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Abstract

BACKGROUND—Retention of patients in buprenorphine medication treatment for opioid use 

disorder (B-MOUD) reduces harms associated with opioid use disorder (OUD). We sought to 

characterize the patients receiving B-MOUD and courses of B-MOUD in a large healthcare 

system.

METHODS—We conducted a retrospective, open cohort study of patients with OUD who 

either did or did not receive B-MOUD courses within the Veterans Health Administration 

(VHA) from January 2006 through July 2019, using VHA clinical data. We compared patients 

receiving or not receiving B-MOUD, characterized B-MOUD courses (e.g., length and doses), 

and examined persistence, across patient characteristics, over time. We used analyses for normally 

or non-normally distributed continuous variables, categorical data, and persistence over time 

(Kaplan-Meier persistence curves).

RESULTS—We identified 255,726 Veterans with OUD; 40,431 (15.8%) had received 63,929 

B-MOUD courses. Compared to patients with OUD without B-MOUD, patients with B-MOUD 

were younger, more often of white race, and had more co-morbidities. The frequency of new 

B-MOUD starts and prevalent B-MOUD patients ranged from 1,550 and 1,989 in 2007 to 8,146 

and 16,505 in 2018, respectively. The median duration of B-MOUD was 157 (IQR: 37–537) days 

for all courses and 44% patients had more than one course. The average proportion days covered 

was 90% (SD: 0.15), and the average prescribed daily dose was 13.44 (SD: 6.5).

CONCLUSIONS—Within a VHA B-MOUD cohort, courses increased more than 10-fold from 

2006 to 2016 with nearly half of patients experiencing multiple courses. Patient demographics 

seem to dictate the length of courses.
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1.1 INTRODUCTION

In 2021 over 80,000 persons died of opioid-related events in the US, a 15% increase 

since 2020 and a 62% increase since 2019 (Centers for Disease Control and Prevention, 

2022; Centers for Disease Control and Prevention National Center for Health Statistics, 

2022). Both the incidence of opioid use disorder (OUD) and the risks of use contribute 

to mortality (Blanco and Volkow, 2019; Keyes et al., 2022; Substance Abuse and Mental 

Health Services Administration, 2020; Volkow, N. et al., 2017; Volkow, 2020; Volkow and 
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Collins, 2017; Volkow, N.D. et al., 2017). Medications for opioid use disorder (MOUD)—

including formulations of buprenorphine, naltrexone, and methadone—are the standard of 

care and are associated with reduced illicit opioid use, mortality, criminal activity, healthcare 

costs, and high-risk behaviors (Clausen et al., 2008; Gowing et al., 2011; Mattick et al., 

2014; Thomas et al., 2014; Tkacz et al., 2014; Volkow and Collins, 2017; Volkow et al., 

2014). In addition, MOUD improves patients’ quality of life (Giacomuzzi et al., 2005; 

Giacomuzzi et al., 2003; Ponizovsky and Grinshpoon, 2007; Ponizovsky et al., 2010). 

Outcomes improve with longer treatment duration; conversely, relapse to illicit use and 

mortality rise when MOUD ceases (Bentzley et al., 2015a; Bentzley et al., 2015b; Clausen 

et al., 2008; Degenhardt et al., 2009; Dunn et al., 2011; Gordon et al., 2015; Kakko et al., 

2003; Lo-Ciganic et al., 2016). Thus, retention in treatment is an important clinical goal.

The US Department of Veterans Affairs’ Veterans Health Administration (VHA) is the 

largest direct provider of addiction care in the US (Hagedorn et al., 2018; Wyse et al., 2018). 

With the rise in opioid use disorder (OUD) among Veterans in the last two decades, the 

VHA has taken steps to improve access to MOUD, and VHA mandates that clinicians offer 

MOUD to all Veterans with OUD (Wyse et al., 2018). In 2022, more than 40% of patients 

seen in the VHA with OUD receive an MOUD formulation at any given time, compared 

to less than a third outside the VHA (Becker et al., 2020; Gordon et al., 2011; Gordon et 

al., 2007; Mauro et al., 2022; Oliva et al., 2012; Oliva et al., 2013; Radmall et al., 2022; 

Substance Abuse and Mental Health Services Administration, 2021).

