
Prevalence and Treatment of Opioid Use Disorders among 
Primary Care Patients in Six Health Systems

Gwen Lapham, PhD, MPH, MSW1,2, Denise M Boudreau, PhD1,3, Eric A Johnson, MS1, 
Jennifer F Bobb, PhD1, Abigail G Matthews, PhD4, Jennifer McCormack, MS4, David Liu, 
MD5, Jeffrey H Samet, MD, MA, MPH6, Andrew J Saxon, MD7,8, Cynthia I Campbell, PhD9, 
Joseph E Glass, PhD, MSW1,8, Rebecca C Rossom, MD, MSCR10, Mark T Murphy, MD, 
FAAFP, FASAM11, Ingrid A Binswanger, MD, MPH, MS12,13, Bobbi Jo H Yarborough, PsyD14, 
Katharine A Bradley, MD, MPH1,2,15, Brian Ahmedani, PhD, LMSW16, Paul J Amoroso, MD, 
MPH17, Julia H Arnsten, MD, MPH18,19,20, Gavin Bart, MD, PhD21, Jordan M Braciszewski, 
PhD16, Chinazo O Cunningham, MD, MS18,20, Rulin C Hechter, MD, PhD22, Viviana E 
Horigian, MD23, Jane M Liebschutz, MD, MPH24, Amy M Loree, PhD16, Theresa E Matson, 
MPH1, Jennifer McNeely, MD, MS25, Joseph O Merrill, MD, MPH15, Thomas F Northrup, 
PhD27, Robert P Schwartz, MD28, Angela L Stotts, PhD27, José Szapocznik, PhD23, Manu 
Thakral, PhD, ARNP29, Judith I Tsui, MD, MPH26, Mohammad Zare, MD27

1Kaiser Permanente Washington Health Research Institute.

2University of Washington Department of Health Services.

3University of Washington Department of Pharmacy.

Corresponding Author: Gwen Lapham, PhD, MPH, MSW, Kaiser Permanente Washington Health Research Institute 1730 Minor 
Ave, Suite 1600 Seattle, WA 98101 Phone: 206-287-2021, gwen.t.lapham@kp.org.
Contributors:
Study concept and design: Bradley.
Statistical analysis: EJ Johnson.
Interpretation of results: All authors.
Drafting of manuscript: Lapham, Bradley.
Critical revision of the manuscript for important intellectual content: All authors.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered 
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Publisher's Disclaimer: This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition of a 
cover page and metadata, and formatting for readability, but it is not yet the definitive version of record. This version will undergo 
additional copyediting, typesetting and review before it is published in its final form, but we are providing this version to give early 
visibility of the article. Please note that, during the production process, errors may be discovered which could affect the content, and 
all legal disclaimers that apply to the journal pertain.

Conflicts of Interest:
Dr. Saxon is on the advisory board for Alkermes Pharmaceuticals, has received research support from MedicaSafe, Inc., and receives 
royalties from UpToDate. Dr. Campbell has received support through her institution from the Industry PMR Consortium, a consortium 
of companies working together to conduct post-marketing studies required by the Food and Drug Administration that assess known 
risks related to opioid analgesic use. Dr. Binswanger is employed by Colorado Permanente Medical Group, a for-profit medical group, 
and received royalties from UpToDate. Dr. Yarborough has received support through her institution from Syneos Health to conduct 
FDA-mandated post-marketing research on the risks of opioid analgesic use. Dr. Bradley is employed by Washington Permanente 
Medical Group, a for-profit medical group. Dr. Cunningham owns stock and stock options in Quest Diagnostics. Dr. Hechter has 
received support through her institution from the Industry PMR Consortium, a consortium of companies working together to conduct 
post-marketing studies required by the Food and Drug Administration that assess known risks related to extended-release, long-acting 
opioid analgesics. Dr. Murphy is a consultant for Indivior and Alkermes.
There are no other conflicts of interest.

HHS Public Access
Author manuscript
Drug Alcohol Depend. Author manuscript; available in PMC 2021 February 01.

Published in final edited form as:
Drug Alcohol Depend. 2020 February 01; 207: 107732. doi:10.1016/j.drugalcdep.2019.107732.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



4The Emmes Company.

5National Institute on Drug Abuse Center for Clinical Trials Network.

6Boston University & Boston Medical Center Department of Medicine, Division of General Internal 
Medicine.

7Veteran Affairs Puget Sound Health Care System Center of Excellence in Substance Abuse 
Treatment and Education.

8University of Washington Department of Psychiatry and Behavioral Sciences.

9Kaiser Permanente Northern California Division of Research.

