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Abstract
Although anxiety is one of the most prominent psychiatric complaints of methamphetamine (MA)
users, little is known about the association between anxiety disorders and treatment outcomes in
this population. Using data from 526 adults in the largest psychosocial clinical trial of MA users
conducted to date, this study examined psychiatric, substance use, and functional outcomes of MA
users with concomitant anxiety disorders 3 years after treatment. Anxiety disorders were
associated with poorer alcohol and drug use outcomes, increased health service utilization, and
higher levels of psychiatric symptomatology, including suicidality. Addressing anxiety symptoms
and syndromes in MA users may be helpful as a means of optimizing treatment outcomes.

Anxiety is one of the most common psychiatric symptoms reported among
methamphetamine (MA) users.1,2 Anxiety symptoms commonly emerge both during MA
intoxication3 and withdrawal,4 although the extent to which such symptoms persist
following cessation of MA use remains largely unknown. The observation of anxiety
symptomatology in this population may be explained, in part, by activation of the
sympathetic nervous system via alpha receptor stimulation, a putative MA-specific
mechanism.3 Although prevalence rates of anxiety have not been well studied in MA using
populations, a few investigations established that over three quarters of amphetamine users5

and nearly 40% of treatment-seeking MA users6 reported anxiety symptoms and a history of
anxiety disorders, respectively. Likewise, significant rates of anxiety-stimulant use disorder
comorbidity were demonstrated in a recent national epidemiological study, in which 39% of
individuals with amphetamine use disorders were found to have a lifetime history of anxiety
disorders.7

Although relatively few studies have documented the clinical course of MA users with
concomitant psychiatric illness, prior work in alcohol and opiate users suggests that
psychiatric and substance use disorder comorbidity worsens clinical prognosis and treatment
outcomes.8,9,10 In stimulant users, diagnosis-specific studies are limited but have yielded
mixed findings regarding the association between psychiatric disorders and treatment
outcomes, with some studies suggesting poorer post-treatment substance use outcomes in
subjects with psychiatric diagnoses relative to those without concomitant psychiatric
illness11,12 and others demonstrating no significant difference in post-treatment substance
use between individuals with and without psychiatric diagnoses.13,14 To date, little is known
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about the effects of anxiety disorders in particular on functional impairment or post-
treatment health, psychiatric, or substance use outcomes in MA users.

In a recent study of MA-dependent adults three years after treatment, the presence of
psychiatric illness was associated with poorer treatment and functional outcomes.12 More
than one quarter of subjects met criteria for a current anxiety disorder, and anxiety disorders
were associated with poorer MA use outcomes at 3-year follow-up. In this same cohort of
MA users, the purpose of the current investigation was to characterize the relationship of
anxiety disorders with post-treatment substance use frequency and diagnoses as well as
health and functional outcomes. We hypothesized that the presence of an anxiety disorder
would be associated with greater psychiatric, medical and functional impairment relative to
MA users without anxiety disorders and that concomitant anxiety would be associated with
poorer alcohol and other substance use outcomes.

Methods
Participants

The present study included 526 MA dependent adults who participated in the
Methamphetamine Treatment Project (MTP), a randomized, controlled trial of psychosocial
treatments for MA dependence described elsewhere.15 MTP participants were treatment-
seeking, MA dependent adults (age 18 or over) recruited upon entry to outpatient drug
treatment programs ranging from 8 to 16 weeks in duration in California, Montana, and
Hawaii. To be included in the study, participants were required to meet DSM-IV criteria for
MA dependence, be current MA users (having used MA within one month prior to treatment
admission unless in a constrained environment, e.g., jail), a resident of the same geographic
area as the treatment facility, English language proficient, and able to provide informed
consent. Individuals were excluded if they: exhibited medical or psychiatric impairment that
warranted hospitalization or other primary treatment, required medical detoxification from
any substance of abuse, had been enrolled in another treatment program within the past 30
days; and/or had medical, legal, housing, or transportation problems precluding their safety
or ability to participate in treatment. Although the inclusion and exclusion criteria may have
restricted the range of functional disability in the sample, participant characteristics were
consistent with stimulant using cohorts previously studied in psychosocial clinical
trials.15, 16

The follow-up interview was completed an average of 3.1 years after treatment completion
(SD=0.48) and consisted of a medical examination, a psychiatric diagnostic interview, a
psychosocial interview, and administration of self-report questionnaires. Of the 587
participants who were interviewed for the follow-up study, 61 did not complete the
psychiatric diagnostic component of the interview for various reasons, including: having
moved out of the area, constraints due to incarceration, inability to schedule a convenient
appointment, and/or declining this portion of the assessment. Thus, the final sample included
526 participants. After providing a complete description of the study to the subjects,
informed consent was obtained. All procedures were performed in accord with the standards
of the Committee of Human Experimentation of UCLA.

