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Abstract

Nonmedical benzodiazepine use is common among adults with opioid use disorder; however, little
is known about this co-occurrence. Anxiety sensitivity--the fear of anxiety symptoms and
sensations--motivates behaviors to escape and avoid distressing states, and accordingly is
associated with coping motives for substance use. This might be particularly relevant among
women, who report using substances to cope with negative emotions more often than men. The
aim of the current study was to examine whether nonmedical benzodiazepine use was associated
with higher anxiety sensitivity among treatment-seeking adults diagnosed with opioid use disorder,
and to investigate whether gender moderated this association. A sample of adults (ranging in age
from 18-81 years) receiving inpatient treatment for opioid use disorder (A=257) completed
measures of anxiety, anxiety sensitivity, and benzodiazepine use frequency. Results of an analysis
of variance indicated that frequency of past-month nonmedical benzodiazepine use was associated
with significantly higher anxiety sensitivity. This effect remained when controlling for the effect of
anxiety symptoms (A1, 251] = 3.91, p=.049, 17,,2:.02). Gender moderated this association, and
post-hoc analyses found a strong association between nonmedical benzodiazepine use and anxiety
sensitivity in women, and not men. Anxiety sensitivity, which can be reduced with treatment,
might be a candidate therapeutic target in this population, particularly in women.
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1. Introduction

Nonmedical benzodiazepine use is common among those with opioid use disorder (K. W.
Chen et al., 2011; Substance Abuse and Mental Health Services Administration, 2016), and
is associated with worse outcomes in opioid use disorder treatment (Peles, Schreiber, &
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Adelson, 2010). The use of benzodiazepines among those with opioid use disorder is
particularly concerning because of the risk for overdose when opioids and benzodiazepines
are combined (Dasgupta et al., 2015; Park, Saitz, Ganoczy, llgen, & Bohnert, 2015).
Benzodiazepines were involved in more than 30% of opioid overdoses in the United States
in 2011, reflecting a more than doubling of the proportion of opioid overdoses involving
benzodiazepines during the previous decade (L. H. Chen, Hedegaard, & Warner, 2014).
Thus, reducing nonmedical benzodiazepine use among patients with opioid use disorder is
an urgent clinical need. For the purpose of this paper, we define nonmedical benzodiazepine
use as: use without a prescription, or at a frequency or quantity higher than prescribed
(Compton & Volkow, 2006).

Anxiety is associated with nonmedical benzodiazepine use among those with opioid use
disorder, consistent with the anxiolytic effects of benzodiazepines (K. W. Chen et al., 2011;
Lavie, Fatseas, Denis, & Auriacombe, 2009). The desire to relieve anxiety is among the
most commonly reported reasons for initiating and maintaining nonmedical benzodiazepine
use among those with opioid use disorder (Fatseas, Lavie, Denis, & Auriacombe, 2009;
Vogel et al., 2013). Those with a high sensitivity to anxiety might be particularly
vulnerability to nonmedical benzodiazepine use. Anxiety sensitivity, a risk factor for anxiety
disorder development (Calkins et al., 2009; Schmidt et al., 2010), is defined as the fear of
anxiety symptoms and sensations (Peterson & Reiss, 1992; Reiss, Peterson, Gursky, &
McNally, 1986). Anxiety sensitivity is hypothesized to amplify anxiety symptoms and thus
to motivate attempts to avoid or escape these sensations. Individuals with higher anxiety
sensitivity report using substances to cope with negative emotional states more frequently
than those with low anxiety sensitivity (Bonn-Miller, Zvolensky, & Bernstein, 2007;
Johnson, Mullin, Marshall, Bonn-Miller, & Zvolensky, 2010; Novak, Burgess, Clark,
Zvolensky, & Brown, 2003). Moreover, anxiety sensitivity might also motivate reduction of
other distressing states, such as pain (Ocanez, McHugh, & Otto, 2010), and withdrawal
symptoms (Langdon et al., 2013; Zvolensky, Farris, Guillot, & Leventhal, 2014). Although
anxiety itself fluctuates, anxiety sensitivity is a trait-like characteristic that reflects a
tendency to respond fearfully to anxiety symptoms and sensations. Importantly, anxiety
sensitivity is a key therapeutic target in the treatment of anxiety disorders, and has been
shown to mediate anxiety symptom change (Smits, Powers, Cho, & Telch, 2004).

