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Abstract
Generalized anxiety disorder (GAD) and substance use disorders (SUDs) are highly comorbid, and
GAD-SUD comorbidity is associated with a host of poor psychosocial outcomes, including higher
rates of hospitalization, disability, functional impairment, and inferior GAD and SUD treatment
outcomes. Despite the noted severity of this group and clinical implications, current research is
limited in a few distinct ways; studies have rarely utilized a longitudinal design and non-treatment
seeking individuals to examine how GAD comorbidity impacts SUD outcomes over time. The
current study utilized a nationally representative sample of individuals in the U.S. assessed in the
National Epidemiological Survey on Alcohol and Related Conditions (NESARC) at Wave 1
(2001–2002) and Wave 2 (2004–2005), comparing individuals who met criteria for both DSM-IV
past year GAD and SUD (n = 286) and those who met criteria for past year SUD only without
GAD (n = 5,730) at Wave 1. Results indicated that GAD-SUD individuals were significantly more
severe than the SUD only group across almost all outcomes assessed (with the exception of
alcohol frequency); individuals with GAD-SUD had a more severe psychiatric history, worse
health-related quality of life at both waves, and greater incidence of new Axis I disorders, higher
rates of treatment-seeking, and greater self-reported drug use at the follow-up. The current study is
the first to compare individuals with SUD with and without comorbid GAD over time using a
nationally representative sample. Findings further support the clinical severity of this group and
suggest the need for GAD-SUD treatment options.
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Introduction
Generalized anxiety disorder (GAD) and substance use disorders (SUDs) are highly
comorbid (Conway et al., 2006; Grant et al., 2004; 2005; Kessler et al., 2005), and
individuals with GAD-SUD comorbidity have significantly worse outcomes than single-
diagnosis counterparts (Smith & Book, 2010). The presence of co-occurring GAD is
associated with heavy drinking, poor social adjustment and functioning, greater disability,
and frequent hospitalizations (Burns et al., 2005; Grant et al., 2005). Comorbid GAD,
particularly excessive worry, also significantly interferes with substance abuse treatment
(Smith & Book, 2010). Compared to other anxiety disorders, GAD seems to be more
strongly related to current substance use and associated with greater levels of impairment. In
an examination of the relationship between 12-month drug dependence and commonly co-
occurring anxiety disorders (i.e., GAD, panic disorder with and without agoraphobia, social
phobia, specific phobia), only GAD was significantly related to 12-month drug dependence
(as opposed to the other anxiety disorders), even after controlling for other comorbid
psychiatric disorders (Compton et al., 2007). Further, even in its pure form, GAD is
associated with significantly higher rates of disability and impairment compared to other
anxiety disorders (Grant et al., 2005). GAD-SUD comorbidity clearly represents a
significant clinical challenge due to the severity of symptoms and poor treatment response.

Despite the clinical implications of GAD-SUD comorbidity, a few limitations have hindered
research in this area including: (1) studies have largely focused on anxiety disorders more
generally and their co-occurrence with SUDs rather than focusing more exclusively on GAD
to enable specificity of understanding (cf., Alegria et al., 2010; Grant et al., 2005); and (2)
research has been somewhat narrowly focused on clinical samples (Bruce et al., 2005; Smith
& Book, 2010). As one step to address these limitations, Alegria et al. (2010) examined
psychiatric comorbidity and other clinical correlates in a sample of individuals with GAD,
comparing those with and without SUD. The study found that individuals with GAD-SUD
demonstrated higher levels of comorbidity, substance use, and disability. This cross-
sectional study highlighted the severity of the GAD-SUD group and suggested the need for
longitudinal studies to examine outcomes over time. A second important future direction
includes testing how comorbid GAD affects substance use outcomes, as studies have largely
focused on how SUD comorbidity affects GAD outcomes (Alegria et al., 2010; Bruce et al.,
2005).

