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Abstract

Background—Benzodiazepines (BZDs) are widely prescribed during psychiatric treatment. 

Unfortunately, their misuse has led to recent surges in overdose emergency visits and drug-related 

deaths.

Methods—Electronic health record data from a large healthcare system were used to describe 

racial/ethnic, sex, and age differences in BZD use and dependence. Among patients with a BZD 

prescription, we assessed differences in the likelihood of subsequently receiving a BZD 

dependence diagnosis, number of BZD prescriptions, receiving only one BZD prescription, and 

receiving 18 or more BZD prescriptions. We also estimated multivariate hazard models and 

generalized linear models, assessing racial/ethnic differences after adjustment for covariates.

Results—In both unadjusted and adjusted analyses, Whites were more likely than Blacks, 

Hispanics, and Asians to have a BZD dependence diagnosis and to receive a BZD prescription. 

Racial/ethnic minority groups received fewer BZD prescriptions, were more likely to have only 

one BZD prescription, and were less likely to have 18 or more BZD prescriptions. We identified 

greater BZD misuse among older patients but no sex differences.

*Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
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Conclusions—Findings from this study add to the emerging evidence of high relative rates of 

prescription drug abuse among Whites. There is a concern, given their greater likelihood of having 

only one BZD prescription, that Blacks, Hispanics, and Asians may be discontinuing BZDs before 

their clinical need is resolved. Research is needed on provider readiness to offer racial/ethnic 

minorities BZDs when indicated, patient preferences for BZDs, and whether lower prescription 

rates among racial/ethnic minorities offer protection against the progression from prescription to 

addiction.
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1. Introduction

Benzodiazepines (BZDs) are a widely prescribed class of medications indicated for the 

treatment of insomnia, anxiety, for muscle relaxation, panic disorder, seizures, and alcohol 

withdrawal (Chen et al., 2011; Chouinard, 2004; Möhler et al., 2002). However, BZD 

misuse1 is a public health concern given its prevalence and significant association with 

increases in medication overdose, emergency department visits, and drug-related deaths 

(Jones et al., 2013; SAMHSA, 2010). BZDs are taken in excess of the maximal clinical dose 

by one to six percent of the population (Petitjean et al., 2007; Quaglio et al., 2012) and are 

often deliberately misused by patients to increase the effect of other drugs such as alcohol or 

opioids (Crane and Lemanski, 2004; Darke, 1994). Given the high rates of co-use of opioids 

and BZDs identified in the literature (greater than 50% of opioid users reported BZD co-use 

in multiple studies (Jones et al., 2012)), and the rapidly escalating rates of opioid use in the 

U.S., a better understanding of BZD prescription and misuse patterns is needed. On its own, 

misuse of BZDs can cause deficits in learning, attention, and memory, as well as depression, 

injurious falls, and traffic accidents (Barker et al., 2004; Pariente et al., 2008). The 

prescription of BZDs has been increasing at an annual rate of 12% (Kao et al., 2014), and 

this is largely driven by their increased usage for the treatment of anxiety by primary care 

physicians (Cascade and Kalali, 2008).

Despite risks of benzodiazepine misuse, benzodiazepines remain an important tool for 

clinicians for anxiety (especially panic disorder), muscle relaxation, seizures, and alcohol 

withdrawal treatment (Chen et al., 2011; Chouinard, 2004; Möhler et al., 2002). These 

conditions require clinicians to rapidly assess potential benefits and risks of misuse when 

deciding whether to prescribe or discontinue these medications. Factors influencing clinician 

decisions to prescribe benzodiazepines are not well understood, but there is evidence to 

support that clinicians prescribe differentially to racial/ethnic minority groups. In one recent 

study, for example, Whites were more likely than other racial groups to receive 

benzodiazepine prescriptions on discharge from a psychiatric inpatient unit after adjustment 

1Misuse is defined in prior studies as the “medical or lay use of a drug for a disease state not considered to be appropriate by the 
majority” Marks, J. 2012. The benzodiazepines: Use, overuse, misuse, abuse: Springer Science and Business Media. For the purposes 
of this study, we have a more specific definition (see Methods section).
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for patient diagnosis and severity (Peters et al., 2015). Similar patterns have been observed 

for other types of psychotropic medications, including opioids, where it has been found that 

Whites were more likely to receive an opioid than Black, Hispanic, or Asian patients even 

after adjustment for pain severity (Pletcher et al., 2008).