One previously published study has evaluated the association between anxiety sensitivity
and nonmedical benzodiazepine use. Sixty-eight participants receiving methadone
maintenance therapy for opioid dependence found that those with higher anxiety sensitivity
were more likely to report lifetime nonmedical benzodiazepine use (Hearon et al., 2011).
This effect was moderated by gender, with a stronger link between anxiety sensitivity and
nonmedical benzodiazepine use in women relative to men (Hearon et al., 2011). However,
this previous study did not control for the effect of anxiety, which is also elevated among
those who use benzodiazepines nonmedically, and is correlated with anxiety sensitivity.
Controlling for anxiety is important to rule out the confound of current fluctuations in
anxiety (e.g., elevation related to drug withdrawal).

The aim of the present study was to evaluate the association between nonmedical
benzodiazepine use and anxiety sensitivity among adults with opioid use disorder.
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Specifically, we hypothesized that (1) nhonmedical benzodiazepine use in the past month
would be associated with higher anxiety sensitivity, and (2) gender would moderate this
relationship, such that the association between nonmedical benzodiazepine use and anxiety
sensitivity would be stronger in women compared to men.

2. Methods

2.1 Participants

Adults seeking treatment for opioid use disorder (A=257) were recruited from the inpatient
detoxification unit of a private, academically-affiliated psychiatric hospital as part of a larger
study of individuals in treatment for substance use disorders. Inclusion criteria required that
participants were at least 18 years old, met Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition (American Psychiatric Association, 1994) criteria for opioid
dependence, and were receiving treatment for a substance use disorder. Only those with an
acute psychiatric or medical condition that would interfere with the ability to complete study
procedures were excluded from participation. Otherwise, those with co-occurring substance
use disorders, as well as other non-acute psychiatric disorders, were eligible to participate.

In the parent study, 68% of participants who were offered study participation agreed and
were enrolled. Of the remaining people approached, 15% declined participation; the primary
reasons for refusal were: not interested, pending discharge from the inpatient unit, concerns
about privacy/confidentiality, and feeling ill. The remaining individuals were unable to be
enrolled because of delays (e.g., participant asked the staff to come back later, needed to
meet with clinical staff, had a visitor, etc.).

A total of 266 of the 702 (37.9%) individuals enrolled in the parent study were diagnosed
with a primary opioid use disorder. Of these, 9 participants did not fully complete the
anxiety sensitivity measure, or did not identify as either male or female; therefore, 257
individuals were included in the present analysis.

2.2 Procedure

Study procedures were reviewed and approved by the local Institutional Review Board.
Following a presentation by a member of the research staff, interested patients were given a
complete study description and provided written, informed consent. Participants completed a
battery of self-report measures during one session lasting approximately 30 minutes. The
average length of stay on the treatment unit is approximately 4 days, and participants
generally completed the study on day 2 or 3 of their stay (i.e., not on the day of admission or
discharge).

2.3 Measures

Participants self-reported demographic information, including age, gender, race, and
employment status. Psychiatric and substance use disorder diagnoses were extracted from
patients’ medical records.

The Overall Anxiety Severity and Impairment Scale (OASIS; Norman, Cissell, Means-
Christensen, & Stein, 2006) was used to assess anxiety symptoms. The OASIS is a brief (5-
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item) measure of anxiety that includes questions about frequency, severity, and interference
of anxiety symptoms in the previous week. Responses for each item range from 0 to 4, with
a higher score indicating more anxiety symptoms and greater severity of these symptoms
(Campbell-Sills et al., 2009).

Nonmedical benzodiazepine use in the month prior to hospitalization was assessed using the
Brief Addiction Monitor (BAM; Cacciola et al., 2013), a 17-item self-report measure of
substance use severity. Participants selected ranges for the number of days of substance use
in the previous 30 days (e.g., 0, 1-3, 4-8, 9-15, or 16-30 days). The BAM has demonstrated
good test-retest reliability, sensitivity to change, and predictive validity (Cacciola et al.,
2013). For the purpose of this study, the BAM item assessing use of “sedatives/tranquilizers”
was split into two separate items, one assessing use of “benzodiazepines,” and the other
assessing use of “other sedatives/tranquilizers.” Instructions specified that benzodiazepine
use referred to use at a dose or frequency higher than prescribed, or without a prescription
(i.e., nonmedical use).

The Anxiety Sensitivity Index-3 (ASI-3; Taylor et al., 2007) is a self-report questionnaire
used to measure fear of arousal-related sensations. Participants rate their agreement with 18
statements from 0, “very little,” to 4, “very much,” for a possible range of total scores from
0-72, with higher scores indicating greater anxiety sensitivity. This measure has shown
excellent internal consistency across a variety of populations (Taylor et al., 2007). The ASI-3
has demonstrated small to moderate correlations with anxiety symptoms, suggesting that
anxiety sensitivity is similar to, yet distinct from, anxiety symptoms (Wheaton, Deacon,
McGrath, Berman, & Abramowitz, 2012).