The current study aims to build on the prior literature to gain a clearer understanding of how
GAD impacts psychosocial and treatment outcomes over time among individuals with SUD.
We used a nationally representative sample of individuals in the U.S. assessed in the
National Epidemiological Survey on Alcohol and Related Conditions (NESARC) at both
Wave 1 (2001–2002) and Wave 2 (2004–2005). Specifically, we compared individuals with
an SUD-only diagnosis at Wave 1 to those with an SUD-GAD diagnosis at Wave 1. We first
compared the lifetime prevalence of psychiatric disorders at Wave 1 across groups. Next, we
compared the following from Wave 1 to Wave 2 across both groups: (1) the incidence of
Axis I psychiatric disorders; (2) changes in health-related quality of life; and (3) treatment
utilization. Finally, we also compared substance use frequency and severity at Wave 2
across groups.
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Materials and Methods
Participants and Procedure

Participants were 6,016 respondents assessed in the NESARC at both Wave 1 (2001–2002)
and Wave 2 (2004–2005) who were diagnosed with current AUD or SUD at Wave 1 (with
or without current GAD). The NESARC target population consisted of civilian,
noninstitutionalized adult individuals over 18 years of age residing in households and group
quarters. The survey included individuals residing the continental United States, District of
Columbia, Alaska, and Hawaii. African Americans, Hispanics, and individuals aged 18 to 24
years of age were oversampled, and data were adjusted to reflect design characteristics of
the NESARC survey and to account for oversampling and nonresponse. Face-to-face
interviews were conducted by lay interviewers with extensive training and supervision
(Grant et al., 2004; 2009). The research protocol and informed consent given to all
respondents prior to interviews were approved the U.S. Census Bureau and the U.S. Office
of Management and Budget and were in line with the latest version of the Declaration of
Helsinki. Informed consent was obtained after the study procedures were fully explained.
The Wave 2 interview was conducted approximately 3 years later (mean interval: 36.6
months). Excluding ineligible respondents (e.g., deceased), the Wave 2 response rate was
86.7%, resulting in 34,653 completed interviews. Sample weights were also developed to
adjust for Wave 2 nonresponse (Grant et al., 2009). In Wave 1, a total of 351 respondents
met criteria for both DSM-IV generalized anxiety disorder (GAD) and substance use
disorder (SUD), and 7,074 met criteria for SUD only. Of these, 6,016 participated in Wave 2
(GAD-SUD = 286; SUD only = 5,730) and constitute the sample of the present study.

Assessments
The diagnostic interview used to determine DSM-IV Axis I and II disorders was the Alcohol
Use Disorder and Associated Disabilities Interview Schedule-DSM-IV Version (AUDADIS-
IV; Grant et al., 2001). The AUDADIS-IV is a structured diagnostic interview designed for
lay professional interviewers to measure substance use and mental disorders in large-scale
surveys. Computer algorithms were used to diagnose all DSM-IV Axis I and II disorders.

Across all Axis I disorders assessed at Wave 1, criteria were assessed according to two time
frames: 1) current (past 12 months); and 2) prior to the past 12 months. At Wave 2, criteria
for all Axis I disorders were assessed spanning the time period in between Waves 1 and 2,
again distinguishing two distinct time frames: 1) current (past 12 months); and 2) prior to the
last 12 months but since Wave 1. Test-retest reliability and validity of the AUDADIS-IV
measures of the DSM-IV disorders are adequate and have been reported in detail elsewhere
(Canino et al., 1999; Compton et al., 2005; Cottler et al., 1997; Grant et al., 2004; 2005).

