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Abstract

Objective: Clinical interventions targeting co-occurring psychiatric disorders may represent 

a tangible target for improving retention in buprenorphine treatment for opioid use disorder. 

The aims of this study are to characterize receipt of antidepressants among patients receiving 

buprenorphine treatment and to examine the association between receiving antidepressants and 

retention in treatment.

Methods: A retrospective cohort design was used. Using data from a large national commercially 

insured population, the cohort was selected as adults aged 18 to 64 years who initiated 

buprenorphine treatment in outpatient settings between January 1, 2016, and June 30, 2017. 

Receiving antidepressants was identified as prescription fills in the period between 6 months prior 

to buprenorphine initiation and during buprenorphine treatment. Buprenorphine discontinuation 

was defined as no buprenorphine prescription supply for at least 60 days following the end of the 

last buprenorphine prescription.

Results: The cohort consisted of 11,619 individuals who initiated buprenorphine treatment and 

met our inclusion criteria. The cohort had a mean age of 36.3 years, 63% were male, and 

55.7% received at least 1 antidepressant prescription at any time between 6 months prior to 

buprenorphine initiation and during treatment. Compared with those receiving no antidepressants 

at all, individuals starting antidepressants during buprenorphine treatment had an adjusted 

hazard ratio (HR) for treatment discontinuation of 0.72 (95% CI = 0.67–0.77), while receiving 

antidepressants only prior to buprenorphine initiation was associated with an increased risk of 

treatment discontinuation (HR = 1.40, 95% CI = 1.28–1.53).
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Conclusions: Findings suggest that receiving antidepressants during buprenorphine treatment is 

associated with improved retention. This highlights the critical importance of screening for and 

treating mental disorders concomitantly with treatment of opioid use disorder.

Driven by increases in overdoses involving synthetic opioids such as illicitly manufactured 

fentanyl, the opioid overdose epidemic in the US continues to worsen. Provisional data show 

more than 93,000 overdose deaths in the 12 months ending December 2020, a 29% increase 

from the 12 months ending December 2019.1 Similarly, syndromic surveillance data from 

emergency departments (EDs) in 29 states revealed that non-fatal opioid overdoses increased 

9.7% between 2018 and 2019.2

Expanding access to medications for opioid use disorder (MOUD) treatment with 

buprenorphine in outpatient settings is a cornerstone of the US response to the opioid 

crisis.3,4 However, despite its well-documented effectiveness,5–8 buprenorphine treatment 

remains underutilized due to a number of patient and provider barriers.9–12 Further, 

the majority of patients prescribed buprenorphine are not retained in treatment for the 

recommended duration of minimum 6 months, with 50%–80% of patients discontinuing 

buprenorphine treatment within several weeks or a few months.13–16 Such discontinuation 

increases the risk of ED visits and opioid overdose, among other health and social problems 

associated with resumption of substance use.17–20

Several factors likely contribute to shorter patient retention in buprenorphine treatment, 

including stigma, attitudes of patients and providers about the role of MOUD, insurance-

related barriers, and lack of provider training.21–23 More importantly, co-occurring 

substance use disorders (SUDs) and mental disorders such as depression have been 

identified as important clinical factors that undermine long-term retention in buprenorphine 

treatment and are linked to worse treatment outcomes.23–28 Clinical interventions targeting 

co-occurring psychiatric disorders may therefore represent a tangible strategy for improving 

retention in buprenorphine treatment.

Prior research has demonstrated the benefits of antidepressant treatment among patients 

receiving MOUD with co-occurring depression; however, much of this research focused 

on patients receiving methadone from opioid treatment programs and preceded the current 

epidemics of OUD and overdose.27,29 Few studies have used recent and large population 

level data to examine the prevalence of antidepressant receipt among patients receiving 

buprenorphine for OUD treatment and its impact on treatment retention.

To address this critical issue, we analyzed a large national commercial insurance claims 

database to examine and characterize antidepressant receipt among patients receiving 

buprenorphine for OUD treatment. In addition, we examined the association between 

antidepressant receipt and discontinuation from buprenorphine treatment while controlling 

for demographic characteristics, clinical factors, and use of other medications.
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METHODS

Data Source

Data are from the IBM® MarketScan® Commercial Database. The database includes 

adjudicated and deidentified health insurance claims including inpatient, outpatient, 

prescriptions, and enrollment detail on approximately 27 million covered individuals each 

year from large employers and health plans across the US. Data from July 2015 to December 

2018 were used for the analysis.