2.4. Data Analysis

All variables were evaluated for skewness to determine appropriate statistical tests. We then
conducted x2 and #tests to examine differences in sociodemographic and clinical
characteristics between those with and without past-month nonmedical benzodiazepine use.
Clinical variables of interest included the following markers of psychiatric and substance use
severity: diagnosis of an anxiety disorder, other psychiatric disorder, or co-occurring
substance use disorder (not including benzodiazepines or opioids), and presence of heroin
use. Variables with significant group differences were included as covariates in the main
analyses. Age, gender, and anxiety symptoms (OASIS total score) were planned covariates.

In an unadjusted analysis, we examined the association between past-month nonmedical
benzodiazepine use frequency (i.e., days of use) and anxiety sensitivity using one-way
analysis of variance (ANOVA). To address the main study aims, we conducted an analysis of
covariance (ANCOVA) with Anxiety Sensitivity Index-3 total score as the dependent
variable, controlling for covariates. This model included the gender by nonmedical
benzodiazepine use frequency interaction term to test whether gender moderated the
association between use and anxiety sensitivity. All analyses were conducted in SPSS
Version 20.
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3. Results

Sociodemographic and clinical characteristics of the sample are displayed in Table 1. More
than half of the sample (55.3%) reported nonmedical use of benzodiazepines in the 30 days
prior to admission, consistent with the literature suggesting very high rates (i.e., 50% and
higher) of benzodiazepine use among those in treatment for opioid use disorder (see Jones,
Mogali, & Comer, 2012). There were no significant differences between those with and
without past-month nonmedical benzodiazepine use on age, gender, race, or employment
status, or any clinical variables, with the exception of anxiety symptoms (OASIS total
score).

The mean ASI-3 score of the sample was 23.6 (SD = 15.8), indicating a high level of anxiety
sensitivity (Allan et al., 2014). There were no differences between men and women in age
(4255] = -0.81, p=.42), anxiety sensitivity ({255] = 1.40, p=.16), or prevalence of past-
month nonmedical benzodiazepine use (Xz[l] =.22, p=.64).

Results of the ANOVA indicated that higher frequency of nonmedical benzodiazepine use
was associated with higher anxiety sensitivity (A1, 255) = 7.51, p=.007, n,"=.03). Results
of the ANCOVA model found that nonmedical benzodiazepine use was significantly
associated with anxiety sensitivity (A1, 251] = 3.91, p=.049, npzz.OZ), when controlling
for the effects of age, gender, anxiety symptoms, and the interaction of gender and
nonmedical benzodiazepine use. The interaction between gender and nonmedical
benzodiazepine use was also significant (A1, 251] = 9.37, p=.002, 7,°=.04). There were
also main effects of gender (A1, 251] = 8.55 p=.004, qp2:.03) and anxiety symptoms (A1,
251] = 10.45, p<.001, n,7=.30). The overall model predicted 34% of the variance in ASI-3
total score (A5, 251] = 26.36, p< .001, 77,02: .34).

We examined the nature of the interaction effect by testing the association between
nonmedical benzodiazepine use frequency and anxiety sensitivity for men and women,
separately. The ANCOVA model adjusting for age and anxiety symptoms (OASIS total
score) was calculated separately for men and women. Among women, there was a
statistically significant effect of nonmedical benzodiazepine use on anxiety sensitivity (F[1,
66] = 8.23, p=.006, an:.ll); however, this effect was not present among men (A1, 183] =
0.70, p= .40, np22.004). Figure 1 presents ASI-3 total scores by frequency of nonmedical
benzodiazepine use separately for women and men.

4. Discussion

This study examined the association between anxiety sensitivity and nonmedical
benzodiazepine use in a sample of adults receiving treatment for opioid use disorder. Results
indicated that greater frequency of nonmedical benzodiazepine use was associated with
higher anxiety sensitivity. However, this effect was qualified by a significant moderational
effect of gender. Specifically, this effect was largely driven by female participants, as
indicated by a strong association between nonmedical benzodiazepine use and anxiety
sensitivity in women, but not men.
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The literature on the nonmedical use of benzodiazepines among those with opioid use
disorder suggests two potential explanations for the co-occurring nonmedical use of
benzodiazepines and opioids. First, in some cases, nonmedical use of these medications
might be an attempt to mitigate symptoms of anxiety, sleep disruption, or acute or protracted
withdrawal (Fatseas et al., 2009; Vogel et al., 2013). Consistent with this perspective, our
findings suggest that anxiety sensitivity, a well-established motivator of escape and
avoidance of anxiety and other distressing states, is higher among those with opioid use
disorder who more frequently engage in nonmedical benzodiazepine use. Thus, untreated or
undertreated symptoms of anxiety and other distressing affective and somatic symptoms
(e.g., opioid withdrawal) might be a risk factor for the nonmedical use of benzodiazepines in
this population, particularly among those who are highly sensitive to these states.