Substance use disorders (SUDs)
The AUDADIS-IV operationalizes DSM-IV criteria for alcohol and drug abuse and
dependence for 10 drug classes (aggregated in this report) (Grant et al., 2004). Consistent
with the DSM-IV, diagnoses of alcohol and substance abuse using the AUDADIS-IV
require at least 1 of the 4 abuse criteria either in the 12-month period preceding the
interview or prior. For dependence (alcohol and other substances), diagnoses require at least
3 of the 7 DSM-IV criteria for dependence during the past 12 months or prior; for the prior
diagnoses, the 3 dependence criteria must have occurred within a 1-year period, as outlined
in the DSM-IV. We subdivided the sample of individuals with SUD between those with
current GAD comorbidity at Wave 1 (GAD-SUD) and those without current GAD
comorbidity at Wave 1 (SUD only). The assessment of GAD is described in more detail in
the following section. The AUDADIS-IV has shown good to excellent inter-rater and test-
retest reliability (k = 0.70–0.84) and validity (Canino et al., 1999) for SUD diagnoses.
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Generalized anxiety disorder (GAD)
DSM-IV GAD was diagnosed when individuals reported excessive anxiety and worry across
a number of events or activities more days than not for at least 6 months, accompanied by
difficulty controlling worry and at least 3 of the other 6 DSM-IV GAD symptoms, including
the clinical significance criterion to be met (i.e. the symptoms caused clinically significant
distress or impairment). The DSM-IV GAD diagnosis excludes substance-induced episodes
or episodes due to a general medical condition. To differentiate between substance-induced
and independent disorders, the AUDADIS-IV uses specific questions about chronological
relationships between intoxication, withdrawal effects, and the anxiety symptoms, which has
been shown to improve reliability and validity of anxiety disorder diagnoses among
substance using individuals (Hasin et al., 2006). Test-retest reliability, as reported in detail
elsewhere (Canino et al., 1999; Grant et al., 2004; 2005), is fair (k = 0.42).

Other mood and anxiety disorders
The AUDADIS-IV was also used to assess other mood (major depressive disorder,
dysthymia, bipolar I, bipolar II) and anxiety (panic disorder, social anxiety disorder, specific
phobia) diagnoses at Waves 1 and 2. All diagnoses reported were “primary” such that they
exclude disorders characterized as “substance induced” or due to a general medical
condition, and they all met the clinical significance criterion.

Personality disorders
The AUDADIS-IV was used to assess all 10 DSM-IV personality disorders in Clusters A, B,
and C using algorithms requiring specific numbers of diagnostic criteria as well as long-term
maladaptive patterns of cognition, emotion, and functioning (Grant et al., 2004; 2005; 2008;
Stinson et al., 2008). Further, at least one symptom reported had to cause distress or social
or occupational dysfunction. Avoidant, dependent, histrionic, obsessive-compulsive,
paranoid, and schizoid personality disorders were assessed in Wave 1, and borderline,
narcissistic, and schizotypal disorders were assessed in Wave 2. Previously published
NESARC studies have documented test-retest reliability ranging from fair (paranoid,
histrionic, avoidant; k = 0.40–0.45) to good (schizotypal, antisocial, narcissistic, borderline;
k = 0.67–0.71) (Grant et al., 2003; Ruan et al., 2008) with good convergent validity
(Compton et al., 2005; Grant et al., 2004; 2005; 2008; Stinson et al., 2008).

Health-related quality of life
Health-related quality of life was assessed for both Waves 1 and 2 using the Medical
Outcomes Study 12-Item Short-Form Health Survey, Version 2 (SF-12; Ware et al., 1996;
2002), a reliable and valid measure of health-related quality of life used in population
surveys. The norm for this measure is 50, with higher scores reflecting higher health-related
quality of life (Ware et al., 1996; 2002).

Treatment utilization
Treatment utilization from Wave 1 to Wave 2 assessment was ascertained for both GAD and
SUD. Treatment seeking for GAD was assessed by asking participants whether since the last
interview they had gone to a professional, ER, or hospital overnight or had been prescribed
any medication in the past year to calm them because they were feeling tense, nervous or
worried. For SUD, respondents were also asked whether since the last interview they had
received treatment for substance use through any of the following: 12-step programs;
detoxification, inpatient, or emergency room services; outpatient, rehabilitation or
methadone maintenance; a halfway house, crisis center, employment assistance program, or
family services agency; clergy; or private physician. Respondents were also asked whether
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since the last interview there was a time they thought they should see someone for their
substance use but did not.

Substance use frequency
Frequency of use of alcohol and other substances was assessed at Waves 1 and 2. At Wave
2, individuals were classified based upon whether they used drugs since the last interview
(yes/no), and regarding alcohol use, they were asked about frequency of drinking any kind
of alcoholic beverage in the last 12 months. Response options were collapsed across
categories to capture as full a spread of scores as possible but to also avoid categories with
few members; categories included the following: 1) every day to two times per week; 2)
once per week to 2 to 3 times per month; and 3) once per month to 1–2 times in the last year.