Design and Population

A retrospective cohort design was employed for this observational study. The study 

cohort consisted of commercially insured individuals aged 18–64 years who initiated 

buprenorphine treatment between January 2016 and June 2017. With data from July 2015 

to December 2018, this period of initiation ensured a sufficient time period of baseline 

observation before initiation for every cohort member and ensured every cohort member 

could be followed up for as long as 18 months. Receiving buprenorphine was defined 

as buprenorphine fills that were identified from prescription claims by using National 

Drug Codes (NDCs). Buprenorphine products indicated for pain management (eg, Butrans, 

Belbuca) were excluded (Supplementary Table 1).

Individuals were included in the cohort if they (1) were continuously enrolled in insurance 

in the 6 months prior to and at least 6 months after the index buprenorphine prescription, 

(2) had both medical and prescription coverage during the enrolled period, (3) did not have 

a buprenorphine prescription during the 6 months prior to the index buprenorphine, and (4) 

had a buprenorphine treatment duration of at least 7 days in the follow-up period, in order 

to exclude individuals receiving buprenorphine possibly for short-term opioid withdrawal 

management.

Follow-up time started on the date of the index buprenorphine prescription, with maximum 

follow-up period of 18 months. Cohort members were censored if (1) they disenrolled before 

the event was observed or (2) their follow-up time reached 18 months before the event 

was observed. This study was reviewed by the Centers for Disease Control and Prevention 

(CDC) and determined to meet the definition of research as defined in 46.102(l) but did not 

involve human subjects as defined in 46.103(e)(1). The study was conducted consistent with 

applicable federal law and CDC policy.*

Outcome Measures and Daily Buprenorphine Dosage

The main outcomes were the event of discontinuation of buprenorphine treatment and 

treatment duration (time to discontinuation). We defined discontinuation as having > 60 

follow-up days not covered by a buprenorphine supply following the end of the last fill of 

buprenorphine. Filling date and days’ supply were used to calculate treatment duration. The 

following rules were employed: if there was no overlap between prescriptions, days’ supply 

of all prescriptions and gaps between prescriptions were summed to calculate buprenorphine 

*See, eg, 45 CFR part 46; 21 CFR part 56; 42 USC §241(d), 5 USC §552a, 44 USC §3501, et seq.
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treatment duration; if there was a ≤ 7 day overlap between 2 prescriptions, we assumed 

that the second prescription started the day after the first prescription ended, ie, early refill; 

if the overlap was more than 7 days, the overlapping days were counted once. We created 

the following treatment duration categories: 7–30, 31–90, 91–180, 181–365, and > 365 

days.15,18,30

To calculate daily buprenorphine dose, we first converted the dosage of all non-Suboxone 

buprenorphine to Suboxone dosage equivalent (conversion factors found in Supplementary 

Table 1).31–33 Daily dose was calculated as the mean daily dose of all buprenorphine 

prescriptions each person filled. Each person was grouped into one of the following dose 

categories: 2–8, 9–13, 14–16, 17–24, and > 24 mg.

Receipt of Antidepressants

Receipt of antidepressants among cohort members was defined as antidepressant 

prescription fills, which were identified from prescription claims using NDCs. We 

identified 4 categories of antidepressant prescriptions: selective serotonin reuptake inhibitors 

(SSRIs), serotonin-norepinephrine reuptake inhibitors, tricyclic antidepressants, and other 

(Supplementary Table 2).

We defined receipt of antidepressants during buprenorphine treatment as a time-varying 

binary indicator that started being yes when first antidepressant was filled, regardless of 

the antidepressant type. In additional to the period during buprenorphine treatment, we 

captured any antidepressant fills during the 6 months prior to initiating buprenorphine and 

measured the total days’ supply of antidepressants received. To characterize antidepressant 

receipt among cohort members, they were categorized into 4 groups based on their status 

of antidepressant receipt prior to and during treatment: no antidepressant receipt at all, 

antidepressant receipt only in the 6 months prior to buprenorphine treatment, antidepressant 

receipt only during treatment, and antidepressant receipt both in the 6 months prior to and 

during treatment.

To measure the length of antidepressant use during buprenorphine treatment while 

accounting for survival time bias, we counted the number of treatment days that 

were covered by antidepressants so that the percent of total buprenorphine days with 

antidepressants could be calculated. We further subdivided covered treatment days by 

specific types of antidepressant.