Nonetheless, the nonmedical use of benzodiazepines for its rewarding properties (i.e., to get
high) is also common (Fatseas et al., 2009; Vogel et al., 2013), and might reflect an
alternative pathway to nonmedical use, particularly among those with opioid use disorder.
Both animal and human laboratory studies have found that benzodiazepines enhance the
reinforcing effects of opioids (Lintzeris, Mitchell, Bond, Nestor, & Strang, 2007; Walker &
Ettenberg, 2001, 2003), consistent with self-report by patients that they often use
benzodiazepines to enhance the “high” of opioids (Stitzer, Griffiths, McLellan, Grabowski,
& Hawthorne, 1981). It is likely that each of these pathways, in part, contribute to the
elevated prevalence of nonmedical benzodiazepine use among those with opioid use
disorder. Further studies assessing such motives for use (e.g., the possibility that
benzodiazepines were used prior to treatment entry to mitigate symptoms of withdrawal)
will help to clarify this association.

Our findings further suggest that gender might be an important variable moderating these
pathways. Specifically, the association between nonmedical benzodiazepine use and anxiety
sensitivity was driven largely by women, consistent with a prior study (Hearon et al., 2011).
Women have higher rates of anxiety disorders than men in both the general population
(Kessler, Chiu, Demler, Merikangas, & Walters, 2005), and among those with substance use
disorders (Conway, Compton, Stinson, & Grant, 2006). Moreover, studies on motives for
substance use suggest that men and women might, on average, differ in their perceived
motives for use. Specifically, women report use of substances to cope with negative affective
states more often than men (Boyd, Austic, Epstein-Ngo, Veliz, & McCabe, 2015; McHugh
et al., 2013; Terry-McElrath, O’Malley, & Johnston, 2009), and some studies suggest that
men are more likely to report enhancement motives (i.e., to get high or experiment; Ham,
Zamboanga, Bacon, & Garcia, 2009; Kuntsche, Knibbe, Gmel, & Engels, 2006; Leigh &
Neighbors, 2009; McCabe, Cranford, Boyd, & Teter, 2007; Terry-McElrath et al., 2009).
Thus, women might be particularly susceptible to the use of benzodiazepines to manage
anxiety and other negative affective states. Future research designed to test these gender
differences are needed to better understand these trends in the literature. This study further
highlights the importance of considering not only main effects of gender (reflecting average
difference between men and women), but also interaction effects, which may indicate
different mechanisms based on gender.
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Understanding the role of anxiety sensitivity in nonmedical benzodiazepine use has several
clinical implications. Anxiety sensitivity might be a pertinent clinical variable for the
discontinuation of nhonmedical benzodiazepine use. Studies on the discontinuation of
benzodiazepine treatment among those with anxiety disorders suggest that anxiety
sensitivity plays an important role in taper success. Older adults with high anxiety sensitivity
are less likely to consider tapering off of their medication, even controlling for
benzodiazepine dose (Cook, Biyanova, Thompson, & Coyne, 2007). Cognitive-behavioral
therapy targeting anxiety sensitivity increases the likelihood of successful benzodiazepine
taper among those with anxiety disorders (Otto et al., 2010; Otto et al., 1993). Those with
greater reductions in anxiety sensitivity in such treatments are more likely to successfully
discontinue benzodiazepines (Bruce, Spiegel, Gregg, & Nuzzarello, 1995; Bruce, Spiegel, &
Hegel, 1999), suggesting that anxiety sensitivity reductions might serve as a mechanism of
this treatment effect. Thus, elevated anxiety sensitivity might be a therapeutic target for
reduction of nonmedical benzodiazepine use among those with opioid use disorder. Because
causality cannot be determined in the current study, it is uncertain whether higher anxiety
sensitivity is a risk factor for the initiation of nonmedical benzodiazepine use, a result of use,
or reflective of a bi-directional relationship. Studies examining the temporal associations
among these variables will help to determine whether anxiety sensitivity might also be a
useful target for prevention.