Within the VHA, expansion of MOUD care has been primarily driven by increased access 

to buprenorphine (B-MOUD), similar to trends outside the VHA (Chen et al., 2022; Oliva 

et al., 2013; Stein et al., 2018). In the VHA, buprenorphine was a non-formulary medication

—providers had to get an authorization to prescribe—until 2005. Buprenorphine then gained 

formulary status, making it available as a pharmacy benefit, without prior approval (Gordon 

et al., 2007). Since then, B-MOUD access has increased over time. In a 12-month period 

between 2016 and 2017, approximately 14,500 Veterans were treated with B-MOUD by 

1,150 VHA prescribers (Wyse et al., 2018). As access to B-MOUD improved, clinical 

priorities shifted to retention of patients in care. Among a small sample of 3,151 Veterans 

initiated on B-MOUD in the VHA from October 2012 to March 31, 2013, Manhapra et. al. 

found the mean duration of treatment was 1.68 years; 61.6% were in treatment for more than 

one year and 31.8% for more than three years, figures comparable to non-VHA populations 

(Manhapra et al., 2018; Manhapra et al., 2017).

Despite this literature, there is minimal information about the historical characteristics of 

B-MOUD courses (or B-MOUD treatment episodes) within the VHA over time. Because 

the VHA is an integrated system serving as both insurer and provider, evidence derived 

from VHA may provide a more straightforward profile of patient-level and provider-level 

influences in the absence of payor restrictions commonly evident in traditional private 

insurance settings. VHA also provides comprehensive, generally well-resourced and team-

based care, all factors that enhance access and retention in care in non-VHA environments 

(Bentzley et al., 2015a; Bentzley et al., 2015b; Hui et al., 2017; Oliva et al., 2011; Weinstein 

et al., 2017a; Weinstein et al., 2018; Weinstein et al., 2017b). Thus, the VHA may mitigate 

considerations regarding not only access to, but retention in care (e.g., insurance, geography) 
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and highlight importance of patient-level and provider factors. Considering that the duration 

of OUD treatment correlates with clinical outcomes, we sought to examine B-MOUD 

medication retention within VHA, with careful consideration of potentially influential 

patient characteristics. Secondarily, we sought to describe characteristics of patients with 

OUD who received B-MOUD to those who did not receive B-OUD, and to profile their 

courses of care (e.g., number of courses per patient, typical prescription length, common 

doses).

1.2 MATERIALS and METHODS

1.2.1. General Study Design and Timeframe

We report a National Institute on Drug Abuse (NIDA) Clinical Trials Network Study—

NIDA CTN-0087—a retrospective, open cohort study of Veteran patients with OUD who 

either did, or did not, obtain a B-MOUD course within the VHA from January 1, 2006, 

through July 30, 2019 (the designated study period). The units of observations were either 

(a) patients with OUD or (b) B-MOUD courses, depending on the specific analysis. Patients 

qualified for analysis by either having a documented OUD diagnosis (OUD patient cohort) 

or documentation of B-MOUD dispensation (B-MOUD patient cohort) in the electronic 

medical record. B-MOUD courses were followed until the end of the treatment episode 

(defined as the last day of the prescribed B-MOUD), until the end of the study period, or 

patient death. We disseminate the results of this study consistent with the STROBE reporting 

guidelines for observational studies in epidemiology (von Elm et al., 2007). The University 

of Utah and the VA Salt Lake City Institutional Review Board approved this study.

1.2.2. Data Source

Data were obtained from the VHA’s Corporate Data Warehouse (CDW) within the VA’s 

Veterans Informatics and Computing Infrastructure (VINCI) framework. In brief, the CDW 

contains all clinical, laboratory, pharmacy, and other administrative data for care provided 

by VHA. The CDW data domains for this study included patient (e.g., demographics) 

characteristics, inpatient and outpatient encounters, and inpatient and outpatient pharmacy 

dispensing. We only used data on VHA services, as non-VHA care was not consistently 

recorded in the CDW over the study period. We also used the Compensation and Pension 

Records Interchange (CAPRI) system, which provides national “read-only” access to 

Veteran electronic health records and medical notes available in CDW for data quality 

review and to inform algorithm development and confirm correct classification of clinical 

concepts.

1.2.3. Study Population and Inclusion and Exclusion Criteria

Among patients in CDW, we defined a B-MOUD patient cohort of Veterans with OUD 

and who had a documented dispensation of buprenorphine formulations for OUD from 

VHA pharmacies, or the consolidated mail order pharmacy. Veterans were identified as 

having an OUD if they had an inpatient or outpatient International Classification of 

Disease 9th or 10th revision (ICD-9 or ICD-10) coded diagnosis of opioid abuse or opioid 

dependence. Buprenorphine formulations indicated for B-MOUD by the US Food and Drug 

Administration were used to define the B-MOUD patient cohort; patients who received 
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courses of buprenorphine formulations indicated for pain were excluded from the B-MOUD 

cohort. Sublingual proprietary and generic buprenorphine or buprenorphine/naloxone tablets 

and films were formulary medications and readily available during the study period. The 

year 2006 was chosen as the first full year of the study period; for that complete year, 

buprenorphine formulations were formulary medications in the VHA. Extended-release 

buprenorphine or implantable buprenorphine products were non-formulary during the study 

period. VHA RxNorm was used to identify a list of brands and generic products containing 

buprenorphine with indications for OUD (Cimino and Zhu, 2006).