Other Covariates

Gender and age (categorized as 18–34, 35–44, 45–54, and 55–64 years) when buprenorphine 

was initiated were obtained from the enrollment file. Three groups of co-occurring 

comorbidities among cohort members at baseline were identified with ICD-10-CM diagnosis 

codes from outpatient and/or inpatient medical claims in the 3-month period prior to 

buprenorphine treatment initiation: SUDs other than opioid (eg, alcohol use disorder, 

cannabis use disorder, cocaine use disorder), psychiatric disorders (eg, anxiety, bipolar 

disorder, major depression, schizophrenia), and chronic pain conditions (eg, back pain, neck 

pain, fibromyalgia, osteoarthritis) (Supplementary Table 3).
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Receipt of major psychotropic medications by cohort members were identified from 

prescription claims across 4 medication classes: benzodiazepines, opioid analgesics, 

stimulants, and other psychotropic medications (Supplementary Table 4). Receipt of these 

psychotropic medications was defined and measured in similar ways as antidepressants, with 

the exception that they were not measured as time varying.

Statistical Analysis

Status of antidepressant receipt, percentage of buprenorphine treatment days covered by 

antidepressants, and all other covariates were compared between buprenorphine treatment 

duration categories to assess their relationships by using bivariate analyses. We used χ2 tests 

for dichotomous and categorical variables and Kruskal-Wallis test for continuous variables.

Kaplan-Meier curves accounting for time-varying antidepressant receipt during treatment 

were used to compare the probability of not being discontinued from buprenorphine 

treatment. Next, Cox proportional hazards models were used to estimate hazard ratios 

(HRs) for buprenorphine treatment discontinuation associated with time-varying status of 

antidepressant receipt during treatment. Thus, days of buprenorphine treatment before the 

start of antidepressants was counted as at risk, with the purpose of accounting for survival 

time bias. We controlled for the status of antidepressant receipt prior to buprenorphine 

treatment and included the interaction between it and receipt status during treatment. The 

model adjusted for all other covariates examined. Robust sandwich variance estimates were 

used to adjust standard errors, accounting for potential clustering of cohort members.

We conducted 3 sets of sensitivity analyses. First, we ran the Cox proportional hazard 

model restricted to individuals with current OUD diagnosis (ICD-10-CM codes F11.1X, 

F11.2X) during the 3 months prior to treatment. Second, we ran the Cox proportional hazard 

model by changing the definition of buprenorphine treatment discontinuation from 60 days 

to 30 days without supply. Third, we ran the Cox proportional hazard model restricted to 

individuals who did not receive antidepressants during buprenorphine treatment and those 

who received antidepressants for less than 2 weeks during buprenorphine treatment (short 

duration of antidepressant treatment is not effective in treating depression; thus, no impact 

on buprenorphine treatment retention). All analyses were conducted using Stata version 14.1 

(StataCorp). Statistical significance was set at P < .05.

RESULTS

Sample

The cohort consisted of 11,619 individuals who initiated buprenorphine treatment between 

January 1, 2016, and June 30, 2017 (Table 1). Among cohort members, the mean age was 

36.3 years; 63% were male. Mean and median buprenorphine treatment duration was 250.4 

and 189 days, respectively. SUDs, psychiatric disorders, and chronic pain conditions at 

baseline were prevalent among 22.0%, 39.3%, and 38.2% of cohort members, respectively.
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Demographic and Baseline Clinical Characteristics by Treatment Duration Group

Age group distributions were significantly different across treatment duration groups (Table 

1). Individuals with shorter treatment duration tended to be younger. For instance, 54.9% of 

individuals with buprenorphine duration of 7–30 days and 59.0% with a duration of 31–90 

days were aged 18–34 years, whereas only 41.4% of individuals with treatment duration > 

365 days were aged 18–34 years. Individuals with co-occurring cannabis use disorder and 

co-occurring cocaine use disorder were twice as likely to be in the shortest duration group 

compared to the longest duration group (9.0% vs 4.3%, 5.2% vs 2.3%, respectively). Unlike 

SUD, the prevalence of psychiatric and chronic pain conditions across different treatment 

durations was not always significantly different and varied by specific conditions.

Receipt of Antidepressants and Major Psychotropic Drugs

Overall, 55.7% of cohort members received antidepressants at any time between the 

6 months prior to treatment and during treatment: 9.5% received antidepressants only 

prior to treatment, 17.4% received antidepressants only during buprenorphine treatment, 

and 28.8% received antidepressants in both periods (Table 2). Among those who 

received antidepressants during treatment, antidepressants covered an average of 31% of 

buprenorphine treatment days.

Antidepressant receipt differed by treatment duration. The shortest duration group had the 

highest prevalence of receiving antidepressants only prior to treatment (20.2%), more than 

4 times the prevalence of the longest duration group (4.7%). The inverse relationship was 

observed for the prevalence of receiving antidepressants during buprenorphine treatment, 

where prevalence of the longest duration group was twice that of the shortest group (55.9% 

vs 29.8%).

