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Abstract

Objective. To examine the correlates and odds of receiving overlapping benzodiazepine and opioid prescriptions
and whether co-prescription was associated with greater odds of falling or visiting the emergency department.
Design. Cross-sectional study. Setting. A large private integrated health system and a Veterans Health Administration
integrated health system. Subjects. Five hundred seventeen adults with musculoskeletal pain and current prescrip-
tions for long-term opioid therapy. Methods. A multivariate logistic regression model examined correlates of having
overlapping benzodiazepine and opioid prescriptions in the year before enrollment in the cross-sectional study.
Negative binomial models analyzed the number of falls in the past three months and past-year emergency depart-
ment visits. In addition to propensity score adjustment, models controlled for demographic characteristics, psychiat-
ric diagnoses, medications, overall comorbidity score, and opioid morphine equivalent dose. Results. Twenty-five
percent (N¼127) of participants had co-occurring benzodiazepine and opioid prescriptions in the prior year. Odds of
receiving a benzodiazepine prescription were significantly higher among patients with the following psychiatric
diagnoses: anxiety disorder (adjusted odds ratio [AOR]¼4.71, 95% confidence interval [CI] ¼ 2.67–8.32, P< 0.001),
post-traumatic stress disorder (AOR¼ 2.24, 95% CI ¼ 1.14–4.38, P¼ 0.019), and bipolar disorder (AOR¼ 3.82, 95%
CI ¼ 1.49–9.81, P¼ 0.005). Past-year overlapping benzodiazepine and opioid prescriptions were associated with
adverse outcomes, including a greater number of falls (risk ratio [RR]¼ 3.27, 95% CI ¼ 1.77–6.02, P¼0.001) and
emergency department visits (RR¼ 1.66, 95% CI ¼ 1.08–2.53, P¼ 0.0194). Conclusions. Among patients with chronic
pain prescribed long-term opioid therapy, one-quarter of patients had co-occurring prescriptions for benzodiaze-
pines, and dual use was associated with increased odds of falls and emergency department visits.
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Introduction

Benzodiazepines are commonly prescribed in the United

States [1,2] to manage anxiety, insomnia, and muscle ten-

sion. However, their use alongside opioid analgesics,

commonly prescribed for chronic pain, has caused con-

cern, particularly as opioid prescribing peaked in the

United States over the first decade of the 21st century [3].

Benzodiazepine use alone is associated with motor vehi-

cle accidents [4] and, particularly among older adults,

falls leading to fractures [4,5]. However, when taken in

combination with prescription opioids, benzodiazepines

can interact to cause side effects (e.g., blurred vision, con-

fusion, dizziness, sedation) that increase risk of adverse

events. Indeed, risks associated with co-use of benzodia-

zepines and opioids include overdose [6–9], higher use of

emergency services [10,11], higher risk of serious emer-

gency department visits (e.g., hospitalization or death

rather than treatment and release) [12], and higher all-

cause mortality [13]. Further, benzodiazepine and opioid

co-use can cause a synergistic effect that enhances the eu-

phoric effects of the opioids [14,15], potentially increas-

ing risk of addiction. Chronic pain treatment guidelines

from the Centers for Disease Control and Prevention [16]

and the US Department of Veterans Affairs/Department

of Defense [17] recommend against the co-prescription

of these two medications, yet several studies have

demonstrated that co-prescription of benzodiazepines

among patients also prescribed opioid medications is

relatively common, with rates ranging from 12% to up

to 80% [2,10,18–20].

The strong association between pain and psychiatric

conditions and overlapping symptoms may partly explain

why these medications are frequently co-prescribed. For

example, benzodiazepines and opioids are used concomi-

tantly to treat chronic pain among people with post-trau-

matic stress disorder (PTSD) because of their rapid,

short-term reduction of anxiety and insomnia, symptoms

common to both conditions. Patients with psychiatric

conditions are more likely than those without to be pre-

scribed opioid medications for chronic pain [21], and be-

cause benzodiazepines effectively reduce overlapping

psychiatric and pain symptoms in the short term, patients

with chronic pain may be a particularly vulnerable group

at higher risk for adverse outcomes that result from the

interaction of these medications.

