reflect an increased probability of being a
drinker. The reduction in the ORs for externalizing psychopathology after controlling for
volume of consumption suggests that the early and heavy drinking associated with
externalizing symptomatology (Englund et al., 2008; King and Chassin, 2007; Merline et al.,
2008; Maggs et al., 2008; Sartor et al., 2007) mediates some of the increased risk of alcohol
dependence. However, the positive associations that remained even after controlling for
volume of consumption suggest possible roles of shared genetic liability or residual
associations between externalizing psychopathology and drinking pattern, drinking
motivation, drinking expectancies and/or behavioral response to drinking (Hicks et al.,
2007b, Kendler et al., 2006; Klopnik et al., 2009).

Alcoholic phenotypes based on psychopathology differed in terms of expression and course,
primarily reflecting the presence or absence of externalizing psychopathology. The greatly
increased consumption levels among alcoholics with externalizing psychopathology are
consistent with numerous adolescent, general population and clinical studies (King and
Chassin, 2007; Merline et al., 2008; Maggs et al., 2008; Sartor et al., 2007; Epstein et al.,
2002; Windle and Scheidt, 2004; Carpenter and Hasin, 2001) and corresponded to a substantial
increase in the number of AUD symptoms. Surprisingly, externalizing alcoholics were no less
likely to have achieved remission by the time they were interviewed than those without
externalizing psychopathology; in fact, male alcoholics with EO were 60% more likely to be
in remission than those with NINE. This seemingly anomalous finding is consistent with
Zucker’s (1986) developmentally limited alcoholic subtype, which is characterized by
maturing out of heavy drinking and drinking problems with the adoption of adult role
responsibilities but may also reflect the fact that externalizing alcoholics were more likely than
those with NINE or IO to have received alcohol treatment.

4.3 Study limitations and clinical implications
A number of limitations indicate caution in interpreting this study’s results. First, all self-report
data are subject to unintentional (e.g., through recall error) or intentional misreporting. If the
ability or willingness to report AUD symptoms were positively correlated with recall or
reporting of other mental disorders, this could upwardly bias estimates of their associations.
Despite evidence that social desirability bias is inversely related to reporting of both substance
abuse (Cox et al., 1994; Davis et al., 2010; Johnson and Fendrich, 2005; Welte and Russell,
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1993) and other psychopathology (Kuentzel et al., 2008; Logan et al., 2008; McEwan et al.,
2009), we are unaware of any evidence that this form of bias contributes to exaggerated
associations between the two. However, several recent studies have reported slightly increased
OR between psychological and somatic conditions/symptoms resulting from social desirability
bias (Baumeister et al., 2010; Horn et al., 2010; Ladwig et al., 2010). Fortunately, social
desirability bias and its associations with reporting alcohol use and problems do not appear to
vary by sex (Welte and Russell, 1993; Kolarcik et al., 2009); accordingly, there is no evidence
to suggest that gender differences in associations between alcohol dependence and
psychopathology would be affected by this form of reporting bias.

Second, the lifetime time frame entails the risk that comorbid conditions may not have occurred
during the same time period. The onset internalizing and externalizing disorders may have
occurred after the onset – or even after remission – of alcohol dependence. Thus, their
associations with alcohol dependence reflect an increased likelihood of having ever been
dependent rather than an increased risk of becoming dependent as a function of antecedent or
concurrent psychopathology. This limits the usefulness of the study results for delimiting the
role of comorbid psychopathology in the etiology of alcohol dependence and, perhaps even
more importantly, for making clinical recommendations related to screening and treatment.

This study also may be limited by our definitions of internalizing and externalizing
psychopathology. Many studies have included the milder disorders of drug abuse, conduct
disorder and adult antisocial behavior in the externalizing spectrum (Krueger et al., 2005);
others (Farmer et al., 2009) have included attention-deficit/hyperactivity disorder (ADHD).
Moreover, some studies have post-traumatic stress disorder (PTSD) in the internalizing
spectrum but have excluded bipolar disorders (Kramer et al., 2008; Slade, 2007). To determine
the impact of our definitions, we examined the effect of alternative definitions on the
associations of internalizing and externalizing psychopathology with lifetime alcohol
dependence. Because the NESARC did not measure PTSD and ADHD until the 2004–2005
Wave 2 follow up interview, we conducted the reanalysis with the Wave 2 sample (n=34,653
representing 86.7% of Wave 1 respondents eligible for reinterview, see Grant et al., 2007).
After first verifying that the original definitions produced equivalent results in the Wave 2
sample, we added drug abuse, conduct disorder, adult antisocial behavior not preceded by
conduct disorder (Goldstein et al., 2007) and ADHD into the externalizing dimension. We
added PTSD into the internalizing dimension but removed bipolar disorder. The resulting ORs
for IO, EO and BIO (1.8, 4.6 and 6.1 for men, 2.3, 6.4 and 9.3 for women) all lay within the
95% confidence intervals of our original estimates and all gender differences remained
statistically significant (p<.05). Thus, the results of this study appear to be fairly robust with
respect to the definitions of internalizing and externalizing psychopathology.