Gender has also been identified as a factor in prescribing, with women tending to be more 

likely than men to obtain BZD prescriptions (Olfson et al., 2015), though no prior study has 

assessed whether these gender differences vary by race/ethnicity. Analyses of long-term 

prescriptions of BZD should also account for the increasing number of BZD prescriptions 

for older patients while recognizing the association of long-term BZD use with the risks of 

falls and cognitive impairment among older patients (Olfson et al., 2015; Partiniti et al., 

2002; Pollmann et al., 2015).

Clinicians’ expectations about risks of BZD abuse and the potential safety risk of prolonged 

use are likely to play a role in their decision to prescribe and/or discontinue these 

medications (Anthierens et al., 2007). Such expectations may be grounded in clinician 

perceptions of the sociodemographic profile of patients in their patient panel that have 

recently misused BZDs (Choudhry et al., 2006; Cioffi, 2001). These expectations could be 

an important mediator of racial/ethnic disparities in appropriate prescribing of this class of 

medications. Unfortunately, there is little rigorous evidence to rely on in determining 

whether or not a patient is at high risk of misusing BZDs, and even fewer studies exist in 

U.S. healthcare settings (Kroll et al., 2016). Within the time constraints of a typical primary 

care or psychiatric medication management visit, prescribers may rely on heuristics based on 

subjective experience that do not reflect the actual prevalence of misuse (Balsa and 

McGuire, 2001). For example, clinicians might rate an older White female as having a low 

likelihood of abuse behavior, while evidence supports that they have heightened risk. A 

patient’s physical appearance and frequency of emergency department visits are frequently 

factored into clinical decision-making. Studies identifying discordance between the 

epidemiology of addiction to prescription medications and prescription patterns imply that 

clinicians’ prior beliefs may at times be misinformed. For example, Pearson et al. (2006) 

found that, despite Whites being more likely to both use and misuse BZDs than racial/ethnic 

minorities, Blacks and Hispanics were more likely to have their benzodiazepine 

prescriptions discontinued even when no indications of misuse existed.

This paper uses a unique electronic health record dataset from an urban health care system 

that serves a predominantly low-SES, publicly insured, and racial/ethnic/linguistic minority 

population to assess the significance of sociodemographic and diagnostic predictors of BZD 

prescription patterns, providing exploratory empirical evidence to assist clinicians and 

administrators in identifying populations at higher and lower risk for BZD misuse. Building 

upon prior literature on racial/ethnic differences in prescription medication addiction, this 

paper also tests the hypothesis that, among those receiving a BZD prescription, Whites are 

more likely than racial/ethnic minorities to misuse BZD, to have a greater number of BZD 

prescriptions, and to be among the highest utilizers of BZD prescriptions. We also test the 

hypothesis that clinicians will be more likely to provide only one BZD prescription to Black, 

Hispanic, and Asian patients compared to White patients.
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2. Methods

2.1 Description of the sample

Data were from electronic health records of patients in a medium sized urban healthcare 

system in the New England area that provides services to approximately 140,000 patients 

per year. The healthcare system has a network of three hospitals and fifteen community-

based clinics that provide primary care, inpatient and outpatient specialty mental health care, 

and intensive outpatient substance use treatment. The data include medication events in the 

32 months between January 1, 2013 and September 1, 2015 (the latest time point for which 

data were available). Diagnoses were identified from outpatient and inpatient primary care 

and specialty treatment during this same time period.

We start with a sample of 170,963 patients 18 years and older. In order to ensure that 

patients in the sample were regular patients at the health care system under study, patients 

were excluded if they had less than three primary care visits during the 32-month time 

period of the study. This was done to increase the likelihood that selected patients received 

all of their BZD treatment in the healthcare system under study. (Data are not available for 

other nearby healthcare systems.) Including only those with three or more primary care 

visits reduces the sample to 74,423. Of these, 11,693 had one or more benzodiazepine 

prescription. A small number (30) of these individuals received a diagnosis of a 

benzodiazepine use disorder diagnosis before the first documented benzodiazepine 

prescription and were dropped, leaving a sample of 11,663, and 6,474 patients with 2 or 

more benzodiazepine prescriptions. The final analytic sample of patients is more likely to be 

non-Hispanic White, female, and older than the overall adult patient population at this 

healthcare system. See Figure 1 for a schematic of the development of the final analytical 

sample.