Although a number of studies have examined adverse

risks of benzodiazepine and opioid co-use among patients

with an opioid use disorder or receiving addiction treat-

ment [22,23], relatively few studies have examined the

prevalence and risks associated with co-prescription

among individuals receiving routine treatment for

chronic pain. Existing studies have examined the preva-

lence of co-prescribed benzodiazepine and opioids in US

health settings, using administrative data only [10,19], or

among an Australian cohort, using self-reported data

[11]. Adverse outcomes studied have included aberrant

drug behaviors [19], inpatient admissions for opioid

overdoses [10], and emergency room visits [10,11]. One

Department of Veterans Affairs (VA) study [24] exam-

ined a broad range of adverse outcomes, including alco-

hol-, opioid-, and nonopioid drug-related accidents and

overdoses, injuries, and death. Here, among a large sam-

ple of individuals receiving long-term opioid therapy

(LTOT) in two large US health systems (one private and

one VA health system), using administrative and self-

reported data, we examined the odds of receiving over-

lapping benzodiazepine and opioid prescriptions, and

whether co-prescription was associated with greater odds

of falling or visiting the emergency department.

Methods

Settings
Study settings included Kaiser Permanente Northwest

(KPNW) and the VA Portland Health Care System

(VAPORHCS). KPNW is an integrated health system

with two hospitals and more than 30 medical clinics in

Oregon and southwest Washington. KPNW provides a

comprehensive range of medical, mental health, and ad-

diction services to more than 575,000 members. The

VAPORHCS consists of a Department of Veterans

Affairs hospital, located in Portland, Oregon, and 10 out-

patient clinics throughout central and northwest Oregon.

The VAPORHCS provides a full range of primary, ter-

tiary, and long-term care to more than 95,000 veterans.

Participants
Individuals with one or more past-year ICD-9 musculo-

skeletal pain diagnoses (712.xx, 713.xx–720.xx, 722.xx–

724.xx, 729.xx, 274.00) who had received a current out-

patient prescription for LTOT (stable dose of at least 90

consecutive days of opioid therapy) [25,26] were eligible

for study inclusion. Diagnoses and prescription dispenses

were identified using electronic medical record (EMR)

data. Each potential participant’s prescriptions were cat-

egorized by type and multiplied by a conversion factor to

determine the average daily and monthly morphine

equivalent dose (MED) (see Morasco et al. [27] for de-

scription of conversion factors). Ability to read and write

in English were also criteria for inclusion. Participants

were not selected for recruitment if they were �18 years

old, lacked phone access, or if there was evidence in their

EMR of the following: a cancer diagnosis; enrollment in

an opioid substitution program in the prior year; only

opioid prescriptions for tramadol, buprenorphine, or

suboxone (buprenorphine/naloxone); prescriptions for

naloxone, meperidine, naltrexone, or propoxyphene; or

opioid dose >120 mg MED. The latter were excluded be-

cause the parent study was focused on opioid dose escala-

tion; at the time of study enrollment, institutional

policies limiting maximum opioid dose differed at

the two institutions, which might have resulted in
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site-specific differences in opportunities for dose escala-

tion. Potential participants were ineligible if they had a

pending litigation or disability claim related to a pain

condition [27].

Recruitment
A personalized invitation card describing the study was

mailed to each prospective participant; study contact in-

formation and a prepaid postcard were included for par-

ticipants to indicate interest or decline participation.

Research staff followed up by phone to answer questions

and conduct a brief preliminary screening assessment.

Those interested and who met inclusion criteria were

scheduled for an in-person study visit, unless phone was

preferred.

During the study visit, participants provided written

informed consent, completed interviewer-administered

questionnaires, and received a $50 gift card for their par-

ticipation. The enrollment period, during which both

self-reported and EMR-derived data were collected,

spanned December 2013 to September 2015. All study

procedures were reviewed, approved, and monitored by

the KPNW and VAPORHCS Institutional Review

Boards.

Measures
In addition to past-year musculoskeletal pain diagnoses

and opioid prescriptions, other data extracted from the

EMR included past-year psychiatric diagnoses (e.g., de-

pression, PTSD, other anxiety disorders, bipolar disor-

der, alcohol and substance use disorders), overall medical

comorbidity (Selim index [28]), other medications known

to interact with opioids (sedatives/hypnotics, antidepres-

sants), and past-year emergency room visits. Past-year

benzodiazepine use (dichotomized as 0 or �1 benzodiaz-

epine dispense) was measured by evidence of any prior

12-month dispense in the EMR that overlapped at least

one day with an opioid prescription, consistent with pre-

vious studies [9,10]. Emergency department visits were

likewise derived from the EMR as a continuous variable.