We also defined an OUD patient cohort of those with a documented diagnosis of OUD, 

but who did not receive B-MOUD within the study period. Patients with OUD who 

received buprenorphine prescriptions indicated for pain (formulations not approved for OUD 

treatment) were included in this OUD patient cohort. Patients were excluded if they were not 

Veterans or had inconsistent or invalid patient identifiers. Within this OUD patient cohort, 

we defined a cohort who received methadone treatment. These patients were identified by 

receiving at least four VHA opioid treatment program visits in any calendar year, consistent 

with how methadone treatment for OUD has been defined in previous studies (Wyse et 

al., 2021). If a patient received courses of buprenorphine and also methadone, they were 

included in the B-MOUD cohort.

Patient integrated control number (ICN) is the national Veteran identifier that should have a 

one-to-one relationship with each patient social security number. In both mutually exclusive 

cohorts, patients were removed when multiple social security numbers were mapped to one 

patient ICN or multiple patient ICNs mapped to one social security number. The baseline 

periods were defined in each cohort, as the year prior to either (a) the day of OUD diagnosis 

or (b) the day of B-MOUD initiation (index dates); baseline periods were used to describe 

patient characteristics (e.g., age, demographics, co-morbidities).

1.2.4. Measures

Within the CDW, patient demographic characteristics such as age, gender, race, and ethnicity 

were obtained in the baseline period. Race was obtained from the CDW’s Patient Race 

table, which uses self-reported race when available. The most frequent race was chosen 

when patients listed more than one race category; a race was selected randomly when 

patients listed more than one race at an equal frequency. We applied the Healthcare Cost and 

Utilization Project (HCUP) Clinical Classifications System Revised (CCSR) and an in-house 

developed crosswalk with ICD-9/ICD-10 codes, to outpatient and inpatient discharge data to 

classify physical health, mental health, and SUD comorbidities (see Supplementary Material 

1 for codes).

1.2.5. Outcomes

The primary study outcome was buprenorphine medication persistence among the B-MOUD 

courses. The CDW had data regarding prescription metrics including formulation, dose, and 

the days of medication supplied. We defined a B-MOUD course that began with the first 

observed buprenorphine dispensing event or the first dispensing event after a 30-day gap 

in treatment. A B-MOUD course end date was defined as the last day of the dispensing 
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event before a 30-day gap in BUP dispensing events. A gap of 30 days was chosen as a 

conservative criterion to indicate a period without B-MOUD, where the Veteran or provider 

intentionally ended the B-MOUD course; this approach is typical for a course of medication 

treatment calculated in in the general pharmacoepidemiologic literature (Stein et al., 2022).

If the patient had B-MOUD and refills of this medication, we examined the length of the 

prescription (e.g., 7, 14, 28, 30 days) and examined the date of the next dispensation of 

B-MOUD. If the patient had dispensation of less than 30 days from the last date that would 

have been covered from the prescription to the date of the dispensation, then the patient was 

deemed to have continued their treatment course. For example, if the patient received an 

initial dispensation on January 1, 2010, for 30 days, then received a second dispensation at 

45 days after January 1, 2010, for 30 days, this was considered a continuous episode of care 

or “course”. If the patient did not receive the second dispensation 61 days after January 1 

(i.e., 30 days after January 30, 2010), then there was a gap of treatment of at least 30 days, 

and this treatment episode was considered discontinued.

Medication persistence refers to continuing treatment for a prescribed duration and course 

duration (Cramer et al., 2008). Our primary measures of adherence are the proportion 

of days covered (PDC) and the Medication Possession Ratio (MPR) (Hess et al., 2006; 

Peterson et al., 2007). The PDC reflects the proportion of available days that the patient 

has B-MOUD (with a maximum of 100%), while MPR may in some ways indicate how 

medication is used. Notably, the MPR will be greater than 100% if the medication is 

consistently refilled early.