Statistical analyses
Weighted percentages and means were computed to derive sociodemographic
characteristics, lifetime prevalence of Axis I and II disorders, incidence of Axis I disorders,
health-related quality of life, treatment utilization, and substance use frequency at Wave 1
and Wave 2 for respondents with SUD with and without comorbid GAD at Wave 1. A set of
logistic regression analyses yielded odds ratios (ORs) and 95% confidence intervals (CIs)
indicating measures of association between SUD-GAD and SUD only and lifetime comorbid
psychiatric disorders, incidence of Axis I disorders, treatment utilization, and substance use
frequency. Odds ratios were further adjusted (AOR) for those sociodemographic
characteristics of the sample at Wave 1 that were significantly different between the groups
in the univariate analyses. Paired t-tests were used to test change in health-related quality of
life over time in both groups. Analyses were estimated using SUDAAN to adjust for the
design effects of the NESARC.

Results
Sociodemographic characteristics

Table 1 shows the sociodemographic characteristics of individuals with current SUD with
and without current GAD at Wave 1. Individuals with GAD-SUD at Wave 1 were
significantly more likely than individuals with SUD only to have less than or equal to a high
school education, to be unemployed, to be separated/widowed/divorced, and to have public
insurance. Individuals with GAD-SUD at Wave 1 were significantly less likely to be male
and to have income ≥ 35,000 compared to individuals with SUD only.

Lifetime prevalence of psychiatric comorbidity
Table 2 shows the lifetime prevalence of Axis I and II disorders at Wave 1 among
individuals with SUD with and without GAD. In the unadjusted models, individuals with
GAD-SUD were significantly more likely than individuals with SUD only to have a lifetime
history of any psychiatric disorder, any Axis I disorder, alcohol dependence, any drug use
disorder, drug abuse, drug dependence, nicotine dependence, any mood disorder, major
depressive disorder, bipolar I and II disorder, dysthymia, any anxiety disorder, panic
disorder, social anxiety disorder, specific phobia, any Axis II disorder, and any Cluster A
and B Axis II disorder. Individuals with GAD-SUD were significantly less likely than
individuals with SUD only to have a lifetime history of alcohol abuse.

After adjusting for sociodemographic characteristics (sex, race/ethnicity, nativity, age,
individual income, employment, marital status, urbanicity), individuals with GAD-SUD
continued to be more likely than those with SUD only to have a lifetime history of any
psychiatric disorder, any Axis I disorder, alcohol dependence, any drug use disorder, drug
abuse, drug dependence, any mood disorder, major depressive disorder, bipolar I and II
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disorder, dysthymia, any anxiety disorder, panic disorder, social anxiety disorder, specific
phobia, any Axis II disorder, and any Cluster A and B Axis II disorder, but the differences
on the prevalence of nicotine dependence failed to reach significance. Individuals with
GAD-SUD continued to be significantly less likely than individuals with SUD only to have
a lifetime history of alcohol abuse.

Incidence of Axis I disorders
Table 3 shows the incidence of Axis I disorders from Wave 1 to Wave 2 among individuals
with SUD with and without GAD. Individuals with GAD-SUD had significantly higher
incidence than individuals with SUD only of any Axis I disorder, a mood disorder, bipolar I
and II disorder, any anxiety disorder, panic disorder, social anxiety disorder, and specific
phobia from Wave 1 to Wave 2.

Health-related quality of life
Table 4 shows health-related quality of life at Wave 1 and Wave 2 among individuals with
SUD with and without GAD. From Wave 1 to Wave 2, individuals with GAD-SUD showed
significant improvements in general health, the mental health component summary, the
social functioning scale, and the mental health scale of the SF-12, and significant worsening
from Wave 1 to Wave 2 on the role-physical scale of the SF-12. Individuals with SUD only
showed significant decreases in almost all SF-12 scales (including the physical health
component summary, general health scale, physical functioning scale, role-physical scale,
bodily pain, mental health component summary, social functioning scale, and role-emotional
scale) from Wave 1 to Wave 2, indicating a worse health-related quality of life at Wave 2
across these scales. Only the mental health scale did not show a significant change from
Wave 1 to Wave 2 in the SUD only group.