10Health Partners Institute.

11Multicare Health System MultiCare Tacoma Central Family Medicine.

12Kaiser Permanente Colorado Institute for Health Research.

13Colorado Permanente Medical Group, Denver, Colorado.

14Kaiser Permanente Northwest Center for Health Research.

15University of Washington Department of Medicine.

16Henry Ford Health System Center for Health Policy & Health Services Research.

17Multicare Health System MultiCare Institute for Research and Innovation.

18Montefiore Medical Center Department of Medicine.

19Montefiore Medical Center Division of General Internal Medicine.

20Albert Einstein College of Medicine Department of Medicine, Division of General Internal 
Medicine.

21Hennepin Healthcare.

22Kaiser Permanente Southern California Department of Research and Evaluation.

23University of Miami Miller School of Medicine, Department of Public Health Sciences.

24University of Pittsburgh School of Medicine Division of General Internal Medicine, Center for 
Research on Health Care.

25New York University School of Medicine, Department of Population Health and Department of 
Medicine, Division of General Internal Medicine and Clinical Innovation.

26University of Washington Division of General Internal Medicine.

27McGovern Medical School at The University of Texas Health Science Center at Houston.

28Friends Research Institute.

29University of Massachusetts Boston College of Nursing and Health Sciences, Boston, MA, USA.

Abstract

Lapham et al. Page 2

Drug Alcohol Depend. Author manuscript; available in PMC 2021 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



BACKGROUND: The U.S. experienced nearly 48,000 opioid overdose deaths in 2017. Treatment 

of opioid use disorder (OUD) with buprenorphine is a recommended part of primary care, yet little 

is known about current U.S. practices in this setting. This observational study reports the 

prevalence of documented OUD and OUD treatment with buprenorphine among primary care 

patients in six large health systems.

METHODS: Adults with ≥2 primary care visits during a three-year period (10/1/2013–9/30/2016) 

in six health systems were included. Data were obtained from electronic health record and claims 

data, with measures, assessed over the three-year period, including indicators for documented 

OUD from ICD 9 and 10 codes and OUD treatment with buprenorphine. The prevalence of OUD 

treatment was adjusted for age, gender, race/ethnicity, and health system.

RESULTS: Among 1,368,604 primary care patients, 13,942 (1.0%) had documented OUD, and 

among these, 21.0% had OUD treatment with buprenorphine. For those with documented OUD, 

the adjusted prevalence of OUD treatment with buprenorphine varied across demographic and 

clinical subgroups. OUD treatment was lower among patients who were older, women, Black/

African American and Hispanic (compared to white), non-commercially insured, and those with 

non-cancer pain, mental health disorders, greater comorbidity, and more opioid prescriptions, 

emergency department visits or hospitalizations.

CONCLUSIONS: Among primary care patients in six health systems, one in five with an OUD 

were treated with buprenorphine, with disparities across demographic and clinical characteristics. 

Less buprenorphine treatment among those with greater acute care utilization highlights an 

opportunity for systems-level changes to increase OUD treatment.

Keywords

opioid use disorder; primary care; treatment; buprenorphine; health services research

1.1 INTRODUCTION

The U.S. is in the midst of an opioid crisis, with nearly 48,000 opioid overdose deaths in 

2017, and federal agencies have mobilized to prevent and treat opioid use disorders (OUDs).
1–3 Evidence-based treatment of OUD includes medication treatment with methadone, 

buprenorphine or naltrexone.4,5 However, the large volume of individuals needing treatment 

for an OUD currently outstrips OUD treatment capacity, and improving access to OUD 

treatment, by addressing capacity and the multiple interrelated barriers (e.g., financial, 

regulatory, geographical, attitudinal), is a national priority.6,7 Methadone, an effective 

treatment for OUD, is available through federally-regulated opioid treatment programs 

(OTPs).6,8 Most OTPs operate near capacity, with varying regional availability, and serve a 

small fraction of patients who need treatment.6 Alternatively, buprenorphine, the first-line 

recommendation for most patients,5,9 or extended-release naltrexone10 can be provided in 

general medical settings, like primary care, as well as specialty addiction treatment settings. 