Demographic characteristics and falls were self-reported:

“Have you had any falls in the last three months (yes/

no)?” “If yes, how many?”

Analysis
To compare demographic characteristics and diagnostic

factors between patients who had prior-year overlapping

co-prescriptions for benzodiazepines and opioids vs those

who only were prescribed LTOT (with no period of over-

lap), t tests were used for normally distributed continu-

ous measures, and Mann-Whitney tests were used for

non-normal data distribution; chi-square tests were used

for categorical measures, and Fisher exact tests were used

when small cell counts were encountered. Multivariate

logistic regression analysis was conducted to identify fac-

tors associated with overlapping benzodiazepine

prescription (yes/no) in the prior year. Negative binomial

models were used to evaluate the association of overlap-

ping benzodiazepine use with the number of self-reported

falls in the three months before study enrollment and the

number of EMR-documented past-year emergency de-

partment (ED) visits. As those who received benzodiaze-

pine prescriptions may be different from those who did

not receive benzodiazepine prescriptions in terms of de-

mographic or clinical factors, a propensity score was cre-

ated for receiving benzodiazepine prescription using

logistic regression including all baseline demographic

and diagnostic variables. This propensity score was ad-

justed for in all the subsequent models to account for

confounding. Additional covariates such as age, sex,

race, ethnicity, education, mental health diagnoses (de-

pression, PTSD, and bipolar disorder) and substance/

alcohol use disorder diagnoses, antidepressant and other

sedative/hypnotic prescriptions, comorbidity score, and

opioid morphine equivalent dose were also included in

the models; all models were adjusted for health system.

Data analysis was conducted using SAS 9.4 software

(SAS Institute Inc, Cary, NC, USA).

Results

We mailed recruitment letters to 2,320 individuals and

reached 1,747 (75.3%) potential recruits; 915 (52.3%)

refused, commonly because they were uninterested or did

not have time, and 315 (18.0%) were found to be ineligi-

ble. Our final sample included 517 (22% of mailed let-

ters, 29% of individuals reached for contact) participants

with prior-year musculoskeletal pain diagnoses and cur-

rent prescriptions for long-term opioid therapy [27];

80.1% (N¼ 414) of interviews were conducted in per-

son, 19.3% (N¼ 110) were conducted by phone, and

0.6% (N¼ 3) were unspecified.

In the study sample, 24.6% of participants had evi-

dence of past-year concurrent prescriptions for opioids

and benzodiazepines; the mean number of polypharmacy

months was 7.6. Bivariate analyses based on prescription

benzodiazepine status indicated that, compared with par-

ticipants not prescribed a benzodiazepine, individuals

co-prescribed benzodiazepines in the past year were pri-

marily female (57.5% vs 44.1%, P¼ 0.009), had higher

overall comorbidity scores (5.1 6 2.6 vs 4.2 6 2.6,

P< 0.001), and were more likely to have anxiety disorder

(40.2% vs 10.3%, P< 0.001), post-traumatic stress dis-

order (24.4% vs 12.1%, P< 0.001), bipolar disorder

(11.0% vs 2.6%, P< 0.001), or depression (48.8% vs

31.0%, P< 0.001) diagnoses. Finally, they were more

likely to be prescribed additional sedative/hypnotic medi-

cations (27.6% vs 12.6%, P< 0.001), antidepressants

(57.5% vs 43.3%, P¼ 0.006), and to have more docu-

mented emergency department (0.82 6 1.7 vs 0.45 6 1.1,

P¼ 0.004) and primary care visits (4.5 6 3.3 vs

3.2 6 2.2, P< 0.001) than individuals without
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overlapping benzodiazepine prescriptions (see Table 1

for additional details).