There was a significant group by time interaction on the general health scale and the four
mental health-related scales (the mental health component summary, social functioning,
role-emotional, and mental health scales), indicating that the GAD-SUD group demonstrated
significant improvements across these scales from Wave 1 to Wave 2 compared to the SUD
only group. Despite these changes over time at both time points the GAD-SUD group had
significantly poorer health-related quality of life across all SF-12 subscales.

Treatment utilization
Table 5 shows patterns in treatment utilization between the two waves among individuals
with SUD with and without GAD. Individuals with GAD-SUD were significantly more
likely to have sought treatment for substance use at a 12-step program, detoxification/
inpatient/ER, halfway house/crisis center/employment assistance program/family services
agency, clergy, and private physician compared to individuals with SUD only. Individuals
with GAD-SUD were also significantly more likely to report having a time when they
thought they should have seen someone but did not go compared to individuals with SUD
only. Not surprisingly, individuals with GAD-SUD were significantly more likely to report
going to a professional due to feelings of being tense, nervous, or worried, having a doctor
prescribe medication to calm oneself, or seeking any type of treatment for GAD compared to
individuals with SUD only.

Substance use frequency
Figure 1 shows substance use frequency at Wave 2 among individuals with SUD with and
without GAD. Individuals with GAD-SUD were significantly more likely to report drug use
since Wave 1 compared to the SUD only group (OR = 1.62, 95% CI = 1.18–2.22).
Regarding alcohol use frequency, individuals with GAD-SUD were significantly more likely
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to report a lower frequency of drinking (once per month to 1 to 2 times in the last year)
compared to the SUD only group (OR = 1.92, 95% CI = 1.32–2.81).

Discussion
Previous research has consistently demonstrated a strong association between GAD and
SUD (Grant et al., 2005), and GAD-SUD comorbidity is associated with significant
impairment and poor psychosocial outcomes (Smith & Book, 2010). The current study is the
first to compare individuals with SUD with and without comorbid GAD over time using a
nationally representative sample of the general population. We compared the GAD-SUD
and SUD only groups on psychiatric comorbidity, health-related quality of life, treatment
utilization, and substance use frequency over a three year period. Our study found that
compared to the SUD only group, GAD-SUD individuals (1) were significantly worse off at
Wave 1 in terms of sociodemographic characteristics and psychiatric comorbidity; (2) had
significantly higher prevalence (at Wave 1) and higher incidence (from Wave 1 to Wave 2)
of almost all Axis I disorders compared to the SUD only group; (3) had significantly worse
health-related quality of life at both waves compared to SUD only; (4) were more likely to
seek treatment between waves compared to the SUD only group; and (5) were significantly
more likely to report drug use since Wave 1 compared to the SUD only group, yet tended to
use alcohol less often.

The finding that GAD-SUD individuals were worse off across sociodemographic
characteristics is consistent with other studies that have demonstrated impairment associated
with GAD comorbidity more generally (Kessler et al., 1999; Wittchen, 2002), as well as
comorbidity of GAD with SUD specifically (Alegria et al., 2010; Smith & Book, 2010).
This may be due to the impact of GAD on work productivity, employment status, and
overall daily functioning (Bobes et al., 2011; Henning et al., 2007), or the overall higher
levels of impairment associated with greater comorbidity.

GAD-SUD individuals had a more severe psychiatric history and were also more likely to
develop a new Axis I disorder by the second assessment compared to the SUD only group.
This higher rate of psychiatric comorbidity in the GAD-SUD group, particularly for
internalizing disorders, may reflect a few different possibilities. GAD symptoms may
contribute directly to symptoms of other disorders, in line with other studies demonstrating
that GAD confers increased risk for other internalizing symptoms (Bruce et al., 2005; Grant
et al., 2005). Regarding SUD comorbidity specifically, engaging in substance use may
provide temporary relief for anxiety for individuals with GAD, but then may lead to greater
impairment and increased risk for other forms of psychopathology. There may also be a
shared vulnerability underlying GAD and other internalizing disorders, such that
comorbidity may reflect different representations of a single latent factor (Krueger, 1999).