Buprenorphine can be prescribed by physicians, and as of 2018, by other prescribers, who 

complete required training and obtain a waiver through the Drug Enforcement 

Administration (DEA), but additional barriers to prescribing remain.11 Extended-release 

naltrexone, as effective as buprenorphine once initiated, does not require a waiver to 
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prescribe.10 Due to the significant gap between the need for and availability of medication 

treatment for OUD, increasing OUD treatment in primary care is widely recommended.12–15

Despite these recommendations, the prevalence of recognized OUD and medication 

treatment of OUD among diverse primary care patients in the U.S. is unknown. Prior studies 

in primary care studied recruited samples using diagnostic interviews to assess OUD or were 

restricted to specific patient subgroups (e.g. chronic pain).16–18 Other studies described the 

prevalence of OUD and OUD treatment, in general and insured populations, including 

patients covered by Medicare, commercial insurance and the Veterans Administration (VA).
9,19–26 Nonetheless, evident gaps in care remain and population-based prevalence estimates 

of OUD and OUD treatment among primary care patients are needed to bridge these gaps.

The present study is a secondary analysis of electronic health record (EHR) and claims data 

collected for Phase 1 of the Primary Care Opioid Use Disorders (PROUD) pragmatic 

implementation trial of collaborative care utilizing nurse care management of patients with 

OUD within the National Institutes on Drug Abuse Clinical Trials Network. The objective is 

to describe the prevalence and clinical characteristics of primary care patients with a 

documented OUD and the prevalence of buprenorphine treatment among primary care 

patients with an OUD, overall and across patient subgroups.

1.2 MATERIAL AND METHODS

1.2.1 Setting and Population

This cross-sectional, three-year, observational study of patients seen in primary care relied 

on EHR and claims data from health systems included in PROUD Phase 1, a pre-

randomization pilot study to assess the feasibility of cohort identification, data collection, 

and health system participation required for inclusion in the trial (Phase 2). Six of eleven 

health systems invited into Phase 1 provided data necessary for the present study. These 

health systems, Kaiser Permanente (KP) Washington, KP Northwest, KP Northern 

California, KP Colorado, Health Partners, and Multicare, in six states (Minnesota, 

Wisconsin, Colorado, California, Oregon, and Washington), included five that were 

integrated health insurance and care delivery systems, with access to claims for care received 

outside the system, and another that was a fee-for-service community health care system 

serving a relatively rural population. All health systems use Epic® EHR and provided EHR 

data.

Each health system collected data on patients seen in primary care clinics selected by the site 

investigator, with four health systems including all primary care clinics, one providing 

information for five large clinics (e.g., ≥ 20,000 patients per clinic; range: 5–25 clinics per 

health system) and another for most clinics not in close proximity to specialty addiction 

treatment services. Data elements included patient demographics, diagnoses, procedures, 

utilization from all settings (e.g., outpatient, inpatient, urgent care, and emergency 

department), as well as pharmacy orders and/or dispensing and procedure codes (henceforth 

referred to as prescriptions). Diagnoses were based on International Classification of 

Disease-9th edition (ICD-9-CM; until September 30, 2015) or ICD-10-CM diagnostic codes 

(starting October 1, 2015).
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Patients were included if they were ≥ 18 years old during the first study year, with at least 2 

visits to any primary care clinic within a system during a 3-year period (Oct 1, 2013 – 

September 30, 2016). This study and waivers of consent and HIPAA authorization were 

approved by Kaiser Permanente Washington (KPW) Institutional Review Board (IRB), with 

each of five additional health system IRBs ceding to KPW IRB.

1.2.2 Measures

1.2.2.1 Documented OUD—Patients were classified as having a documented OUD 
diagnosis if they had one or more health care encounter anywhere within the system during 

the 3-year period with an ICD-9/10 code for OUD—active or in remission—based on EHR 

and/or claims data. Remission codes were included as providers could differ in OUD 

diagnosis coding (e.g., active vs. remission) when patients received opioid agonists for OUD 

treatment. A small proportion of patients with no documented ICD code for OUD but a 

prescription for buprenorphine used for OUD treatment (defined below) were also coded as 

having a documented OUD. An indicator for OUD in remission included patients with only 

remission ICD codes documented during the study period.

1.2.2.2 OUD Treatment—OUD treatment was defined as any documented prescription 

of FDA-approved buprenorphine for OUD, including oral or implanted, with or without 

naloxone, at any time during the 3-year period. Buprenorphine transdermal patches approved 

for pain were excluded. As a secondary treatment outcome, extended-release naltrexone 

based on procedure code, pharmacy order or dispensing was considered OUD treatment with 
naltrexone if the patient had a documented OUD. Oral naltrexone was not included in the 

definition of evidence-based OUD treatment due to low efficacy for OUD and more 

prevalent use for alcohol use disorders.27 Methadone treatment for OUD from OPTs is not 

included in analyses because data were not available for all health systems for the entire 3 

year study period; the one year prevalence in 2016 was available for five systems and ranged 

0%−11.4%.