Despite its limitations, this study provided confirmation at the general population level of the
importance of internalizing and externalizing psychopathology in discriminating among
alcoholic phenotypes, and it revealed significant gender differences in phenotypes defined by
type of disorder. It showed that whereas alcohol dependence and externalizing
psychopathology are more common among men than women, their association is greater
among women. Bearing in mind the uncertainties imposed by studying lifetime comorbidity,
these findings suggest the need to increase alcoholism screening, prevention and intervention
among women with externalizing psychopathology, a highly vulnerable group with high rates
of alcohol dependence nearly comparable to those of their male counterparts. Despite
externalizing psychopathology having the stronger association with alcohol dependence
among both men and women, internalizing psychopathology was far more prevalent among
lifetime alcoholics. Thus, the emphasis on the externalizing psychopathology in the alcohol
literature should not obscure the importance of addressing symptoms of mood and anxiety
disorders in alcoholism treatment settings. Finally, among alcoholics with no psychopathology

Dawson et al. Page 10

Drug Alcohol Depend. Author manuscript; available in PMC 2011 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



or internalizing psychopathology only, especially women, our data indicate the need for more
active screening and referral in various treatment/primary care settings to match the alcohol
treatment levels of alcoholics with externalizing psychopathology.
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Table 1

Covariation of lifetime psychopathologya and lifetime alcohol dependence: U.S. adults 18 years of age and older,
by sex

Type of lifetime psychopathologya

Neither internalizing
nor externalizing

(NINE) (n=30,189)
Internalizing only (IO)

(n=10,771)
Externalizing only (EO)

(n=737)

Both internalizing and
externalizing (BIE)

(n=1,396)

% SE % SE % SE % SE

Prevalence of selected types of
psychopathology in the total
population

 Male (n=18,518) 74.7 (0.6) 17.7 (0.4) 3.1 (0.2) 4.5 (0.2)

 Female (n=24,575) 65.4 (0.7) 31.3 (0.7) 0.7 (0.1) 2.6 (0.1)

 p-value gender diff. <.001 <.001 <.001 <.001

Prevalence of selected types of
psychopathology among
lifetime alcoholics

 Male (n=2,974) 47.6 (1.1) b 27.1 (0.9) b 8.6 (0.6) b 16.7 (0.9) b

 Female (n=1,807) 29.0 (1.3) b 50.8 (1.4) b 3.5 (0.5) b 16.7 (1.0) b

 p-value gender diff. <.001 <.001 <.001 .966

Prevalence of lifetime alcohol
dependence by type of
psychopathology

 Male 11.1 (0.4) 26.5 (1.0) 48.1 (2.4) 64.2 (2.1)

 Female 3.5 (0.2) 12.9 (0.5) 39.5 (4.6) 51.4 (2.6)

 p-value gender diff. <.001 <.001 .109 <.001

Note: Figures in parentheses are standard errors of percentages. Shaded cells indicate percentages that are significantly different (p<.05) for males
and females.

a
Internalizing = major depressive disorder, bipolar 1 or 2 disorder, dysthymia, panic disorder with or without agoraphobia, specific and social phobia,

generalized anxiety disorder; externalizing = illicit drug dependence, ASPD

b
Significantly different (p<.001) than comparable percentage in the total population
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Table 2

Adjusted* odds ratios and 95% confidence intervals for associations between lifetime alcohol dependence and
other lifetime psychopathologya: U.S. adults 18 years of age and older

Type of lifetime psychopathology Total population (n=43,093) Lifetime drinkers (n=34,827)

Lifetime drinkers, adjusted for
volume of consumptionc

(n=32,756)

Neither internalizing nor
externalizing (NINE)

 Male 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)

 Female 1.0 (Ref) 1.0 (Ref) 1.0 (Ref)

Internalizing only (IO)

 Male 1.9 (1.7–2.2) 1.9 (1.7–2.2) 1.9 (1.6–2.2)

 Female 2.6 (2.2–3.1) 2.3 (2.0–2.7) 2.4 (2.0–2.8)

 p-value gender diff. .002 .048 .031

Externalizing only (EO)

 Male 4.0 (3.1–5.1)c 3.9 (3.0–5.0)c 2.3 (1.7–3.1)e,f

 Female 8.8 (5.3–14.6)c 7.4 (4.5–12.2)c 4.9 (2.8–8.6)c

 p-value gender diff. .006 .023 .015

Both internalizing and externalizing
(BIE)

 Male 6.5 (5.2–8.1)c,d 6.7 (5.2–8.5)c,d 4.3 (3.3–5.7)c,d,e,f

 Female 10.7 (8.2–13.8)c 8.9 (6.8–11.6)c 5.4 (3.9–7.4)c,e,f

 p-value gender diff. .003 .099 .259

Note: Figures in parentheses are 95% confidence intervals. Shaded cells indicate OR that are significantly different (p<.05) for males and females.

*
Adjusted for age, gender, race-ethnicity, whether ever married, whether ever had children, whether ever attended/completed college, lifetime drug

abuse, lifetime nicotine dependence, other personality disorders and any other significant (p<.05) gender interactions.

a
Internalizing = major depressive disorder, bipolar 1 or 2 disorder, dysthymia, panic disorder with or without agoraphobia, specific and social phobia,

generalized anxiety disorder; externalizing = illicit drug dependence, ASPD

b
Average daily volume of ethanol intake during period of heaviest consumption, logged to improve model fit

c
Significantly different (p<.05) than OR for internalizing only

d
Significantly different (p<.05) than OR for externalizing only

e
Significantly different (p<.05) than OR for the total population

f
Significantly different (p<.05) than OR for lifetime drinkers unadjusted for consumption
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