2.2 Dependent variables

Our dependent variables characterize a full set of behaviors related to the intensity of use 

and misuse of BZDs (misuse of BZD is here defined as use in the 95th quantile of BZD 

prescriptions or higher or a diagnosis of BZD dependence in the clinical record subsequent 

to an initial BZD prescription). The first dependent variable characterizing BZD use is the 

number of BZD prescriptions over the data collection period. The second dependent variable 

of BZD use is the probability of having only one BZD prescription. The third dependent 

variable, representing BZD misuse, is the probability of receiving 18 or more BZD 

prescriptions (the 95th quantile of number of prescriptions). The 95th quantile of service use 

has been used in prior studies to characterize extreme use of overall and behavioral health 

care (Cook and Manning 2009; Cook et al., 2013). Other cut points at the high end of the 

distribution (e.g., 90th quantile, 97.5th quantile) were considered but not presented because 

disparity results were similar in magnitude and significance. The fourth dependent variable, 

representing BZD misuse, is the likelihood that a patient prescribed a BZD would 

subsequently receive a diagnosis for BZD dependence, defined as a diagnosis of dependence 

on a “sedative, hypnotic, or anxiolytic” (ICD-9=304.1X) in the treatment diagnosis field of 

the electronic health record (EHR).
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2.3 Sociodemographic and clinical variables

Covariates in multivariate analyses representing sociodemographic differences are race/

ethnicity (non-Hispanic White, Black or Other race, or Hispanic), sex (male and female), 

and age (18-24, 25-34, 35-44, 45-54, 55-64, 65+ years of age). In order to assess whether 

racial/ethnic differences were moderated by sex, race/ethnicity was interacted with sex in the 

model. Interactions between sex and age were also entered to improve model fit (Appendix 

Table 12). Models were further adjusted for diagnosis of substance use disorder (alcohol, 

marijuana, cocaine, opioid, tobacco, pain medications), 0/1 indicators of having a substance 

use disorder diagnosis at a treatment event during the data analysis period. We included a 

variable indicating receiving treatment for two or more substance use disorders as a measure 

of severity given the association with severe social, medical, and psychiatric impairment 

(Agrawal et al., 2007; Schwartz et al., 2010). Models were further adjusted for diagnosis of 

mental health disorder (depression anxiety, bipolar, PTSD, and sleeping disturbance), 0/1 

indicators of having one of these mental health disorder diagnoses for a treatment event 

during the data analysis period.

2.4 Statistical analysis

We first describe our sample by presenting unadjusted rates of benzodiazepine use and 

covariates (service use patterns and sociodemographic characteristics) by race/ethnicity. T-

tests were used for continuous variables and chi-square tests for categorical variables.

To measure racial/ethnic differences in receiving a diagnosis of BZD dependence in the 

clinical record subsequent to a BZD prescription, we estimated Kaplan-Meier survival 

function curves to account for racial/ethnic differences in the amount of exposure time in the 

data and the right-censoring of patients (to account for the probability that treatment for a 

SUD diagnosis could occur after September 1, 2015) (Hosmer and Lemeshow, 2008). These 

curves demonstrate differences in the cumulative hazard of receiving a BZD dependence 

diagnosis graphically. Separate curves were created for non-Latino Whites, Blacks, Latinos, 

and Asians. The proportion of the number of cases with BZD dependence was plotted over 

the number of patients prescribed a BZD in each time period at daily intervals. The hazard 

rates associated with these curves were calculated and statistically compared using Cox 

proportional hazards models after adjustment for sociodemographic characteristics and the 

existence of substance use disorder and mental health disorder diagnoses.