We also evaluated the number of courses of B-MOUD received per patient. Additionally, 

during the courses of B-MOUD, we examined the characteristics of the course (e.g., mean, 

mode, median, range) of (a) the length (days) of the prescriptions and (b) the average daily 

doses (in mg). Dispensing events aggregated multiple doses dispensed on the same day 

into a single dose and days-supply. For example, if the patient received an 8mg and 4mg 

buprenorphine product on the same day with the same days-supply, and instructions were 

to take one per day, then the daily dose was recorded as 12mg per day. The algorithms 

also accounted for situations where multiple doses of one product strength occurred alone 

or in combination with different unit strengths. For example, the algorithms accounted for 

specifications for the patient to take two 8mg and one 4mg buprenorphine dose per day 

or other complex dosing schedules that included initiation and titration. We calculated an 

average prescribed dose as the average of prescribed daily dose for each dispensing event 

during a course (total mg dispensed during course/sum of days supplied during a course). 

The average prescribed dose generally represents the dose the prescriber intended. We also 

calculated an average observed dose or the average daily dose when gaps in dispensing 

events are included in the denominator (total mg dispensed during course/days during 

course).

1.2.6. Data Quality

Effort was made to identify records in pharmacy dispensing data that indicated a B-MOUD 

was received by the patient. Dispensing records in pharmacy data occur for many reasons 

and in some VHA facilities, a record is prepopulated for the next available dispense date. 
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Pharmacy database workflows were established to remove records that did not appear to 

represent treatment received by the patient but rather reflected return to stock, dispense date 

but no fill or release date. Duplicates, where the same product and strength were released on 

the same day were removed. Partial fills with duplicate dates were combined. Daily doses of 

<1mg and >40mg were flagged and updated from the medication schedule and days-supply.

1.2.7. Analyses

We described population characteristics and B-MOUD courses of care in Veteran patients 

with an OUD diagnosis using means and 95% Confidence Intervals (CI) for normally 

distributed continuous variables, median and interquartile range (IQR) for non-normally 

distributed continuous variables, and proportions and 95% CI based on binomial probability 

for categorical data. Persistence with B-MOUD was described using the Kaplan-Meier 

method to estimate days to discontinuation during the study period and the first year of a 

B-MOUD course. B-MOUD courses were right-censored if the patient died or remained 

persistent on buprenorphine at the end of the follow-up period. We examined and compared 

courses of those who persisted on B-MOUD at the end of the study period against those 

who discontinued all courses prior to the end of the study period. The Kaplan-Meier method 

provided visual comparisons of days to B-MOUD discontinuation by age group, and race.

1.3. RESULTS

Within the period of January 1, 2006 through July 30, 2019, 255,726 Veterans had an 

OUD diagnosis, and 40,431 (15.8%) received B-MOUD over 63,929 courses (B-MOUD 

patient Cohort), while 215,295 did not (“OUD patient cohort”). When comparing Veterans 

receiving any B-MOUD to the OUD patient cohort, similarities and differences were noted 

(TABLE 1). Large majorities of both cohorts were male. The average age of Veterans in 

the B-MOUD and OUD patient cohorts were 43.6 years versus 52.8 years, respectively. 

Those receiving B-MOUD were more likely to be White (79.9%) and less likely to be Black 

(13.7%) compared to receipt of methadone (47.4% White, 44.9% Black); 68.6% of whites 

and 23.0% of Blacks did not receive either buprenorphine or methadone during the analytic 

period.” At baseline, 72.3% of the B-MOUD cohort and 75.7% of the OUD cohort had a 

mental health condition, which increased to 95.1% for the B-MOUD cohort and 89.8% for 

OUD cohort when ascertained during the study period.

TABLE 2 characterizes buprenorphine courses by course duration, PDC and MPR, average 

prescribed daily dose, and average observed daily dose. Three groups are presented: all 

B-MOUD courses observed in the study, courses active at the end of the study period, and 

courses that met criteria for B-MOUD discontinuation before the end of the study period. 

The median durations of B-MOUD courses, after censoring patients who died, were: 157 

(IQR: 37–537) days for all courses; 618 (IQR: 202–1,495) days for the 15,132 courses that 

were active at the end of the study period; and 105 (IQR: 27–328) days for the 48,797 

courses that were discontinued. For patients (n=26,781) who had only one B-MOUD course, 

the median durations of B-MOUD courses, after censoring patients who died, were: 213 

(IQR: 45–796) days for all courses; 741 (IQR: 252–1750) days for the 9,623 courses 

that were active at the end of the study period; and 100 (IQR: 24–354) days for the 
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17,158 courses that were discontinued. Measures of adherence (PDC and MPR) indicated 

patients did not experience many delays in fills or gaps <30 days during their buprenorphine 

treatment courses. Patients with an active B-MOUD course at the end of the study period 

had higher daily doses (median 15.54, IQR: 10–19.21) compared to discontinued courses 

(median 12.77, IQR: 8–16).

FIGURE 1 displays the annual trends for the three B-MOUD groups over time: new 

B-MOUD courses, any B-MOUD course during the calendar year, and the number of 

B-MOUD courses started in the calendar year that are active at the end of the study period. 