Veterans were more likely to have diagnoses of de-

pression (VA 47.3% vs KPNW 28.7%, v2 ¼ 18.0, P <

0.001), PTSD (VA 31.2% vs KPNW 6.0%, v2 ¼ 58.8, P

< 0.001), and substance use disorder (VA 16.1% vs

KPNW 3.6%, v2 ¼ 24.9, P < 0.001). The prevalence of

bipolar and anxiety disorder diagnoses did not differ by

site. Veterans also had a higher Selim comorbidity score

than KPNW participants (VA mean¼ 4.85 vs KPNW

mean¼ 4.16, F¼ 8.1, P ¼ 0.005).

Prescribing practices appeared to differ between the

two sites based on mental health comorbidity. Among

the subset of participants with overlapping benzodiaze-

pine and opioid prescriptions (N¼ 127), 67.5% of veter-

ans with depression had benzodiazepine prescriptions

compared with 40.2% of KPNW participants with de-

pression (v2 ¼ 8.2, P ¼ 0.004). Of veterans with PTSD,

47.5% were co-prescribed compared with 13.8% of

KPNW participants with PTSD (v2 ¼ 16.9, P < 0.001).

The likelihood of benzodiazepine prescribing did not dif-

fer for bipolar, anxiety, or substance use disorders. The

Selim comorbidity score among individuals taking benzo-

diazepines did not differ by site.

In a multivariate logistic model, after controlling for

covariates (age, sex, race, ethnicity, education, substance/

alcohol use disorder diagnosis, comorbidity score, antide-

pressant and sedative/hypnotic prescriptions, and opioid

morphine equivalent dose), the only variables associated

with receiving an overlapping past-year opioid and ben-

zodiazepine prescription were psychiatric diagnoses: anx-

iety disorder (adjusted odds ratio [AOR]¼ 4.71, 95%

confidence interval [CI] ¼ 2.67–8.32, P< 0.001), post-

traumatic stress disorder (AOR¼ 2.24, 95% CI ¼ 1.14–

4.38, P¼ 0.019), and bipolar disorder (AOR¼ 3.82,

95% CI ¼ 1.49–9.81, P¼ 0.005). No other variables

were significant (see Table 2 for additional details).

Our final models (Table 3) assessed associations of

overlapping benzodiazepine and opioid prescriptions

with two outcome variables: self-reported falls and

EMR-derived emergency department visits. After con-

trolling for the covariates described above, individuals

with co-prescribed benzodiazepine use experienced 3.27

times the number of self-reported falls in the prior three

months (95% CI ¼ 1.77–6.02, P< 0.001). Additionally,

being a patient of the VA (risk ratio [RR]¼ 1.98, 95% CI

¼ 1.04–3.78, P¼ 0.039), being female (RR¼ 1.93, 95%

CI ¼ 1.07–3.50, P¼ 0.029), and co-prescription for an-

other sedative/hypnotic medication (not including benzo-

diazepine; AOR¼ 3.57, 95% CI ¼ 1.73–7.35, P¼ 0.001)

were also associated with increased falls. Age, race, eth-

nicity, education, baseline morphine equivalent dose, co-

morbidity score, substance use disorders, and

antidepressant medication use were not associated with

falls.

Individuals with co-prescribed benzodiazepines and

opioids also experienced 1.66 times more emergency

department visits in the past year (95% CI ¼ 1.08–2.53,

P¼ 0.0194). Being a patient at the VA (RR¼ 3.82, 95%

CI ¼ 2.27–6.45, P< 0.001), having higher medical co-

morbidity scores (RR¼ 1.38, 95% CI ¼ 1.28–1.48,

P< 0.001), and being female (RR¼ 1.64, 95% CI ¼
1.00–2.68, P¼ 0.0483) were associated with increased

ED use. Being older was associated with lower ED use

(RR¼ 0.91, 95% CI ¼ 0.84–0.99, P¼ 0.033). Race, eth-

nicity, education, baseline morphine equivalent dose, de-

pression, post-traumatic stress disorder, bipolar disorder,

substance use disorder, and antidepressant or sedative/

hypnotic medication use were not associated with ED

use.

Discussion

In a large cross-sectional cohort of individuals prescribed

LTOT for chronic pain, one-quarter (24.6%) had a past-

year, overlapping benzodiazepine prescription.

Individuals with evidence of these overlapping prescrip-

tions experienced more falls and had higher emergency

department use compared with individuals prescribed

opioids without overlapping benzodiazepine prescrip-

tions. These findings are similar to those described else-

where [10,11], confirming that opioid and

benzodiazepine co-prescription is associated with adverse

outcomes in a large, diverse sample of outpatients being

treated for chronic pain.

