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Abstract

Benzodiazepines are widely prescribed for patients with bipolar disorders in clinical practice, but 

very little is known about the subtypes of patients with bipolar disorder or aspects of bipolar 

illness that contribute most to benzodiazepine use. We examined the prevalence of and factors 

associated with benzodiazepine use among 482 patients with bipolar I or II disorder enrolled in the 

Bipolar CHOICE study. Eighty-one subjects were prescribed benzodiazepines at study entry and 

were considered benzodiazepine users. Stepwise logistic regression was used to model baseline 

benzodiazepine use vs. non-use, using entry and exit criteria of p < 0.1. In bivariate analyses, 

benzodiazepine users were prescribed a significantly higher number of other psychotropic 

medications and were more likely to be prescribed lamotrigine or antidepressants as compared 

with benzodiazepine non-users. Benzodiazepine users were more likely to have a diagnosis of 

bipolar I disorder and comorbid anxiety disorder, but not comorbid alcohol or substance use 

disorders. Benzodiazepine users also had experienced more anxiety and depressive symptoms and 

suicidality, but not irritability or manic symptoms, than did benzodiazepine non-users. In the 

multivariate model, anxiety symptom level (regardless of diagnosis), lamotrigine use, number of 

concomitant psychotropic medications, college education, and high household income predicted 

benzodiazepine use. Benzodiazepine use in patients with bipolar disorders is associated with 

greater illness complexity as indicated by a higher number of concomitant psychotropic 

medications and higher anxiety symptom burden, regardless of a comorbid anxiety disorder 

diagnosis. Demographic factors were also important determinants of benzodiazepine use, which 

may be related to access to care and insurance coverage for benzodiazeines.

Introduction

Benzodiazepines are widely prescribed for patients with bipolar disorders.1,2 However, the 

risk of abuse associated with these agents may be particularly worrisome in this population3 

and the use of benzodiazepines during longer-term treatment of patients with bipolar 

disorders is not well-established based on large controlled trials conducted outside of acute 
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settings. Benzodiazepine users in the Systematic Treatment Enhancement Program for 

Bipolar Disorders (STEP-BD) were at greater risk of a mood episode recurrence during 

follow-up than participants who were not taking benzodiazepines at the time of symptom 

remission.4 However, this may have resulted from the channeling of benzodiazepines to 

more clinically complex or difficult-to-treat patients. Prior studies of benzodiazepine use in 

patients with bipolar disorder were largely descriptive in nature,1–3,5–7 or were not 

specifically intended to identify aspects of bipolar illness complexity (comorbid diagnoses, 

symptoms, severity, and other illness characteristics) associated with benzodiazepine use.
4,8,9 This study examined patient- and illness-related factors associated with benzodiazepine 

use among patients with bipolar I or II disorder enrolled in the Bipolar CHOICE study.

Methods

The Bipolar CHOICE study was a multi-site (Supplemental Table A), parallel-group, 

randomized trial designed to compare the effectiveness of quetiapine and lithium along with 

other medications (adjunctive personalized treatment) in outpatients with bipolar I or II 

disorder over 6 months. Bipolar CHOICE design and methods were published elsewhere.10 

This report focuses on the predictors of benzodiazepine use among Bipolar CHOICE 

participants at study entry. As such, it is representative of choices of practitioners in local 

communities of the 11 study sites. The study protocol was approved by the Institutional 

Review Boards of the 11 study sites. Written informed consent was obtained for all subjects.

Outpatients (ages 18–68 years) meeting DSM-IV-TR criteria for bipolar I or II disorder 

(confirmed using the Extended Mini-International Neuropsychiatric Interview [E-MINI]11) 

who were at least mildly symptomatic (CGI-BP ≥3) and required a change in medication 

treatment were enrolled between 9/20/2010 and 9/29/2013. Eligible subjects were 

randomized to receive quetiapine (≥ 100 mg/day) or lithium (dosed to achieve a blood level 

of 0.6–1.2 meq/L). Participants in both study arms also received adjunctive personalized 

treatment, which consisted of any adjunctive treatment besides antipsychotics in the lithium 

group and any adjunctive treatment besides lithium or other antipsychotics in the quetiapine 

group. This could include benzodiazepines, mood stabilizers (other than lithium), non-

benzodiazepine soporific medications, and antidepressants, but not antipsychotics, as 

deemed necessary by study clinicians.