New B-MOUD courses increased annually and ranged from 1,461 in 2006 to 8,146 in 

2018, the last full calendar year of the study. The number of B-MOUD courses during 

each calendar year ranged from 1,461 in 2006 to 16,505 in 2018. Ninety-nine patients who 

initiated their B-MOUD course in 2006 remained persistent until the end of the study period. 

The number of Veterans who remained persistent on B-MOUD at the end of the study period 

increased from 157 in 2008 to 15,132 the end of the study period.

Persistence curves for B-OUD are shown for the entire study period (FIGURE 2a-c) and 

restricted to the first year of follow-up after initiating a B-MOUD course (FIGURE 2d-f). 

Notably, Figure 2b shows that half of all buprenorphine courses were discontinued by 180 

days. The persistency curves by age (FIGURES 2c & 2d) show that the youngest age group 

(18–29) discontinued B-MOUD sooner than the others, with less than 40% persisting by the 

end of the first year. Those 60 and older had the highest persistence, with 50% remaining on 

their buprenorphine course at the end of the first year. The other age groups (30–39, 40–49, 

50–59) displayed similar persistence at the end of the first year.

The number of B-MOUD courses per Veteran ranged from 1 to 14 (Supplemental Material 

2); 66% patients had one B-MOUD course, 20% had two courses, 8% had three courses, and 

6% had four or more courses. Within the B-MOUD course, there were 2,048 unique daily 

doses (mean 15.6, SD 7.3, range 1 to 64 mg) (Supplemental Material 3). The most common 

dose (mode) was 16mg, followed by 24mg, 8mg, 12mg, 20mg, 4mg, and 32mg daily doses. 

There were 94 distinct days of prescribed doses of buprenorphine in the B-MOUD patient 

cohort. The mode days’ supply was 28 days (mean 18.6%, 10.8 SD), with the minimum 

days dispensed one day and the maximum 90 days. The next most frequent dispensed 

intervals were 8, 30,14, 2, and 21 days. (Supplemental Material 4)

1.4 DISCUSSION

We examined the history of B-MOUD in the VHA by examining the characteristics of 

B-MOUD courses and the patients who received them. We found that from 2006 to 2019—

a time when B-MOUD was on formulary—over 40,000 Veterans (representing >15% of 

unique Veterans with OUD) experienced over 63,000 courses of B-MOUD. A vast majority 

of patients had only one course of B-MOUD. Course duration increased over time, and 

courses were characterized by relatively high doses of buprenorphine daily doses (mode 

16mg, mean 15.6mg) with common prescription fills of 28 days. Compared to those who 

had OUD without receiving B-MOUD, patients with a B-MOUD treatment episode were 

younger and more likely to not be of a minority race or ethnicity.
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The number of new B-MOUD courses and the length of B-MOUD courses increased 

over time. Over this period, the VHA exerted itself to increase access to B-MOUD in 

both specialty SUD environments and also non-SUD clinical environments (Becker et al., 

2020; Wyse et al., 2018). In 2005, the buprenorphine formulations for B-MOUD became 

available for all Veterans, where indicated, without prior approval. Later, Criteria for 

Use documents of VHA’s Pharmacy Benefits Management Service were established, then 

iteratively liberalized as more supporting evidence became available, allowing for increased 

prescribing (e.g., allowing refills, encouraging B-MOUD in non-specialty environments, 

mandating continuation in residential addiction settings). By 2022, the VHA had eliminated 

the Criteria for Use documents entirely, and B-MOUD had become a standard of care 

treatment without restrictions. The 2008 Department of Veterans Affairs/Department of 

Defense Clinical Practice Guidelines for SUD and two subsequent iterations recommended 

B-MOUD as first-line therapy (Perry et al., 2022; United States Department of Veterans 

Affairs and Department of Defense, 2015).

A plethora of studies have examined patient-, provider-, and system-level barriers to the 

provision of B-MOUD within the VHA (Gordon et al., 2020; Gordon et al., 2011; Gordon 

et al., 2022; Gordon et al., 2008; Hawkins et al., 2021; Manhapra et al., 2017; Manhapra et 

al., 2016; Manhapra et al., 2020; Oliva et al., 2012; Wyse et al., 2018). During our study 

timeline, the VHA provided resources to improve access to quality B-MOUD care. For 

example, by 2008, the VHA created the Buprenorphine in the VA (later renamed to the 

Medication Addiction Treatment in the VA Initiative). With this Initiative’s monthly national 

webinars, ad-hoc consultations, and education resources, it sought to disseminate knowledge 

and skills to provide B-MOUD. Recognizing that nearly all B-MOUD was provided in SUD 

specialty settings, in 2018, the VHA created the Stepped Care for Opioid Use Disorder Train 

the Trainer (SCOUTT) Initiative with a mission to improve access to B-MOUD in primary 

care, general mental health, and pain clinic settings (Gordon et al., 2020; Hawkins et al., 

2021). As of 2022, at any given time, in the VHA, over 40% of patients with OUD are on 

either methadone, buprenorphine, or naltrexone for MOUD (Wyse et al., 2022). These data 

confirm that even with a rise of the number of Veterans with OUD over time, B-MOUD 

access and retention accelerated (Oliva et al., 2013).