Our study adds to growing evidence that individuals

prescribed LTOT not only commonly receive co-

prescribed benzodiazepines, but also have additional

comorbidities and significant risk factors [29]. We found

that individuals prescribed both LTOT and benzodiaze-

pine medications concurrently were more likely to be di-

agnosed with depression, post-traumatic stress disorder,

and bipolar disorder and were more likely to be pre-

scribed additional sedatives/hypnotics and antidepres-

sants. Other studies have documented the co-occurring

use of benzodiazepines, antidepressants, and antipsy-

chotics in patients prescribed LTOT [11,30,31] and the

associated risks [32]. Interestingly, we did not find

greater benzodiazepine co-prescribing for patients with

substance use disorder diagnoses, as others have [10,23].

Nor did we find greater benzodiazepine prescribing for

those with higher opioid morphine equivalent doses.

Overall, our findings suggest a need for better risk

screening before initiating either benzodiazepines or

opioids, and for clinically addressing overlapping areas

of risk associated with pain and mental health.

Prescribing alerts or prescription drug monitoring pro-

grams may be an effective way to reduce co-prescription,

but use of the latter remains voluntary in many states (in-

cluding Oregon), and self-reported use remains relatively

low [33–35]. The recent Centers for Disease Control and

VA guidelines on opioid prescribing discourage co-

prescribing benzodiazepines [16,17], but the impact of

these recommendations is not yet known.
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Physicians also need additional tools for tapering indi-

viduals off opioids, benzodiazepines, or both, as they of-

ten encounter difficulties or do not know where and how

to start [36]. For example, patients may be reluctant to

taper if they perceive a low risk of adverse events from

their current medication regimen and if potential future

adverse events are less salient than the risk of increased

symptoms that could result from tapering [37]. The deci-

sion to taper or discontinue use of these medications in

patients with comorbid chronic pain and mental illness is

not an easy one. Further, though opioid tapering studies

have been conducted [38] and a recent systematic review

concluded that strategies that incorporated a psychoso-

cial component were often effective in reducing opioid

doses [39], no comprehensive evidence-based opioid ta-

pering protocol yet exists. A recent review of psychosocial

interventions aimed at reducing problematic benzodiaze-

pine use found weak evidence for most strategies [40].

Though clinicians often endorse the need to reduce co-

prescriptions, they report barriers to doing so, including a

belief that their own patients appear to be stably taking

both medications or that discontinuing either medication

is too difficult [41]. Providers have also described the emo-

tional burden of having tapering discussions with patients,

inadequate resources and training, a lack of patient–clini-

cian trust, and the potential conflict between their efforts

to safely prescribe medications while maintaining patient

satisfaction as barriers [42]. Structural strategies, includ-

ing an intervention using a pharmacy prior authorization

consult aimed at reducing co-prescribing in a veteran pop-

ulation, have shown some success [43].

Table 1. Demographic characteristics, falls, psychiatric comorbidity, and emergency department visits among individuals with
past-year co-prescribed opioid and benzodiazepine use vs no co-prescribed use (N¼517)

Total Sample

Overlapping Prescriptions
for Benzodiazepines and

Opioids (N¼127, 24.6%),
No. (%) or Mean 6 SD

No Past-Year Overlapping
Benzodiazepine and Opioid

Use (N¼390, 75.4%),
No. (%) or Mean 6 SD P Value

KPNW 331 (64.0) 87 (68.5) 244 (62.6) 0.226

VAPORHCS 186 (36.0) 40 (31.5) 146 (37.4) —

Characteristics derived from questionnaire

Female 245 (47.4) 73 (57.5) 172 (44.1) 0.009

White race 428 (82.8) 109 (87.2) 328 (84.8) 0.501

Hispanic ethnicity 23 (4.5) 6 (4.7) 17 (4.4) 0.867

Age, y 59.4 6 11.3 57.7 6 11.9 59.9 6 11.1 0.059

Education

Up to and including high school diploma or GED 106 (20.5) 27 (21.3) 79 (20.3) 0.848

