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Objectives: In the context of widespread opioid use, increased emphasis has been placed on
the potentially deleterious effects of concurrent benzodiazepine (BZD) and opioid use. Although
use of opioids in chronic pain has been a major focus, BZD use is equally concerning. Thus,
the primary aim of this study was to determine the associations between BZD and opioid use
in adults with chronic pain upon admission to an outpatient interdisciplinary pain rehabilitation
(IPR) program.

Methods: The study cohort involved 847 consecutive patients admitted to a 3-week outpatient
IPR program from January 2013 through December 2014. Study variables included baseline
demographic and clinical characteristics, Center for Epidemiologic Studies-Depression Scale,
Pain Catastrophizing Scale, and the pain severity subscale of the Multidimensional Pain
Inventory.

Results: Upon admission, 248 (29%) patients were taking BZDs. Patients using BZDs were
significantly more likely to use opioids and to be female. Additionally, patients using BZDs
had significantly greater depression, pain catastrophizing, and pain severity scores. In univari-
able logistic regression analysis, opioid use, female sex, and greater scores of depression, pain
catastrophizing, and pain severity were significantly associated with BZD use. In multivariable
logistic regression analysis adjusted for age, sex, pain duration, opioid use, depression, pain
catastrophizing, and pain severity, only female sex and greater depression scores were signifi-
cantly associated with BZD use.

Discussion: Among patients participating in an outpatient IPR program, female sex and greater
depression scores were associated with BZD use. Results identify a high prevalence of BZD
use in patients with chronic pain and reinforce the need to weigh the risks versus benefits when
prescribing in this patient population.
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Introduction

In the context of widespread opioid use in the United States, increased emphasis has
been placed on the potentially deleterious effects of concurrent benzodiazepine (BZD)
and opioid use.! Among individuals with chronic pain, the coadministration of BZDs
and opioids have been associated with elevated rates of cognitive dysfunction, sedation,
central sleep apnea, respiratory depression, and overdose deaths.”” The pharmaco-
logical effects of BZDs are due to the potentiation of the inhibitory neurotransmitter
y-aminobutyric acid (GABA) on GABA -receptors. When administered concurrently,
BZD-related inhibitory effects can be synergistic with the inhibitory effects of opioids.
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BZDs are widely used to treat a broad range of mental
health problems. This is relevant because the prevalence
of commonly occurring mental health disorders in adults
with chronic pain exceeds 50%—60%.% Although associa-
tions between BZDs, opioids, and various clinical factors
have been observed in primary care and population-based
studies,”!" the potential correlates of BZD use in patients
undergoing interdisciplinary pain rehabilitation (IPR) have
not been reported. This is important because this patient
population has high rates of long-term opioid use and high
levels of depressive symptoms, pain catastrophizing, and
pain severity.!*'* Thus, the primary aim of this study was
to determine the associations between BZD use and opioid
use in adults with chronic pain upon admission to an out-
patient IPR program. Secondary aims include investigating
the associations between BZD use and depressive symp-
toms, pain catastrophizing, pain severity, and demographic
characteristics.

Methods

This study was approved by the Mayo Foundation Institu-
tional Review Board, and all patients provided prior written
consent for use of their medical records for research purposes.

Study participants

Participants in this study included 847 patients who were
consecutively admitted to the Mayo Comprehensive Pain
Rehabilitation Center from January 2013 through December
2014. Inclusion criteria were as follows: admission to the pain
rehabilitation center, chronic noncancer pain of greater than
6 months duration, and age greater than 18 years. Exclusion
criteria included medical, surgical or psychiatric conditions
that prevented full participation in the treatment protocols
of the pain rehabilitation program.

Study setting

The clinical setting of the outpatient IPR program has been
previously described.”® In summary, patients attended the
outpatient IPR program 8 hours daily for 15 consecutive
working days. A cognitive behavioral model served as the
basis for treatment, and the primary treatment goal was resto-
ration of physical and emotional functioning. The established
treatment protocols included daily physical and occupational
therapy. In addition, all patients attended educational group
sessions about management of depressive symptoms, relax-
ation training, stress management, activity moderation, and
elimination of pain behaviors.