Receipt of major psychotropic medications was less common than antidepressants: 46.5% 

of cohort members received any opioid analgesics, followed by other psychotropic drugs 

(41.0%), benzodiazepines (35.5%), and stimulants (13.6%). Opioid analgesics were the most 

commonly received medications prior to treatment (42.0%), while other psychotropics were 

the most commonly received medications during treatment (32.4%).

Kaplan-Meier Curves and Cox Proportional Hazard Model

Kaplan-Meier curves in Figure 1 show the probability of not being discontinued from 

buprenorphine treatment by antidepressant receipt status. Individuals with no receipt of 

antidepressants during treatment had lower probability at any time. By contrast, those who 

received antidepressants during buprenorphine treatment had a higher probability of not 

being discontinued.

After adjusting for demographics, buprenorphine dosage, baseline clinical factors, and use 

of major psychotropics in a Cox proportional hazard model, receipt of antidepressants 

during buprenorphine treatment was associated with lower risk of treatment discontinuation 

compared with no receipt of antidepressants (Table 3, Figure 2). For instance, when 

compared with no receipt of antidepressants during buprenorphine treatment, individuals 

receiving antidepressants only during treatment had an HR of 0.72 (95% confidence interval 

Zhang et al. Page 6

J Clin Psychiatry. Author manuscript; available in PMC 2023 February 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[CI] = 0.67–0.77). Individuals receiving antidepressant both in the 6 months prior to and 

during treatment had the lowest HR of 0.51 [95% CI = 0.46–0.56]. Main results from 

the first 2 sets of sensitivity analyses were consistent with findings from the primary 

analysis. The association between receiving antidepressants and lower risk of buprenorphine 

treatment discontinuation was not found in the third sensitivity analysis, which indicated the 

robustness of our primary analysis (Supplementary Table 5).

DISCUSSION

In this national sample of commercially insured individuals in the US, we found 

that receipt of antidepressants was common (55.7%) during any time between 6 

months prior to buprenorphine initiation and during treatment in the overall cohort. 

SSRIs and other types (eg, trazodone, bupropion, mirtazapine) of antidepressants on 

average covered a higher percentage of buprenorphine treatment days among those who 

received antidepressants during treatment. Receipt of antidepressants during buprenorphine 

treatment was significantly associated with reduced risk of treatment discontinuation, even 

after accounting for demographics, buprenorphine dosage, receipt of other psychotropic 

medications, and co-occurring SUDs, psychiatric disorders, and pain conditions. In addition, 

the magnitude of this reduced risk varied by the status of whether receiving antidepressants 

prior to treatment initiation (49% reduction and 23% reduction, respectively). In contrast, no 

receipt of antidepressants during treatment was associated with increased risk of treatment 

discontinuation, particularly among those receiving antidepressants during 6 months prior to 

buprenorphine initiation, with an HR of 1.40 (95% CI = 1.28–1.53).

Our finding of an overall buprenorphine treatment retention rate of approximately 45% 

(Figure 1) at 1 year after initiation is consistent with retention rates previously observed 

among commercially insured populations and somewhat higher than those observed among 

Medicaid populations.23,34,35 Similar to prior research, we also found relatively high rates of 

co-occurring psychiatric disorders, SUDs, and pain conditions among individuals receiving 

buprenorphine.25,28,36 However, these rates could be underestimating the true prevalence 

due to the short 3-month look-back period for capturing them. Given the chronic nature of 

these co-occurring conditions, it was likely that patients’ diagnoses would be captured by 

claims data outside the 3-month window. Thus, our baseline co-occurring conditions should 

be interpreted more as current than as past.

Receipt of major psychotropic medications was common among cohort members during 

the study period, although not as common as antidepressants. Receipt of benzodiazepines, 

stimulants, and other psychotropic agents only prior to buprenorphine treatment was 

associated with an approximately 32%–35% increase in risk for treatment discontinuation. 

In contrast, we found no association between receipt of opioid analgesics prior to initiating 

buprenorphine and treatment discontinuation. Receipt of stimulant prescriptions during 

buprenorphine treatment or in both periods was associated with a significantly lower risk 

for discontinuation (HRs 0.52 and 0.88, respectively). However, these associations needed 

to be interpreted with caution. Future studies are needed to test if there was a potential 

therapeutic benefit from the combination of these two medications in the management of 

OUD, particularly for patients with co-occurring stimulant use disorders.
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Although many co-occurring SUDs, psychiatric disorders, and pain conditions were 

common among cohort members, their association with risk of buprenorphine treatment 

discontinuation differed. First, our results showed that cannabis use disorder, cocaine use 

disorder, and stimulant use disorder at baseline were significantly associated with an 

increased risk of treatment discontinuation. These associations held in sensitivity analyses 

as well. The association could be due to unmanaged co-occurring cannabis or cocaine 

use disorder or due to certain zero tolerance policies toward other substance use by 