Procedures
Trained interviewers conducted face-to-face assessments with participants at baseline,
treatment discharge, and approximately 3 years after discharge. The Addiction Severity
Index (ASI) 17 was administered at all assessments and provided composite scores in seven
functional domains (alcohol, drug, psychiatric, medical, legal, family, employment).
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The Life Experience Timeline interview (LET),18 a measure adapted from the Natural
History Interview19 was used to quantify MA use in the follow-up period. Using the LET,
substance use history is gathered using a month-by-month timeline approach that links
substance use to important life events.

At 3-year follow-up, The Mini-International Neuropsychiatric Interview (MINI),20 a brief
structured diagnostic interview for assessing DSM-IV and ICD-10 psychiatric disorders was
administered to provide anxiety, alcohol, and other substance use disorder diagnostic
information. All interviewers were trained to criterion on the MINI using standardized
procedures including didactic instruction, practice interviews, and direct observation.

Statistical Analysis
For all statistical tests, alpha was set at the 0.05 level. Primary outcome measures included
treatment adherence and frequency of MA use during follow-up. Treatment adherence was a
continuous variable indicating the number of weeks of scheduled treatment during which the
participant attended.

Mixed model repeated measures analyses with main effects of time and anxiety disorder
diagnosis and the interaction among these variables were used to compare ASI scores for
those with and without anxiety disorders across baseline, treatment-end and 3-year follow-
up.

Results
The original MTP sample (N=1016) was compared with the subset of participants who were
included in the current investigation (N=526) by using t-tests and chi-square tests for age,
education, gender, marital status, route of MA administration, employment, and baseline
ASI composite scores. In all analyses, there were no significant differences between the
patients in the current study and the original MTP sample.

Demographic characteristics of the original MTP sample are described elsewhere.1,16 At 3-
year follow-up, the sample was 68% Caucasian, 2% African American, 12% Asian, and
14% Hispanic, with an average age of 36.2 (SD=8.0); 76% completed high school and 4%
had college education and/or beyond. More than half (60%) of the participants were female.
Regarding employment, 60% were working full-or part-time and 32% were unemployed;
4% were students, 2% were retired and 2% were in a controlled environment. Forty-seven
percent were never married, 37% were divorced or separated, and 16% were married. At the
baseline (i.e., pretreatment) assessment, participants reported using MA an average of 12
days out of the past 30 (SD=9.6). The preferred route of administration was smoking (62%),
followed by i.v.-injecting (28%) and intranasal use (10%). There were no differences in
demographic or substance use characteristics among those who completed the psychiatric
assessment (n=526) relative to those who did not (n=61).

Participants with current (23.4%; N=123) and past (8.1%; N=43) anxiety disorders were
compared on age, education, gender, marital status, route of MA administration,
employment, and baseline MA use frequency and ASI composite scores. For each analysis,
there were no significant differences between the patients with current and past anxiety
disorders. Thus, current and past anxiety disorders were collapsed to form a single category
indicating the presence of any anxiety disorder.

Of the 526 participants, 26.2% (N=138) met criteria for a current or past anxiety disorder at
3-year follow-up. The most common current disorder reported was Generalized Anxiety
Disorder (12.3%; n=65), followed by Social Anxiety Disorder (8.5%; n=45), Post-Traumatic
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Stress Disorder (5.8%; n=31), Panic Disorder (2.6%; n=14), and Agoraphobia (2.6%; n=14).
Self-reported MA use frequency during the follow-up period was significantly higher among
those with (M=16.4 months, SD=1.2) versus without (M=13.3 months, SD=0.7) anxiety
disorders. Likewise, participants with an anxiety disorder evidenced poorer treatment
adherence relative to those without this diagnosis in terms of the number of scheduled weeks
of treatment attended (M=6.25 vs. M=7.60, t=2.29, df=524, p=0.02), and were significantly
more likely to meet criteria for alcohol- (OR=1.8, 95% C.I., 1.1–2.9) and other substance
dependence (OR=2.2, 95% C.I., 1.5–3.3) at 3-year follow-up..

Those with an anxiety disorder had significantly greater odds of having been hospitalized
within the 12 months prior to the 3-year follow-up interview relative to those without this
diagnosis (Odds Ratio [OR]==1.8, 95% Confidence Interval [C.I.], 1.1–3.4) and had more
than triple the odds of having attempted suicide once or more in their lifetime (OR=3.1, 95%
C.I., 2.1–4.7).