The GAD-SUD group had significantly worse health-related quality of life at both times
compared to SUD only. The GAD-SUD group, even after improving from Wave 1 to Wave
2 in mental health-related quality of life, had scores consistently below 50, which was the
mean across most scales for the SUD only group. These findings are consistent with other
evidence suggesting GAD comorbidity confers increased risk for impairment, poor
functioning, and quality of life (Grant et al., 2005), which may be due to the somatic
manifestations of GAD and impact on physical discomfort and pain (Bobes et al., 2011), as
well as the impact of GAD on numerous areas of one’s life, including work performance
(Kessler et al., 1999; Wittchen, 2002) and social functioning (Henning et al., 2007) that
often subsists even following treatment for individuals with GAD (Bobes et al., 2011).

Individuals with GAD-SUD had higher rates of treatment seeking across mental health and
SUD treatment services compared to individuals with SUD only. Lower health-related
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quality life, greater impairment associated with numerous comorbidities and presence of
internalizing disorders may encourage individuals to seek treatment (Bland et al., 1997;
Mojtabai et al., 2002), and increase the likelihood of being referred to specialized treatment
services if these diagnoses are detected in primary care. Treatment-seeking may be another
indicator of severity for GAD-SUD individuals, also contributing to significant societal
costs from frequent service utilization. However, it could also be viewed as adaptive
particularly given the higher rates of impairment and distress in this group. Treatment
seeking may have contributed to improvements in functioning from Wave 1 to Wave 2; yet
it is noteworthy that despite seeking treatment, this group was still worse off at Wave 2 (e.g.,
regarding health-related quality of life) compared to the SUD only group.

Individuals with GAD-SUD were significantly more likely to report drug use since Wave 1
compared to the SUD only group, consistent with other studies in this area indicating that
GAD is associated with high rates of co-occurring drug dependence (Grant et al., 2005). By
contrast, individuals with GAD-SUD were significantly more likely to report a lower
frequency of drinking than the SUD only group. These findings may be interpreted in line
with our findings that individuals with GAD-SUD were more likely to meet criteria for
lifetime drug abuse and dependence at Wave 1 but there were no significant differences in
rates of lifetime alcohol use disorders at Wave 1 across groups or in the incidence of alcohol
abuse or dependence between Waves 1 and 2. Overall, our data suggest that in this sample,
individuals with GAD-SUD and those with SUD only did not have as distinct differences in
severity for alcohol as opposed to other substances; however, future research is needed that
separates AUD and SUD diagnoses to further clarify these relationships.

Our findings should be interpreted in light of both study strengths and limitations. Strengths
include the use of epidemiological sampling to obtain a large nationally representative
sample of adults with SUD and GAD ascertained independently of treatment seeking, a
prospective design, and high retention rates over a 3-year follow up period. Limitations
include reliance on a single follow-up period, modest reliability of the GAD diagnoses
assessed with the AUDADIS-IV, and inclusion of only civilian households and group
quarters of adults 18 years and older. Despite these limitations, these findings have
important implications. The severity of the GAD-SUD group suggests the need to
incorporate treatment of GAD into substance abuse treatment, for instance using
psychosocial approaches and/or selective serotonin reuptake inhibitors (SSRIs) that have
been shown to be efficacious in treating GAD yet do not share the same risk for abuse as
benzodiazepines (Back & Brady, 2008). Continued longitudinal work is also necessary to
inform etiological understanding, particularly studies that span the life course and
incorporate a comprehensive assessment of environmental and biological factors to better
understand the sequencing of these disorders and shared vulnerabilities. This work may
inform clinical approaches by providing a framework for treatment to target underlying
vulnerabilities that cut across diagnostic categories rather than addressing the symptoms of
GAD, SUD, and other comorbid conditions in isolation.
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Figure 1.
Alcohol and drug use frequency at Wave 2 among individuals with SUD with and without
GAD
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