These findings also highlight the importance of adequate attention to anxiety in those with
opioid use disorder. Approximately one-quarter of the individuals in our sample were
diagnosed with an anxiety disorder, and the average level of anxiety sensitivity was
comparable to populations with an anxiety disorder (Allan et al., 2014; Taylor et al., 2007).
It is possible that nonmedical benzodiazepine use in this population is related to undertreated
or unrecognized clinical anxiety, particularly among women. Prior research suggests that
coping with distress is a significant motivating factor for nonmedical benzodiazepine use
among the majority of those with opioid use disorder who use benzodiazepines
nonmedically (Fatseas et al., 2009). Adequately addressing symptoms of anxiety (and other
negative affective states) among individuals presenting to treatment for an opioid use
disorder might be necessary to successfully reduce nonmedical benzodiazepine use in this
population.

There are several limitations to the current study. As noted above, this study was cross-
sectional and thus causality cannot be inferred, and the temporal associations between these
variables are unknown. Second, this sample consisted of adults receiving treatment, and thus
it is unknown whether these results would generalize to non-treatment seeking samples.
Moreover, our sample was primarily Caucasian and data were not collected on income or
education; replication in more heterogeneous samples is needed. The average age of this
sample was 28 years, with only 5% of the sample age 50 years or older. Given that
concomitant prescribing of opioids and benzodiazepines is higher among older adults than
any other age group (Hwang et al., 2016), and that nonmedical use of these medications is
increasing in this age group (Schepis & McCabe, 2016), future research should address
treatment targets for combination benzodiazepine and opioid use among older adults.
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We only assessed nonmedical benzodiazepine use and do not have data on whether any
participants were prescribed a benzodiazepine that they were taking as prescribed. It is
possible that the association between anxiety sensitivity and benzodiazepine use was
mitigated by the failure to account for prescribed benzodiazepines. More fine-grained
examination of benzodiazepine use in this population (including variables such as
benzodiazepine dose, history, and medical vs. nonmedical use) will clarify this association,
particularly considering the challenges of distinguishing medical from nonmedical use of
any prescription drug (McHugh, Nielsen, & Weiss, 2015). Our measure of substance use
consisted of the previous 30 days, and thus it is unknown whether participants had a history
of nonmedical benzodiazepine use outside of the month prior to entering treatment.
Participants were receiving treatment at the time of this study, and were undergoing medical
detoxification, and thus anxiety symptoms were likely impacted by fluctuations associated
with early sobriety; however, anxiety sensitivity--a trait-level construct--is not anticipated to
substantively change with such fluctuations.

In light of these limitations, there are a number of promising future directions for this
research area. First, prospective studies investigating whether high anxiety sensitivity
precedes nonmedical benzodiazepine use in those with opioid use disorder will help to
determine whether this is a relevant target for preventive efforts. Second, studies assessing
motives for nonmedical benzodiazepine use (i.e., use to address un- or under-treated anxiety
vs. use for rewarding properties) will help clarify: (1) whether observed gender differences
are attributable to differences in motives for using benzodiazepines, and (2) potential
interventions for reducing nonmedical benzodiazepine use and sufficiently addressing
anxiety. Third, anxiety sensitivity might be a pertinent risk factor for nonmedical
benzodiazepine use even among those without opioid use disorder; indeed, this effect may
be stronger among those who do not also use opioids because this population also uses to
enhance the opioid high. Future studies are needed to establish the generalizability of this
finding.

Nonmedical benzodiazepine use is highly prevalent among those with opioid use disorder,
and is associated with significant risks, including increased overdose risk when
benzodiazepines and opioids are combined. Yet, surprisingly little is known about
nonmedical benzodiazepine use among those with opioid use disorders. The results from this
study indicated that past-month nonmedical benzodiazepine use was associated with higher
anxiety sensitivity among inpatients with opioid use disorder. This finding was driven by a
strong association between these variables among women. Although studies are needed to
better understand the nature of this association, anxiety sensitivity might be a promising
treatment target among those with opioid use disorder who use benzodiazepines
nonmedically, especially women.
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Highlights

. Benzodiazepine abuse is common among those with opioid use
disorder.

. Our sample consisted of adults receiving treatment for opioid use
disorder.

. Frequent past-month benzodiazepine abuse was associated with high
anxiety sensitivity.

. The link between benzodiazepine abuse and anxiety sensitivity was
unique to women.

. Women may be particularly susceptible to abusing benzodiazepines to

manage anxiety.
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Figure 1.
Association between Anxiety Sensitivity and Days of Nonmedical Benzodiazepine Use by

Gender.
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