ASI composite scores at baseline, discharge and follow-up for those with and without
anxiety disorders are plotted in Figures 1 and 2, respectively, and the results of mixed model
linear regressions testing the effects of time, anxiety disorder diagnosis, and their interaction
on ASI scores are provided in Table 1. Controlling for demographics, pre-treatment MA use
frequency and route of MA administration, these analyses revealed a main effect of anxiety
disorder on the family and medical severity composites, indicating higher levels of
impairment on these indices overall among those with an anxiety disorder, and a significant
time×diagnosis interaction on two of the remaining five ASI composites (drug and
psychiatric). These interactions indicated that the group with an anxiety disorder diagnosis
reported problems of significantly greater severity over time in these areas.

Discussion
This is the first study to examine the relationship between anxiety disorders and both
substance use and functional outcomes in MA-dependent adults. In this study, comorbid
anxiety disorders were observed in more than one-quarter of MA users, a prevalence rate
higher than those reported in both the general population21 and in other stimulant users.22,23

Though findings are consistent with prior literature demonstrating the elevated frequency of
anxiety symptoms, relative to other psychiatric complaints in MA users,1 the prevalence
rates of anxiety disorders and clinical course of MA users with such comorbidity have not
been well-studied to date.

Although the prognostic implications of comorbid psychiatric illness on substance use
outcomes have been inconsistent in prior studies,24, 25 results of the present investigation are
consistent with that of a series of recent studies of MA users from this same cohort with
concomitant affective disorders,26 in demonstrating that those with coexisting anxiety
disorders evidenced more frequent MA use after treatment. Moreover, those with anxiety
comorbidity evidenced greater likelihood of meeting criteria for alcohol and other substance
use disorders at 3-year follow-up relative to participants without anxiety disorders.
Nevertheless, given that diagnostic criteria for these disorders were only assessed at a single
time point, coupled with the absence of data from the diagnostic instrument used to establish
the independence of anxiety symptomatology from substance use, the causal relationships
between anxiety and SUDs could not be fully elucidated. Thus, whether participants were at
greater risk for alcohol and substance use disorders as a result of their anxiety disorder or
vice versa remains unclear and is an important area for future research.

Consistent with extant literature demonstrating impairments in functional outcomes
associated with psychiatric-SUD comorbidity,27 MA users with anxiety disorders evidenced
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poorer post-treatment functioning across multiple domains relative to those without anxiety
disorders, with greater overall medical and family problem severity and a declining course
of illness over time in drug- and psychiatric-related problem domains. Likewise, individuals
with anxiety disorders were more likely to have been hospitalized in the year prior to their
follow-up assessment and to have attempted suicide in their lifetime. These findings are
consistent with a growing body of literature supporting an association between anxiety
symptoms28 and disorders29 and suicidality. Additionally, an association between
psychiatric-SUD comorbidity and increased risk of suicide has been demonstrated in prior
literature,30,31 and the present study extends previously reported findings in this same cohort
of MA-dependent adults in which individuals with a prior history of depression or
psychiatric admissions were more likely to have attempted suicide,32 suggesting that anxiety
may be an additional risk factor.

This study had several potential limitations. First, the MINI diagnostic interview was
performed at a single time point after treatment, thereby limiting the ability to characterize
the effects of treatment on anxiety disorders or to fully elucidate the clinical course of
anxiety in this population. Second, because the MINI does not distinguish substance-induced
from substance-independent disorders, the differential effects of substance-induced versus
primary disorders on clinical course and treatment outcomes could not be determined.
Lastly, given that participants with severe Axis I disorders warranting inpatient treatment
were excluded from this study, the prevalence rates of anxiety disorders were likely
underestimated in this study.

Findings from the current investigation underscore the importance of identifying and
addressing anxiety disorders among treatment-seeking MA users. These results replicate and
extend prior reports demonstrating that anxiety in MA users is a significant and clinically
relevant psychiatric concern and provide evidence that co-occurring anxiety disorders in MA
users are associated with greater overall impairment, healthcare utilization and poorer
treatment adherence and outcomes. As such, addressing psychiatric and substance use
disorders concurrently in an integrated fashion may improve outcomes in this population.
Further research is warranted to investigate the temporal relationship between anxiety and
MA use disorders and to further elucidate the clinical course and prognostic implications of
anxiety disorders in MA users.
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Figure 1.
Mean Addiction Severity Index (ASI) scale scores as a function of time among MA
dependent adults with anxiety disorders at 3-year follow-up (N=138).
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Figure 2.
Mean Addiction Severity Index (ASI) scale scores as a function of time among MA
dependent adults without anxiety disorders at 3-year follow-up (N=388).
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