Demographic and clinical characteristics
Baseline demographic and clinical characteristics were col-
lected at admission and included detail about age, sex, pain
duration, marital status, years of education, ethnicity, and
concurrent opioid use. The primary diagnoses of patients
admitted to this program were low back pain, fibromyalgia,
and chronic headaches (as previously described).!>!¢

Determination of BZD daily dose

Each patient was interviewed at program admission by a
Doctor of Pharmacy to obtain an accurate medication list
as previously described.!® Medications were categorized
individually and by drug class. The average daily BZD dose
was converted to an oral diazepam equivalent dose based on
established equivalency dosing.!” Patients were separated into
four groups for comparison: patients taking BZDs, those tak-
ing opioids, those taking both BZD and opioids, those and
not taking either BZD or opioids on admission.

Measures

At IPR program admission, study participants completed
questionnaires to assess pain severity, depressive symptoms,
and pain catastrophizing.

Pain severity

Pain severity was assessed using the pain severity subscale
of the Multidimensional Pain Inventory.'® Three questions
comprise the pain severity subscale: 1) “Rate the level of
your pain at the present moment”; 2) “On the average, how
severe has your pain been during the last week”; and 3) “How
much suffering do you experience because of your pain.”
This self-report questionnaire has proven reliability and
construct validity."”

Depressive symptoms

Depressive symptoms were assessed using the Center for
Epidemiologic Studies-Depression (CES-D) scale. This scale
provides a measure of the presence and severity of depressive
symptoms that have occurred in the past week.?’ The 20-item
self-administered questionnaire has established reliability
and validity and is scored on a 5-point Likert scale (ranging
from 0 to 4).*' Total scores range from 0 to 60, with higher
scores indicating greater levels of depression. A cutoff score
of 16 or greater has been used to identify patients with minor
depressive symptoms,* while a cutoff score of 27 or greater
has been used to identify major depressive symptoms in
patients who have chronic pain.?
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Pain catastrophizing

The Pain Catastrophizing Scale (PCS) is a 13-item scale
that assesses rumination, magnification, and helplessness.?
Pain catastrophizing is defined as a negative set of cognitions
and emotions associated with an actual or anticipated pain
experience. The PCS has been associated with increased
disability, pain and illness behaviors, greater use of health
care services, longer durations of hospital stays, and the use
of analgesic medications.”

Statistical analyses

The demographic and clinical characteristics were recorded.
Mean and standard deviation (&) were reported for the con-
tinuous variables, and count and proportion were reported
for the categorical variables. Continuous and categorical
variables were compared using a nonparametric test (Krus-
kal-Wallis Test). Focused contrast analysis of group differ-
ences in depression, pain catastrophizing, and pain severity
were performed using the Tukey HSD test. Univariate logistic
regression analyses were performed using BZD use as the
binary (BZD use versus no BZD use) dependent variable.
Independent variables included age, sex, pain duration, opi-
oid use, depression, pain catastrophizing, and pain severity.
These variables were selected because 1) significant group
differences were observed based on categories of medication
use and 2) they have been previously shown to influence the
clinical outcomes of pain rehabilitation.!>!131625-28 Multiple
logistic regression analyses were then performed using the
abovementioned dependent and independent variables, and
goodness of fit was assessed using the Hosmer and Lemeshow
Test. The level of significance for all statistical tests was set
at P<0.05, and all analyses were completed using Statistical
Package for the Social Sciences (SPSS) (Version 21.0, IBM,
Inc., Chicago, IL, USA).

Table | Baseline demographic and clinical characteristics

Results

Sample characteristics

Demographic and clinical characteristics are summarized
in Table 1. The majority of study participants were married
female Caucasians with an average age of 48 years. BZD use
without opioids occurred in 11% of patients, 38% were using
opioids without BZDs, 18% were using BZDs and opioids,
and 33% were using no BZDs or opioids. Women were more
likely to use a BZD with or without an opioid, and married
patients were more likely to use BZDs, opioids, or both.
Patients using BZDs and opioids reported greater levels of
depression, pain catastrophizing, and pain severity (Figure 1).

BZD use

The median diazepam equivalent dose was 15 mg (25th to
75th interquartile range =7.5-25 mg). Clonazepam was used
by 28.1% of patients; lorazepam was used by 24.4%, alpra-
zolam was used by 24.0%, diazepam was used by 15.7%, and
7.8% of patients were using other BZDs. Twenty-six (10.5%)
patients used two or more BZDs.