To assess race/ethnicity, sex, and age as predictors of only one BZD prescription and 18 or 

more prescriptions (the 95th quantile of prescriptions), we estimated logistic regression 

models and adjusted for substance use disorder and mental health disorder diagnoses. For 

the continuous number of BZD prescriptions variables, we estimated a generalized linear 

model (GLM) with quasi-likelihoods (McCullagh and Nelder, 1989), a form of nonlinear 

least squares modeling. Expected number of prescriptions E(y|x) were modeled directly as 

μ(x’β) where x are the predictors and μ is the link between the observed raw scale of 

prescriptions y and the linear predictor, x’β. The conditional variance of y is a power of 

expected number of prescriptions. Thus, E(y|x) = μ(x’β) and Var(y|x) = μ((x’β))λ, where μ is 

2Supplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi:…
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a log transformation, and λ is 2, making the distribution of the variance equivalent to a 

gamma distribution of the expected number of prescriptions. Stata 14 was used to estimate 

these models.

3. Results

Table 1 describes our sample of individuals who received a BZD prescription in the 32-

month data collection period. Whites with at least one BZD prescription were older than 

their racial/ethnic minority counterparts, Asians were less likely to be female than other 

racial/ethnic groups, and Whites had more outpatient, ER, and IP visits than other racial/

ethnic minorities. Rates were similar across racial/ethnic groups in treatment for marijuana 

and cocaine, and Whites were more likely to receive treatment for alcohol, tobacco, anxiety, 

and bipolar disorder.

A large overall percentage (45%) of individuals had only one BZD prescription. Blacks, 

Latinos and Asians were significantly more likely than Whites to have only one BZD 

prescription (53%, 55%, 58%, and 39%, respectively; Table 1). These significant differences 

persisted after adjustment for demographic, SUD and mental health disorder diagnoses 

(Table 2, panel 2). Female sex was not a significant predictor of having only one BZD 

prescription; older age groups were significantly less likely to have only one BZD 

prescription compared to 18-24 year olds (Table 2, panel 2).

Whites had a greater number of BZD prescription fills than their racial/ethnic minority 

counterparts in unadjusted and adjusted analyses (Table 2, panel 1) and were more likely to 

be in the group receiving an extreme number of prescriptions (18 or more over a three-year 

period) in unadjusted and adjusted analyses (Table 2, panel 3). Female sex was not a 

significant predictor of number of BZD prescription fills or being in the group with an 

extreme number of prescriptions. Nearly all older age groups were significantly more likely 

to have more BZD prescription fills and to be in the group with an extreme number of 

prescriptions compared to members of the 18-24 age group.

Figure 2 shows graphically that Whites and Asians with a BZD prescription had a greater 

cumulative hazard over time than their Black and Latino counterparts of subsequently 

receiving a BZD dependence diagnosis in the clinical record. In adjusted Cox proportional 

hazard models, Whites had a greater hazard than their racial/ethnic minority counterparts of 

developing BZD dependence subsequent to receiving a prescription (Table 2, panel 4). Sex 

and age were not significant predictors of developing BZD dependence. Significant 

predictors of developing BZD dependence were opioid abuse, receipt of pain medication, 

and treatment for diagnosis of anxiety, bipolar disorder, psychosis, PTSD, and a sleep 

disturbance.

4. Discussion

This is the first known study to utilize longitudinal EHR data to identify sociodemographic 

differences in BZD prescription patterns and dependence after initial BZD prescription. We 

identify variation in BZD use with a primary focus on racial/ethnic differences, and a 

secondary focus on sex and age differences, in order to assist clinicians and administrators in 
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identifying populations at higher and lower risk of BZD misuse. We found that Whites had 

more BZD prescription fills, were more likely to have extreme numbers of BZD 

prescriptions, and were more likely to subsequently receive a BZD dependence diagnosis 

than Blacks, Latinos, and Asians. Our findings of misuse of BZD (defined as an extremely 

large number of prescriptions or BZD dependence) provides further evidence that 

prescription medication abuse disproportionately impacts the White population in the United 

States (Case and Deaton, 2015). In all analyses, females were no more or less likely to 

misuse BZD, and older patients were more likely to be high users of BZD. The finding that 

patients age 55 years and older are at an increased risk of taking an extreme number of 

prescriptions is of particular concern given the association between long-term BZD use and 

the risks of falls and cognitive impairment among older patients (Olfson et al., 2015; 

Partiniti et al., 2002; Pollmann et al., 2015). This provides further evidence that BZDs 

continue to be prescribed to patients who are at high risk for benzodiazepine-related adverse 

events (Kroll et al., 2016).