MOUD providers. Nevertheless, given the prevalence of polysubstance use and co-occurring 

SUDs among people with OUD,36 our findings highlight the importance of addressing 

co-occurring SUDs in people with OUD in order to improve treatment retention and 

outcomes. Second, we found no association between pain conditions and increased risk for 

treatment discontinuation except for the condition of periarticular and soft-tissue disorders, 

which could indicate that buprenorphine as a μ-opioid receptor partial agonist itself 

might provide analgesia for most people with chronic pain while receiving buprenorphine 

treatment. Third, unlike previous studies,37,38 we did not find that psychiatric diagnoses 

among individuals receiving buprenorphine were associated with improved retention. In 

fact, we found depression was associated with a small but statistically significant increased 

risk in treatment discontinuation while receipt of antidepressants was accounted for. The 

increased risk associated with a depression diagnosis at baseline might indicate the severity 

of depression and again highlight the importance of managing depression among people 

receiving buprenorphine treatment.

Limitations

This study is subject to several limitations. First, as with other studies using claims 

data, we assumed that medications were used as dispensed or received. Second, claims 

data lack information on several factors that might be associated with buprenorphine 

treatment retention, such as the severity, duration, and type (prescription vs illicit opioid) 

of OUD. We did conduct a sensitivity analysis by restricting the cohort to those who 

had OUD diagnosis at baseline, which did not change our main findings. Third, we 

did not adjust for the receipt of non-medication OUD treatments such as psychotherapy, 

which could be confounders for antidepressant receipt during buprenorphine treatment and 

improve treatment retention. Fourth, there might be other patient-level and provider-level 

confounding factors. For example, there might be unobserved patient characteristics that 

are associated with engagement for services and treatment as well as adherence to both 

receiving buprenorphine and antidepressants. In these MarketScan commercial claims data, 

we did not have information on who and what specialty prescribed buprenorphine and 

antidepressants, and whether they were prescribed by the same provider. Fifth, our data 

only contained the commercially insured population in the US aged < 65 years; thus, our 

results might not be generalizable to other insured or uninsured populations in the US, for 

instance, individuals publicly insured by Medicaid, which covers a higher proportion of 

patients with OUD and psychiatric disorders.39 Future studies should examine outcomes 

associated with receiving MOUD and antidepressants in these populations. Lastly, due to 

the observational nature of the study design and potential confounders discussed above, we 

cannot draw causal inferences on whether receipt of antidepressant during buprenorphine 

treatment is a direct cause of decreased risk in treatment discontinuation. Although baseline 
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psychiatric disorders were common among cohort members, we did not know from these 

claims data the specific indications for which antidepressants were prescribed. Similarly, the 

reason for not receiving antidepressants during buprenorphine treatment among individuals 

who received antidepressants prior to treatment was not clear. Future research is needed to 

help understand the causal mechanism for these associations found by the current study.

CONCLUSION

In addition to shedding light on characteristics of antidepressant receipt among people 

receiving buprenorphine for OUD, our findings suggest that receiving antidepressants 

during buprenorphine treatment is associated with improved treatment retention, whether 

an individual starts antidepressants while receiving buprenorphine or continues with 

antidepressants during treatment. In contrast, discontinuing antidepressant use while starting 

buprenorphine treatment was found to be associated with a 40% increase in risk of 

buprenorphine discontinuation. Despite limitations, our main findings highlight the critical 

importance of screening for co-occurring OUD and depression, as using antidepressants 

concurrently with buprenorphine treatment for OUD is associated with improved MOUD 

treatment retention. Future research should also explore outcomes of screening and treating 

co-occurring OUD and other major psychiatric disorders and their influence on MOUD 

treatment retention.
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Refer to Web version on PubMed Central for supplementary material.
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Clinical Points

• Co-occurring psychiatric disorders are risk factors for early discontinuation 

from buprenorphine treatment for opioid use disorder (OUD).

• This study found that using antidepressants concurrently with buprenorphine 

treatment for OUD is associated with improved treatment retention.

• Clinicians should consider screening for depression and keeping patients 

on antidepressant treatment or initiating antidepressants during patients’ 

buprenorphine treatment for OUD.
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Figure 1. 
Kaplan-Meier Curves of Buprenorphine Treatment Duration by Status of Antidepressant 

Receipt
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Figure 2. 
Hazard Ratios of Factors Associated With Discontinuing Buprenorphine Treatment
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