“Patients in the VHA who initiated B-MOUD differed from those who did not. Racial 

and ethnic disparities are known to exist to access MOUD and even the type of MOUD 

patients receive both in VHA and non-VHA environments (Goedel et al., 2020; Manhapra 

et al., 2020). Our retention results also were consistent with the literature; minority patients 

tend to have shorter MOUD (and B-MOUD) treatment courses than non-minority patients 

(Manhapra et al., 2018). While our current results are unable to specifically determine the 

reasons for the inequity we identified in access to B-MOUD, the opioid prescribing literature 

provides some putative reasons for the disparity (Burgess et al., 2016; Burgess et al., 2013; 

Burgess et al., 2014). The reasons for the inequity may be multifactorial and could include 

how OUD itself originated (more often in pain care, for Whites), tacit bias among clinicians, 

patient preference, or variations in treatment-seeking among White and Black patients. 

These factors merit future primary data collection and analytic efforts. In addition, research 

is needed to compare how patient factors like race and ethnicity may influence retention, 

daily doses, and settings of care.”
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Looking at the characteristics of B-MOUD treatment courses, we found typical doses of 

single or combination of buprenorphine tablet strengths. The VHA has almost exclusively 

used brand name or generic tablets in buprenorphine doses of 8mg or 2mg. Thus, it is 

not surprising that the modal dose was 16mg/d. The next most common dose, 24mg/d, 

was the maximum recommended dose in the package insert for buprenorphine products 

from Food and Drug Administration and many of the VHA’s Criteria for Use documents. 

Prior work has found that up to 32mg/d have been prescribed in the VHA (Fareed et al., 

2012). Further evaluation should examine whether typical daily doses of B-MOUD in the 

VHA changed over time. These studies should assess whether rising doses of B-MOUD 

contributed to B-MOUD retention, given rising concern that low B-MOUD daily doses may 

not sufficiently treat patients exposed to opioids of increasingly high potency. Higher pill 

counts per prescription may encourage diversion. However, our persistence results hint at 

a high degree of adherence to B-MOUD prescriptions. New formulations of buprenorphine 

(e.g., extended-release buprenorphine) are being studied and increasingly used in the VHA, 

and these could further alleviate diversion concerns (Petrakis et al., 2022).

There are limitations of these findings. We did not assess the environment, setting, or 

other context of B-MOUD courses, as we opted to concentrate on patient and B-MOUD 

course characteristics at the outset. For example, it is well known that access to B-MOUD 

varies greatly by VHA facility (Gordon et al., 2011; Manhapra et al., 2017; Oliva et 

al., 2012; Wyse et al., 2018). As our study period ended in 2019, we did not assess 

the impact of COVID on access and retention of B-MOUD within the VHA. We chose 

not to examine data regarding B-MOUD offered in implantable buprenorphine or extended-

release formulations, as implantable buprenorphine was not available in the VHA and 

extended-release buprenorphine medication only recently (2022) became a VHA formulary 

medication. Our administrative data cannot assess the reasons for B-MOUD discontinuation 

and specifically whether discontinuation reflected primarily patient, provider, or system 

factors. Subsequent investigations should examine reasons for discontinuation in the VHA as 

typical barriers to retention (e.g., loss of insurance, costs of treatment, geography) may be 

mitigated in the VHA system of care.

Despite these limitations, our results provide a snapshot of the history of B-MOUD in the 

VHA. We examined select characteristics of not only who initiates B-MOUD care, but 

characteristics of B-MOUD treatment courses. This work highlights some of the major 

policy and prescription frequency changes of B-MOUD in the VHA over time and its 

potential effect on B-MOUD utilization by veterans with OUD. In this large system of 

care, we found that patients are increasingly accessing this care, and are increasingly being 

retained for longer courses of care, over time. Patients tend to be adherent to their treatment 

courses. The results do suggest an equity shortfall in regard to who receives this care, most 

notably in regard to lower receipt among Blacks in comparison to Whites. Acknowledging 

the need to uncover and remediate this matter in particular, rising B-MOUD access and 

length of treatment in the VHA may be instructive to other health systems as the US 

continues to confront the increasing harms of OUD.
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HIGHLIGHTS