Some college or technical school 284 (54.9) 67 (52.8) 217 (55.6) —

College degree or higher 127 (24.6) 33 (26.0) 94 (24.1) —

Any self-reported fall 143 (27.7) 43 (33.9) 100 (25.6) 0.072

Variables derived from electronic medical record

Anxiety disorder 91 (17.6) 51 (40.2) 40 (10.3) <0.0001

Depression 183 (35.4) 62 (48.8) 121 (31.0) 0.0003

Post-traumatic stress disorder 78 (15.1) 31 (24.4) 47 (12.1) 0.0007

Bipolar disorder 24 (4.6) 14 (11.0) 10 (2.6) <0.0001

Substance/alcohol use disorder 42 (8.1) 10 (7.9) 32 (8.2) 0.906

Selim comorbidity index 4.4 6 2.7 5.1 6 2.6 4.2 6 2.6 0.0009

Current daily morphine equivalent dose 36.3 6 27.9 37.8 6 30.5 35.7 6 26.6 0.461

Months prescribed benzodiazepine NA 7.6 6 6.4 NA NA

Sedative/hypnotic prescription medication use 84 (16.3) 35 (27.6) 49 (12.6) <0.0001

Antidepressant prescription medication use 242 (46.8) 73 (57.5) 169 (43.3) 0.006

Emergency department visits 0.54 6 1.2 0.82 6 1.7 0.45 6 1.07 0.004

GED ¼ General Equivalency Diploma; KPNW¼ Kaiser Permanente Northwest; VAPORHCS ¼ VA Portland Health Care System.

Table 2. Odds of receiving overlapping benzodiazepine and
opioid prescriptions in year before baseline

AOR 95% CI P Value

VAPORHCS 0.741 0.392–1.401 0.357

Age (per 5-y increase) 0.989 0.968–1.011 0.339

Female 1.375 0.800–2.361 0.249

White race 1.290 0.647–2.571 0.469

Hispanic ethnicity 0.969 0.284–3.309 0.959

Up to and including high

school diploma or GED*

0.976 0.496–1.918 0.943

Some college or technical school* 0.858 0.498–1.478 0.581

Morphine equivalent opioid dose 1.000 0.992–1.008 0.923

Anxiety disorder 4.713 2.670–8.319 <0.0001

Depression 1.430 0.861–2.376 0.167

Post-traumatic stress disorder 2.239 1.143–4.383 0.019

Bipolar disorder 3.819 1.487–9.805 0.005

Comorbidity index 1.022 0.923–1.131 0.679

Substance/alcohol use disorder 0.423 0.169–1.063 0.067

This table presents the results of a multivariate logistic regression on the

odds of being given a co-prescription of benzodiazepines and opioids in the

past year. The AOR represents the odds of receiving a co-prescription, adjust-

ing for all other covariates in the model.

GED ¼ General Equivalency Diploma; OR ¼ odds ratio; CI ¼ confidence

interval; VAPORHCS ¼ VA Portland Health Care System.

*Educational categories are compared with individuals with college degree

or higher.
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Several study limitations should be considered when

interpreting these results. Our recruitment rate was un-

der 30%. Participants who did not enroll were slightly

older, more often male, and more likely to identify as

nonwhite; there were no significant differences in aver-

age daily opioid dose or rate of pain-related diagnoses

between patients who did or did not enroll in the study

[27]. The study findings may not be generalizable out-

side of integrated care or VA settings, or outside the

Pacific Northwest. This study reports cross-sectional

data, and thus we cannot address associations between

overlapping benzodiazepine and opioid use over time.

Self-reported data (e.g., falls) are subject to recall bias,

though the lookback window of three months was rela-

tively recent. We did not verify that the outcomes oc-

curred before the exposure to overlapping prescribed

opioids and benzodiazepines. Other adverse outcomes

would be important to explore (e.g., opioid-related

overdoses) but were too infrequent in our data to be

analyzed.

Conclusions

Results from this study showed that one-quarter of

patients from a large, diverse sample being treated with

opioids for chronic noncancer pain had overlapping ben-

zodiazepine co-prescriptions in the past year. Co-

occurring prescription opioids and benzodiazepines were

significantly associated with increased risks of falls and

emergency department use. Clinicians need additional

tools and strategies to treat their patients’ pain and psy-

chiatric conditions while simultaneously keeping their

patients safe from harm.
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