Data on the use of benzodiazepines (Supplemental Table B) and other prescribed 

medications were collected by trained clinical research coordinators using standardized 

forms. Patients who were taking benzodiazepines at baseline (scheduled or as-needed) were 

considered benzodiazepine users. Remaining subjects were considered benzodiazepine non-

users. We did not classify nonbenzodiazepine hypnotics (zolpidem, etc.) as benzodiazepines, 

as they are chemically distinct from classical benzodiazepines and bind preferentially to ω1 

benzodiazepine recognition sites located within the GABA-A receptor complex.12 The total 

number of concomitant non-benzodiazepine psychotropic drugs and use of complex 

polypharmacy (defined as concomitant use of 4 or more non-benzodiazepine psychotropic 

medications) were determined for each participant.

Bobo et al. Page 4

J Clin Psychopharmacol. Author manuscript; available in PMC 2019 June 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Trained clinical research coordinators also collected clinical and demographic data, and 

assessed current general medical conditions and psychiatric diagnoses, using standardized 

forms. Clinical data included the number of depressive and manic episodes (lifetime and 

within the prior year), time spent depressed or manic in the prior year, polarity of the index 

mood episode, predominant mood polarity (lifetime and within the prior year), lifetime 

psychiatric comorbidity history, lifetime psychiatric hospitalization history, and lifetime 

history of psychotic illness features. Comorbid psychiatric and substance use diagnoses were 

confirmed using the E-MINI. Clinical signs and symptoms at baseline (prior to 

randomization) were determined by trained raters using the Bipolar Inventory of Symptoms 

Scale (BISS), which assesses a broad spectrum of clinical signs and symptoms that collapse 

into mania, psychosis, depression, anxiety, and irritability factors.13 The BISS also includes 

a single item (item 4) assessing level of suicidal thinking. Suicide item scores were grouped 

into three strata (none, slight or mild, moderate or severe).

Summary statistics used to compare benzodiazepine users and non-users are presented as 

means (SD) or medians (inter-quartile range) for continuous measures, and as proportions 

for categorical variables. Univariate comparisons between benzodiazepine users and non-

users at baseline were conducted for categorical variables using chi-square tests, and for 

continuous variables using two-sample t-tests. Stepwise logistic regression was used to 

model baseline benzodiazepine use vs. non-use. We considered any variable with p<0.10 

(based on univariate analyses) for entry into our model and used entry and exit criteria of 

p<0.10 in the stepwise algorithm. We did not specifically analyze the use of lithium, 

valproate, carbamazepine, other anticonvulsants, or specific antipsychotics because use 

prevalences at baseline were too low (<10%). To improve stability of calculations, BISS 

domain scores were rescaled from 0 to 40. A two-tailed significance threshold of p<0.05 was 

used. Given the exploratory nature of this project, no adjustments for multiple testing were 

performed.

Results

A total of 482 subjects were enrolled in Bipolar CHOICE. The mean age among Bipolar 

CHOICE participants was 38.9 ± 12.1 years; 58.7% of participants were female, 72.2% were 

Caucasian, and 68.3% had a diagnosis of bipolar I disorder. The majority of subjects had a 

high school (or higher) level of education (82.9%), were unemployed or disabled (53.0%), 

were in a currently bipolar depressed phase of illness (55.8%), and had a comorbid anxiety 

disorder (57.5%) or a lifetime history of substance use disorder diagnosis (61.4%). 

Approximately one-quarter of Bipolar CHOICE subjects had a history of psychotic mood 

episodes (24.3%). Only 16 subjects (3.3%) were taking complex pharmacotherapy regimens 

consisting of 4 or more psychotropic medications (not counting benzodiazepines) at 

baseline.

Baseline characteristics of benzodiazepine users and non-users are shown in Table 1. Of the 

482 bipolar CHOICE enrollees, 81 (16.8%) were prescribed benzodiazepines at baseline. 

Benzodiazepine users were prescribed a marginally but statistically significantly higher 

number of concomitant psychotropic medications, and were significantly more likely to be 

prescribed lamotrigine or antidepressants as compared with benzodiazepine non-users. A 
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higher proportion of benzodiazepine users than non-users took complex pharmacotherapy 

regimens (≥4 non-benzodiazepine psychotropics), but these differences occurred at the level 

of statistical trend.

A significantly greater proportion of benzodiazepine users had a diagnosis of bipolar I 

disorder and a comorbid anxiety disorder, but not a comorbid substance use disorder (Table 

1). Benzodiazepine users had a significantly higher mean score for the BISS anxiety and 

depression factors than did benzodiazepine non-users, but not BISS total or other BISS 

factors. A higher proportion of benzodiazepine users were in the highest stratum for 

household income (> $75,000/year) and suicidal ideation (moderate or severe). 