• We describe courses of patients who received buprenorphine for opioid use 

disorder

• Over 15% of Veterans with opioid use disorder received 63,929 

buprenorphine courses

• Veterans who had buprenorphine courses were different than those who did 

not

• Buprenorphine courses were characterized
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FIGURE 1. ANNUAL TRENDS IN BUPRENORPHINE USE FOR NEW BUP COURSES, 
VETERANS ON BUPRENORPHINE, AND BUPRENORPHINE COURSES ACTIVE AT THE 
END OF 2018
BUP = Buprenorphine. BUP Patients indicate count of unique Veterans receiving 

buprenorphine.
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FIGURE 2. BUPRENORPHINE PERSISTENCE CURVES DURING FULL STUDY PERIOD 
AND RESTRICTED TO THE FIRST YEAR
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TABLE 1:

Demographics of the BUP, Methadone, and OUD Cohorts

B-MOUD Patient Cohort 
(n=40,431)

M-MOUD Patient Cohort 
(OUD without receipt of 

B-OUD) (n=10,281)

OUD Patient Cohort (OUD 
without receipt of B-OUD or M-

OUD) (n=205,014)

n % (95% CI) n % (95% CI) n % (95% CI)

Age
Mean, std and 
(95% CI)

43.6 
(13.5) 43.5–43.8

52.5 
(9.9) 52.3–52.7 52.8 (13.1) 52.8–52.9

18–29 9031 22.3 (21.922.7) 514 5.0 (4.6–5.4) 14859 7.3 (7.1–7.4)

30–39 8828 21.8 (21.422.2) 650 6.3 (5.9–6.8) 22981 11.2 (11.1–11.3)

40–49 7162 17.7 (17.318.1) 1806
17.6 (16.8–

18.3) 33315 16.3 (16.1–16.4)

50–59 10470 25.9 (25.526.3) 5522
53.7 (52.7–

54.7) 71325 34.8 (34.6–35.0)

60+ 4939 12.2 (11.912.5) 1789
17.4 (16.7–

18.1) 62529 30.5 (30.3–30.7)

Unknown 1 0 (0.0–0.0) 0 0 (0.0–0.0) 5 0 (0.0–0.0)

Gender Male 37503 92.8 (92.5–93.0) 9953
96.8 (96.4–

97.1) 191586 93.5 (93.3–3.6)

Race White 32293 79.9 (79.5–80.3) 4868
47.4 (46.4–

48.3) 140629 68.6 (68.4–68.8)

Black 5523 13.7 (13.3–14.0) 4618
44.9 (44.0–

45.9) 47118 23.0 (22.8–23.2)

Other 2615 6.5 (6.2–6.7) 795 7.7 (7.2–8.3) 17267 8.4 (8.3–8.5)

Ethnicity
Not Hispanic/ 
Latino 37047 91.6 (91.491.9) 9261

90.1 (89.5 
90.6) 186344 90.9 (90.891.0)

Hispanic/Latino 2281 5.6 (5.4–5.9) 740 7.2 (6.7–7.7) 10982 5.4 (5.3–5.5)

Unknown 1103 2.7 (2.6–2.9) 280 2.7 (2.4–3.1) 7688 3.8 (3.7–3.8)

MENTAL HEALTH CONDITIONS

Any Mental Health Condition 29241 72.3 (71.972.8) 5808
56.5 (55.5–

57.4) 157133 76.7 (76.5–76.8)

Depressive disorders 18772 46.4 (45.946.9) 3514
34.2 (33.3–

35.1) 107122 52.3 (52.0–52.5)

Trauma- and stressor-related disorders 15035 37.2 (36.737.7) 2601
25.3 (24.5–

26.1) 79546 38.8 (38.6–39.0)

Anxiety and fear-related disorders 11775 29.1 (28.729.6) 1536
14.9 (14.3–

15.6) 58529 28.6 (28.4–28.7)

Suicidal ideation/attempt/intentional 
self-harm 4411 10.9 (10.611.2) 519 5.1 (4.6–5.5) 30077 14.7 (14.5–14.8)

Bipolar and related disorders 3775 9.3 (9.1–9.6) 597 5.8 (5.4–6.3) 24171 11.8 (11.7–11.9)

Other specified and unspecified mood 
disorders 2943 7.3 (7.0–7.5) 373 3.6 (3.3–4.0) 19826 9.7 (9.5–9.8)

Personality disorders 2521 6.2 (6.0–6.5) 549 5.3 (4.9–5.8) 18616 9.1 (9.0–9.2)