Racial/ethnic minorities are more likely to only have one BZD prescription, raising concern 

that there may be a disparity in discontinuation. Prior studies have shown that race/ethnicity 

heavily influences physician perceptions, with Black patients more likely to be assessed as at 

risk for noncompliance, substance abuse, and as having inadequate social support to adhere 

to recommendations (Van Ryn and Burke, 2000). Clinician perceptions of risk of 

noncompliance may be influential in the decision of whether to prescribe BZDs, given their 

potential for misuse and the safety risks that come with prolonged use. Pletcher et al. (2008) 

concluded in their study of opioid use that it was unlikely that the greater prescription of 

opioids to White patients represented an appropriate pattern of care and that racial bias could 

not be ruled out as a possibility.

A second possible contributor to reduced BZD use among racial/ethnic minorities compared 

to Whites is a strong preference to avoid the use of BZD medications among these groups. 

While preference for BZD medications has not been well investigated, there is evidence that 

racial/ethnic minorities are less likely than Whites to prefer other psychotropic medications 

such as antidepressants (Cooper and Miranda, 2004).

Several limitations should be noted. While time was used to rule out reverse temporal 

relationships between treatment patterns and BZD dependence documented in the electronic 

health record, it is possible that the onset of BZD dependence occurred before the 

prescriptions were documented in the EHR. At minimum, these predictive models allow for 

the identification of patients within the healthcare system that are likely to benefit from 

prevention activities. Second, though we set the inclusion criteria to include only those that 

had at least three primary care visits during the time of study, it is still possible that patients 

received BZD prescriptions or diagnoses of BZD dependence at other healthcare systems in 

the area. This presents a problem in our racial/ethnic difference analysis if these missing 

medication and service use data vary by race/ethnicity, although we have no evidence or 

rationale that this is the case. Third, the identified sociodemographic differences may be 

explained by a select group of providers in the healthcare system with prescribing patterns 

that disproportionately impact certain subgroups. Assessing the role of patient 

socioeconomic status (SES) both as a control and a key explanatory variable would also be 
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important, but these data were not available. Future studies with data that include SES 

variables and that link prescriptions and prescribers should be conducted to better 

understand the role of clinicians and the sociodemographic makeup of their panels on BZD 

prescription patterns. Fourth, it is difficult to assess the appropriateness of the BZD 

prescription patterns described in this study given the lack of information in the electronic 

health record regarding severity, function, BZD dependence, and response to the medication. 

The dependent variables of mean number of BZD prescriptions and only 1 BZD 

prescriptions provide only descriptive comparisons of use across racial/ethnic groups. It is 

probable, however, that >18 prescriptions of BZD medications is likely to represent 

inappropriate use of the medication given the increased risk of dependence and impaired 

cognitive functioning with unrestricted long-term use (Baldwin et al., 2013; Dell’osso and 

Lader, 2013; Lader, 2011), and multiple provider guidelines recommend that BZD 

prescription be limited to a short duration (Ashton, 1994; Dell’Osso et al., 2015).

Despite these limitations, we provide evidence from an urban health care system 

representative of safety net health care institutions in the US that Whites are more likely to 

misuse BZDs and to have high numbers of BZD prescriptions compared to racial/ethnic 

minorities, and racial/ethnic minorities are more likely to have only one BZD prescription. 

We have described potential mechanisms for these racial/ethnic differences that call for 

future studies on the patient preferences and physician perceptions of patient misuse and 

noncompliance of BZD prescriptions.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Racial/ethnic differences in benzodiazepine (BZD) dependence and misuse 

were identified.

• Whites with a BZD prescription had a higher risk of a BZD dependence 

diagnosis.

• Minorities were more likely than whites to receive only one BZD 

prescription.
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Figure 1. 
Development of Final Analytical Sample

Note: Hazard rates of a diagnosis of BZD dependence are measured over time subsequent to 

the date of the receipt of the first BZD prescription and right censored at September 1, 2015.

Data: Electronic health records between January 1, 2013 and September 1, 2015. Sample 

excludes patients who received diagnosis of dependence before their first benzodiazepine 

prescription observed and who had less than three primary care visits at the health care 

institution. n=11,663
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Figure 2. 
Cumulative hazard rates of BZD dependence diagnosis.
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