Associations between BZD use,
demographic factors, and clinical

characteristics

In univariable logistic regression analysis, opioid use and
female sex were significantly associated with BZD use
(Table 2). In addition, greater depression, pain catastroph-
izing, and pain severity scores were significantly associated
with BZD use. However, in multivariable logistic regression
analysis adjusted for age, sex, pain duration, opioid use,
depression, pain catastrophizing, and pain severity, only
female sex and greater depression scores were significantly
associated with BZD use (Homsmer and Lemeshow Test,
P=0.140 indicating adequate goodness of fit).

Variables BZD Opioid BZD and No BZD or P-value®
(n=94) (n=322) opioid (n=154) opioid (n=277)

Age (mean years £ SD) 48.0£14.9 49.5£14.9 47.9£13.6 46.2£15.0 0.082
Sex (female, %) 72 (76) 198 (61) 116 (75) 196 (71) 0.003
Ethnicity (Caucasian, %) 93 (99) 303 (94) 142 (92) 254 (92) 0.083
Marital status (married, %) 63 (67) 218 (68) 106 (69) 156 (56) 0.012
Education (mean years * SD) 15.0£2.7 14.9£2.9 15.242.9 14.9£2.6 0.648
Pain duration (mean years * SD) 11.5£10.5 14.9+9.8 10.6£10.1 10.3£10.9 0.143
CES-D (mean = SD) 28.617.6 26.218.6 29.9+7.7 25.417.8 <0.001
PCS (mean £ SD) 27.0£10.5 25.7£11.8 29.2+10.6 24.1£11.7 <0.001
MPI pain severity (mean + SD) 43109 4.410.9 4.6£1.0 4.2£1.0 <0.001

Note: *Kruskal-Wallis test.

Abbreviations: BZD, benzodiazepine; CES-D, Center for Epidemiologic Studies —Depression Scale; PCS, Pain Catastrophizing Scale; MPI, Multidimensional Pain Inventory;

SD, standard deviation.
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Figure | Box-plot of CES-D, PCS, and MPI pain severity subscale for the four medication groups.

Notes: Focused contrast analyses performed using Tukey HSD (*P<0.01; **P<0.001).

Abbreviations: BZD, benzodiazepine; CES-D, Center for Epidemiologic Studies Depression Scale; PCS, Pain Catastrophizing Scale; MPI, Multidimensional Pain Inventory.

Discussion

The primary finding of the current study is that BZD use was
associated with important patient characteristics in a large
sample of patients with chronic pain (N=847) admitted to an
IPR program. In the current sample, there was a large group of
patients taking BZD (29.3%), and the majority of these patients
(62%) were using both a BZD and opioid agent. Furthermore,
patients taking BZDs reported greater perceived pain severity,
depressive symptoms, and pain catastrophizing compared to
patients not using BZDs. However, when taking into account
demographic and clinical characteristics simultaneously,
results indicated that patients taking BZDs were significantly
more likely to be women and have higher levels of depressive
symptoms. Accordingly, sex and depressive symptoms were
unique predictors of BZD use on admission beyond the effects
of age, ethnicity, education, marital status, pain severity, pain
duration, pain catastrophizing, or opioid use.

These findings are consistent with and expand upon
the results of several prior studies. It has been well docu-
mented that women, especially women over age 65, have a
higher incidence of BZD use than men in both the general
population and in patients with psychiatric diagnoses.??
Previous research also indicates a high prevalence of BZD
use among patients with chronic opioid use®!%** and an
association between BZD use and higher opioid dose.!**
Furthermore, BZD use has been found to predict subse-
quent opioid use beyond the effects of the presence of a
chronic pain condition.** Collectively, these findings are
in direct contrast to the recent guidelines for the use of
opioids in CNP, which have recommended avoiding concur-
rent use of BZDs, especially in the elderly and patients at
risk or recovering from addiction'***3¢ and caution about
risk of adverse events with the concurrent use of the two
substances.’’
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Table 2 Univariable and multivariable logistic regression analyses with BZD use as the dependent variable

Variables Univariable odds ratio (95% CI) P-value Multivariable® odds ratio (95% CI) P-value
Age 1.00 (0.99-1.01) 0.984 1.00 (0.99-1.01) 0.955
Female sex 1.63 (1.17-2.28) 0.004 1.57 (1.11-2.22) 0.011
Marital status 1.29 (0.94-1.76) 0.115 1.35 (0.96-1.90) 0.088
Opioid use 1.40 (1.03-1.90) 0.029 1.31 (0.96-1.80) 0.092
CES-D score 1.06 (1.04-1.08) <0.001 1.05 (1.02-1.07) <0.001
PCS 1.03 (1.01-1.04) <0.001 1.01 (0.99-1.02) 0.341
MPI pain severity 1.20 (1.02-1.40) 0.025 0.98 (0.82-1.17) 0.8l11

Note: *Adjusted for all factors listed in the table.
Abbreviations: BZD, benzodiazepine; CES-D, Center for Epidemiologic Studies —Depression Scale; PCS, Pain Catastrophizing Scale; MPI, Multidimensional Pain Inventory.