Benzodiazepine use also varied at the trend level according to race (higher among 

Caucasians), education level (higher with college or higher level of education), history of 

psychotic features (lower among those with past psychotic illness features), and baseline 

antipsychotic use (higher among antipsychotic users). There were no statistically significant 

or trend-level differences in sex, marital status, employment status, age at the first bipolar 

mood episode, number of lifetime mood episodes, mood polarity at baseline or at the index 

mood episode, or history of psychiatric hospitalization between benzodiazepine users and 

non-users.

Multivariable models using stepwise logistic regression included covariates from univariate 

analyses with entry and exit criteria of p < 0.1. Of these, BISS anxiety factor score, 

lamotrigine use, number of concomitant psychotropic medications, education level, and 

household income remained statistically significant (Table 2). In general, being in the 

highest income group (≥$75K/year) and having a college degree were associated with higher 

odds of being a benzodiazepine user, as compared with other strata within each category 

(Supplemental Table C). Although the mean BISS depression factor score was significantly 

higher for benzodiazepine users than non-users, it did not explain enough additional 

variability to be included in the multivariable model based on the stepwise variable selection 

algorithm.

Our primary analyses included benzodiazepines classified as anxiolytics and those classified 

as sedatives. The latter sub-category included only 5 temazepam users. Our findings were 

unchanged after conducting a sensitivity analysis that excluded these 5 patients (data not 

shown).

Discussion

This study identified patterns and predictors of benzodiazepine use at baseline in a large, 

well-characterized cohort of outpatients with bipolar I or II disorder who participated in the 

Bipolar CHOICE comparative effectiveness trial. This report extends previous findings by 

showing that greater anxiety symptom burden and other indicators of bipolar illness 

complexity, regardless of comorbid anxiety disorder diagnosis, is associated with 

benzodiazepine use in bipolar disorder patients, whereas residual manic symptoms, 

irritability, and comorbid substance abuse or dependence are not. Although between-group 

differences in depression symptoms were statistically significant in bivariate analyses, this 

effect was no longer apparent in multivariable analyses.
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Comorbid anxiety disorders have been reported with high frequency in large observational 

studies of bipolar disorder patients and in the STEP-BD study.14,15 Anxiety symptoms are 

also highly prevalent in bipolar I or II disorder patients lacking a full syndromal comorbid 

anxiety disorder diagnosis.16 Anxiety symptoms, in addition to anxiety disorder 

comorbidity, are important markers of greater bipolar illness complexity given higher risk of 

suicidal ideation and attempts, substance use, mood cyclicity, and poorer response to lithium 

in patients with bipolar disorder.17 The established effectiveness of benzodiazepines for 

treating some anxiety disorders may have driven the substantial rate of benzodiazepine use 

in Bipolar CHOICE sample and other bipolar disorder cohorts4,5,18 despite a lack of clear 

evidence from large controlled trials supporting this practice outside of acute settings. On 

the other hand, there are few well-supported pharmacotherapies for managing comorbid 

anxiety symptoms or disorders that persist in bipolar patients spite of treatment with mood 

stabilizing drugs.19 Our results highlight the need for additional investigation and consensus 

regarding optimal approaches for managing anxiety disorders or symptoms in bipolar 

disorder patients.

Benzodiazepine use in our study was associated with other indices of greater bipolar 

disorder complexity. Prior research has linked use of polypharmacotherapeutic regimens 

consisting of large numbers of concomitantly prescribed psychotropic drugs with higher 

depressive symptom burden, psychiatric comorbidity, and treatment resistance in patients 

with bipolar disorder.20,21 In our study benzodiazepine users were taking significantly 

higher numbers of non-benzodiazepine psychotropic medications than benzodiazepine non-

users, but these differences were small. While a higher proportion of benzodiazepine users 

were taking complex polypharmacy regimens (consisting of ≥4 non-benzodiazepine 

psychotropic drugs taken concomitantly), overall rates were relatively low and between-

group differences existed only at the trend level. Still, these differences suggest that 

benzodiazepines were used in more clinically complex, severely ill or difficult-to-treat 

patients. This point is strengthened by a significantly greater proportion of benzodiazepine 

users in our study who reported moderate or severe levels of suicidal thinking, as compared 

with non-users. Higher risk of suicide has been consistently linked with indicators of bipolar 

disorder complexity including comorbid psychiatric and substance use disorders.22 Others 

have shown an association between benzodiazepine use and self-reported history of suicidal 

behavior23 and deliberate self-poisoning,24 but a direct causal relationship between 

benzodiazepine use and suicidality has not been established. Comorbid substance use 

diagnoses, another marker of clinical complexity,25 did not significantly influence 

benzodiazepine use in our cohort even though comorbid substance use would be expected to 

dissuade clinicians from using these medications. Reasons for lack of significant differences 

in rates of substance use disorder comorbidity are difficult to determine, but may be related 

to low substance use disorder detection rates before study entry. Our results may also reflect 

clinician judgment that the use of benzodiazepines in a given patient with comorbid 

substance use disorder(s) was justified, for example, based on clinically significant residual 

symptoms--such as insomnia, anxiety, or irritability—that persist in spite of the use of 

foundational bipolar disorder pharmacotherapies.