Schizophrenia spectrum and other 
psychotic disorders 2488 6.2 (5.9–6.4) 856 8.3 (7.8–8.9) 25196 12.3 (12.1–12.4)

Disruptive, impulse-control and 
conduct disorders 990 2.5 (2.3–2.6) 245 2.4 (2.1–2.7) 7471 3.6 (3.6–3.7)

Somatic symptom disorders 862 2.1 (2.0–2.3) 186 1.8 (1.6–2.1) 5533 2.7 (2.6–2.8)
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B-MOUD Patient Cohort 
(n=40,431)

M-MOUD Patient Cohort 
(OUD without receipt of 

B-OUD) (n=10,281)

OUD Patient Cohort (OUD 
without receipt of B-OUD or M-

OUD) (n=205,014)

n % (95% CI) n % (95% CI) n % (95% CI)

Obsessive-compulsive and related 
disorders 386 1.0 (0.9–1.1) 55 0.5 (0.1–1.1) 2326 1.1 (1.1–1.2)

Miscellaneous mental and behavioral 
disorders/conditions 3194 7.9 (7.6–8.2) 878 8.5 (8.0–9.1) 23308 11.4 (11.2–11.5)

SUBSTANCE USE CONDITIONS

Tobacco-related disorders 14933 36.9 (36.537.4) 3943
38.4 (37.4–

39.3) 84363 41.2 (40.9–41.4)

Alcohol-related disorders 11670 28.9 (28.429.3) 3010
29.3 (28.4–

30.2) 83854 40.9 (40.7–41.1)

Stimulant-related disorders 7737 19.1 (18.819.5) 2964
28.8 (28.0–

29.7) 52362 25.5 (25.4–25.7)

Inhalant-related disorders 7183 17.8 (17.418.1) 1738
16.9 (16.2–

17.6) 31662 15.4 (15.3–15.6)

Amphetamine-related disorders 3578 8.9 (8.6–9.1) 532 5.2 (4.8–5.6) 11271 5.5 (5.4–5.6)

Cannabis-related disorders 5443 13.5 (13.113.8) 994 9.7 (9.1–10.3) 40750 19.9 (19.7–20.1)

Sedative-related disorders 2830 7.0 (6.8–7.3) 628 6.1 (5.7–6.6) 14388 7.0 (6.9–7.1)

Hallucinogen-related disorders 430 1.1 (1.0–1.2) 85 0.8 (0.6–1.0) 2720 1.3 (1.3–1.4)

Other specified substance-related 
disorders 14924 36.9 (36.437.4) 4063

39.5 (38.6–
40.5) 67138 32.8 (32.5–33.0)

Mental and substance use disorders in 
remission 7726 19.1 (18.719.5) 2490

24.2 (23.4–
25.1) 59375 29.0 (28.8–29.2)
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TABLE 2:

Buprenorphine course descriptions

All Buprenorphine Courses Course Active 7/31/2019 Discontinued Courses

Frequency % Frequency % (row) Frequency % (row)

Number of Courses 63929 100 15132 24 48797 76

Number of patients 40431 15132 30817

Number of Deaths (by the 
end of study) 5572 55 5517*

Total Follow up time (to the last VA visit or death)

Mean (std) Median (IQR) Mean (std) Median (IQR) Mean (std) Median (IQR)

Drug Course Duration 
(days) 461 (729) 158 (38–538) 1009 (1055) 619 (203–1496) 291 (478) 106 (28–329)

Drug Course Duration 
(days)** 460 (729) 157 (37–537) 1008 (1055) 618 (202–1495) 290 (478) 105 (27–328)

Proportion of Days Covered 
(PDC) 0.90 (0.15) 0.96 (0.88–1) 0.93 (0.11) 0.97 (0.91–0.99) 0.89 (0.16) 0.96 (0.86–1)

Medication Possession Ratio 
(MPR) 0.96 (0.21) 1 (0.92–1.01) 0.98 (0.14) 1 (0.96–1.02) 0.95 (0.22) 1 (0.90–1.01)

Average Prescribed Dose 
(mg per day) 13.44 (6.50) 13.66 (8–16.51) 14.88 (6.42) 15.54 (10–19.21) 13.00 (6.46) 12.77 (8–16)

Average Observed Dose (mg 
per day) 12.93 (7.07) 12.35 (7.81–16.58) 14.61 (6.80) 14.93 (9.32–19.02) 12.41 (7.08) 11.79 (7.33–16)

PDC=Proportion of days covered; MPR=medication possession ratio; mg=milligrams.

*
Among them, 627 patients died before the drug course end.

**
censored for patients who died during the drug course
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