The risk of combined opioids and BZD for drug-related
overdoses is well documented,***! and women and individu-
als with higher levels of depressive symptoms may be at
especially high risk. Research has found an association of
higher opioid dose, depression, and long BZD use durations
as increasing risk for drug overdose.*? A recent study of
patients who filled opioid prescriptions and had a subsequent
drug overdose found a strong association between BZD use
and overdose and greater incidence of overdose in women
despite lower morphine equivalent doses compared to men.*
In women, depression or psychosis was found to be the sec-
ond most important risk factor for overdose. These findings
suggest that the high rates of concurrent opioid and BZD use
in the current sample and the strong association between sex
and depressive symptoms with BZD may present a concern
for elevated risk of adverse outcomes in this population.

Prior literature also supports the finding of greater
impairment among chronic pain patients using BZDs. For
example, Nielsen et al'® found similar results of higher pain
severity and pain interference for BZD users compared to
non-BZD substance users. In addition, this study identified
that patients using BZDs reported lower self-efficacy, higher
use of antidepressants and antipsychotics, as well as sub-
stance use. Further, BZD use has previously been associated
with worsening depression in CNP populations.” However,
it is unclear based on current research whether high rates of
BZD use in CNP patients is the result of psychiatric problems
that predate or develop as a result of CNP, or whether BZDs
are being prescribed as a therapeutic treatment of CNP. Fol-
lowing a thorough review of the literature, Dellemijn and
Fields* conclude there is some limited evidence to suggest
BZDs may be useful in reducing the affective component
of acute pain and may be useful in chronic conditions such
as chronic tension headaches, TMJ disorders, and tic dou-
loureux.* King and Strain’ reviewed a CNP population and
found in more than 90% of the patients the BZD agent was
started after the onset of pain. In this patient population,

86% of patients reported the use of BZDs to improve sleep;
however, they continued to report as many sleep problems as
the non-BZD group. The current findings that patients using
BZDs endorse greater depressive symptoms and catastrophic
thinking compared to those not using BZDs lends support
to the claim that these patients may have more psychiatric
symptoms. However, the reason for this association cannot
be determined based on current results.

The current study also provides useful information about
BZD prescribing patterns for patients with CNP. A recent
study in Australia reported that diazepam was the most com-
monly used BZD agent; however, in our US-based sample,
clonazepam was the most common BZD agent, whereas
diazepam was the fourth most common agent. This result is
somewhat unexpected, as diazepam is frequently used as an
adjunctive agent due to its muscle relaxant properties.* On
the other hand, the high rate of clonazepam use may suggest
further evidence of a link between anxiety-related indications
for BZD use among CNP patients.

Limitations

There are several strengths of the current study, including
the use of a large treatment-seeking clinical sample and the
collection of data from both self-report measures and medi-
cal chart review. However, there are also several important
limitations to this study design. Given that patients in this
study reported long illness duration and severities, presented
for program admission, and were primarily Caucasian, mar-
ried, and college-educated, this limits the applicability of our
findings to other populations of patients with CNP. Further-
more, the presence of psychiatric distress was based on the
results of self-report measures of depressive symptoms and
catastrophic thinking, without structured clinical interview
or diagnostic information available. In addition, the study
design was cross-sectional; accordingly, causality between
clinical characteristics and outcomes cannot be determined
based on the results of this study.
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Conclusion

The results of the current study suggest that patients with
CNP who are using BZDs on admission to a chronic pain
rehabilitation program are characterized by greater levels of
impairment and may be at higher risk adverse outcomes. In
addition, women and those with worse depressive symptoms
were significantly more likely to use BZDs. CNP providers
should weigh the risks versus benefits when prescribing
BZDs to patients with CNP, especially in combination with
opioid, and work with patients to taper and eliminate BZDs
when present.
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