Some benzodiazepines have been associated with acute antimanic effects.26 Neither manic 

nor irritability symptoms were associated with benzodiazepine use in this study; and while 
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bipolar I disorder subtype was significantly associated in univariate analyses, bipolar 

subtype was not a significant independent predictor of benzodiazepine use in our 

multivariable regression analysis. Our results are consistent with those of the STEP-BD 

cohort. Benzodiazepine use did not vary by bipolar disorder subtype among the first 500 

STEP-BD participants; however, this was a largely descriptive report, and only a limited 

number of potential predictors of benzodiazepine use were considered.5 Perlis and 

colleagues reported no significant differences in bipolar subtype conditional on 

benzodiazepine use in a larger sample of 1,365 STEP-BD participants who achieved 8 

weeks of symptomatic recovery.4 Our findings are in accord with those of STEP-BD despite 

differences in patient samples and study methods. Moreover, residual manic symptoms 

leading to adjunctive benzodiazepine use might be expected to occur more commonly in 

patients with bipolar I disorder; however, consistent with our results, Perlis et al. did not find 

significantly higher irritability or manic symptom burden among benzodiazepine users 

versus non-users.4

Lamotrigine use was also a significant independent predictor of benzodiazepine use, even 

after accounting for the effects of complex polypharmacy. A recent factor analytic study of 

Hamilton Depression Rating Scale (HDRS)-derived symptom domains identified depressive 

cognitions and psychomotor slowing, but not anxiety, as being most responsive to 

lamotrigine,27 and adjunctive olanzapine was superior to lamotrigine for reducing anxiety 

symptoms in a 12-week randomized trial of lithium-treated patients with bipolar I or II 

disorder and a comorbid anxiety disorder.28 We could not demonstrate whether inadequate 

control of anxiety and/or greater depressive symptom burden (which could lead to increased 

lamotrigine use) drove benzodiazepine use among lamotrigine-treated patients in our cohort. 

The former seems unlikely, given that lamotrigine use remained a significant predictor of 

benzodiazepine use after adjusting for baseline BISS anxiety subscale scores.

High income and educational levels were both associated with benzodiazepine use. Specific 

reasons for these findings are not immediately clear. The ability to pay costs of 

benzodiazepine treatment may provide part of the answer, given exclusion of 

benzodiazepine coverage by Medicare Part D and only limited coverage of benzodiazepines 

by some state Medicaid programs.29 These programs were intended, in part, to increase 

patient safety by limiting inappropriate or problematic benzodiazepine use. Though well-

intended, such programs may disproportionately reduce both problematic and non-

problematic use of benzodiazepines among lower-income patients.30

Strengths of our study include investigation of a large number of predictor variables for 

benzodiazepine use in a large, well-characterized cohort of patients with bipolar I or II 

disorder, which included a wide range of associated signs and symptoms such as anxiety and 

irritability, and proxy indicators of manic and depressive symptom burden in the year prior 

to study entry. There are also limitations to consider. Our cohort, although substantial, may 

have been too small to detect subtle but important predictors of benzodiazepine use, 

particularly in small subsets of patients. For instance, only a limited number of patients were 

taking foundational mood stabilizers at baseline, which did not allow use of these medicines 

as predictor variables in our analyses. We did not collect data on the intended indications for 

benzodiazepines, thus precluding direct analysis of an important prescriber-level variable. 
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Additionally, we did not collect data on other factors that may have influenced prescribing 

decisions, such as individual prescriber or patient preferences, patients’ experiences with 

medications prior to study entry, and insurance status. Our suicidality measure, a score on 

item 4 of the BISS, is relatively simple in comparison with other suicide measures that 

consider past suicidal behaviors and level of suicidal intent. This study employed a cross-

sectional rather than longitudinal design. And finally, the cohort consisted of voluntary 

participants in a randomized effectiveness trial who sought treatment at academic medical 

centers, which limits its representativeness in spite of the minimal exclusion criteria.

In summary, our results show that higher anxiety symptom level, higher number of non-

benzodiazepine psychotropic medications, lamotrigine use, college education, and high 

household income were significant and independent predictors of benzodiazepine use in 

Bipolar CHOICE participants with bipolar I or II disorder. Anxiety symptom burden 

predicted benzodiazepine use regardless of a comorbid anxiety disorder diagnosis, thus 

highlighting the need for additional studies and consensus regarding best practices for 

treating comorbid anxiety in bipolar disorder patients. A potential relationship between 

benzodiazepine use and suicide risk among bipolar disorder patients warrants further study.
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Table 1.

Baseline characteristics of benzodiazepine users and non-users

Benzodiazepine user Benzodiazepine non-user

Variable Mean ± SD Mean ± SD p-value
a

Age, yrs. 40.6 ± 12.2 38.5 ± 12.1 0.17

Hospitalizations, n 1.6 ± 2.7 1.6 ± 4.2 0.99

No. psychotropic medications 1.5 ± 1.2 0.8 ± 1.1 <0.001

BISS total and factor scores
b

 Total 59.2 ± 19.8 55.5 ± 18.6 0.10

 Mania 8.5 ± 5.8 9.3 ± 6.5 0.31

 Psychosis 2.7 ± 3.9 2.9 ± 4.7 0.81

 Depression 19.4 ± 7.7 17.2 ± 7.2 0.014

 Anxiety 19.3 ± 8.4 15.2 ± 8.4 <.0001

 Irritability 17.3 ± 9.1 16.6 0.54

No. lifetime episodes, depression 36.7 ± 37.6 40.0 ± 42.0 0.51

No. lifetime episodes, mania 31.6 ± 36.8 39.0 ± 49.4 0.13

Variable % % p-value
c

Female sex 64.2 57.6 0.11

Caucasian race 80.2 70.6 0.08

Married or cohabitating 38.3 29.7 0.11

Education level 0.06

 ≥ College graduate 43.2 29.4

 High school diploma 46.9 52.1

 < High school 9.9 18.5

Employed or student 42.0 46.1 0.25

Household income 0.03

 <$25,000 49.4 52.6

 $25,000–49,999 13.6 19.9

 $50,000–74,999 9.9 13.1

 ≥ $75,000 27.2 14.4

Bipolar disorder subtype 0.04

 Bipolar I disorder 77.8 66.3

 Bipolar II disorder 22.2 33.7

History of psychiatric hospitalization 51.3 45.9 0.38

History of psychotic features 16.0 25.9 0.06

Comorbid anxiety disorder
d 69.1 55.1 0.02

Comorbid substance use disorder (lifetime)
e 58.0 62.1 0.49

Moderate-severe suicidal ideation 13.6 5.7 0.02
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Benzodiazepine user Benzodiazepine non-user

Variable Mean ± SD Mean ± SD p-value
a

Antidepressant use 33.3 16.0 <.001

Antipsychotic use 19.8 12.0 0.06

Lamotrigine use 29.6 9.5 <.001

Complex polypharmacyr 6.2 2.7 0.12

a
Results are based on 2-sample t-tests.

b
Bipolar Inventory of Signs and Symptoms (BISS) scale domain scores (irritability, psychosis) were re-scaled from 0 to 40.

c
Results are based on chi-square test.

d
Includes patients with any of the following current psychiatric diagnoses: panic disorder, agoraphobia (without panic), social phobia, and 

generalized anxiety disorder.

e
Includes patients with alcohol, other substance use disorders, or both.

f
Defined as the concomitant use of 4 or more psychotropic medications.
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Table 2.

Multivariate comparisons of benzodiazepine users and non-users

Estimate Standard error Wald chi-square DF p-value

BISS anxiety factor score 0.08 0.02 20.34 1 <.0001

Lamotrigine use 0.88 0.36 7.77 1 .018

No. psychotropic medications 0.38 0.12 9.85 1 .002

Education level … … 10.30 5 .07

 < High school −0.56 0.66 0.72 1 NS

 High school diploma or GED −0.39 0.35 1.28 1 NS

 Some college (at least 1 year) 0.31 0.27 1.36 1 NS

 College degree 0.81 0.28 8.36 1 .004

 Graduate/professional degree 0.12 0.45 0.07 1 NS

Household income … … 9.34 3 .025

 $50,000-$74,999 −0.36 0.34 1.11 1 NS

 $25,000-$49,999 −0.55 0.30 3.40 1 NS

 ≤$24,999 0.19 0.22 0.72 1 NS

BISS = Bipolar Inventory of Signs and Symptoms.
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