1.2.2.3 Demographic and Clinical Characteristics—Gender, race/ethnicity, type of 

health insurance (e.g, Medicare, commercial/private, state subsidized, including Medicaid 

and uninsured) and Charlson Comorbidity index for burden of medical comorbidity28 were 

determined at the time of study entry (i.e., initial visit to a study clinic during the study). 

ICD 9/10 codes documented anytime during the 3-year period were used to create an 

indicator for any non-cancer pain, developed based on the National Pain Strategy29,30 as 

well as indicators for any mental health disorder diagnosis (e.g., depression, anxiety, serious 

mental illness, other disorders, including attention-deficit and eating disorders), any 

substance use disorder diagnosis, including indicators for tobacco, alcohol and other 

substance (e.g., cannabis, stimulants and other drugs) and opioid overdose. Counts for 

opioid prescriptions (e.g., orders or dispensing records, not including buprenorphine for 

OUD treatment) were categorized as 0, 1, 2–3, 4–6, 7–10 and > 10, while number of 

hospitalizations and emergency department visits (including urgent care) were categorized 

as 0, 1, 2 and ≥ 3 for encounters anytime during the 3-year study period.
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1.2.3 Analyses

Analyses described the characteristics of the sample, stratified by documented OUD at any 

time during the 3-year study, with chi-square tests of independence used to test for 

differences between those with and without documented OUD. The unadjusted and adjusted 

prevalence of OUD treatment among patients with documented OUD was estimated overall 

and within patient demographic and clinical subgroups. Logistic regression, adjusted for 

age, gender, race/ethnicity and health system, was used to estimate the prevalence of OUD 

treatment with buprenorphine, with 95% confidence intervals, for each subgroup of patients 

with OUD (e.g., women vs. men). Post-hoc sensitivity analyses evaluated removal of 

patients with less than 90-days between OUD diagnosis and study end to allow for treatment 

capture, a requirement for ≥2 documented OUD diagnoses, rather than ≥1, used by other 

studies for OUD confirmation, and additional adjustment for insurance status to assess for 

potential confounding between OUD treatment prevalence and race/ethnicity. Results are 

presented as the average adjusted prevalence of OUD treatment for each subgroup, with 

significant differences in prevalence across subgroups estimated using post-estimation Wald 

tests.31

1.3 RESULTS

The study sample included 1,368,604 primary care patients aged 18 and older. Overall, the 

sample was primarily white and female, with commercial or employer-based health 

insurance (Table 1).

A total of 13,942 (1.0%) had a documented OUD during the 3-year study period (n=13,787 

with an OUD diagnosis and 155 prescribed buprenorphine without an OUD diagnosis). 

Among the patients with an OUD diagnosis code, 92.7% had at least one active OUD 

diagnosis, and 26.2% had at least one remission diagnosis, with 7.3% having an OUD in 

remission diagnosis only.

Compared to patients without a documented OUD, those with documented OUD were more 

likely to be younger (p <0.001), white (p <0.001), male (p<0.001) and had a higher 

prevalence of state subsidized insurance (p <0.001; Table 1). Patients with documented OUD 

compared to patients without OUD had a higher prevalence of all other measured diagnoses 

(Table 1) (i.e., mental health and substance use disorder diagnoses, opioid-related overdose, 

non-cancer pain, and medical comorbidity), as well as a higher prevalence of opioid 

prescriptions, emergency department visits and hospitalizations.

Among patients with a documented OUD, the unadjusted prevalence of buprenorphine 

treatment was 21.0% (95% CI 20.3%−21.7%), and the unadjusted prevalence of naltrexone 

was 0.9% (0.8–1.1%). Post-hoc sensitivity analyses to remove patients with less than 90 

days between diagnosis and study end did not meaningfully change OUD treatment 

prevalence. Additionally, among patients with ≥2 documented OUD diagnoses (n=9,461) 

rather than ≥1, OUD treatment prevalence was 28.3% (27.4%−29.3%) and 3.7% (3.3–4.1%) 

for buprenorphine and naltrexone, respectively (Supplements 1 and 2).
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The adjusted prevalence of OUD treatment with buprenorphine among patients with 

documented OUD differed across all measured patient demographic characteristics (p-values 

<0.001; Figure 1). The adjusted prevalence of OUD treatment was highest among patients 

18–25 years old, 35.3% (33.5–37.1%) and lowest among patients older than 75, 0.9% (0.0–

1.8%). Men were more likely than women to have documented OUD treatment, while 

commercially insured patients were more likely than patients with other insurance to have 

documented OUD treatment (Figure 1). The estimated prevalence of OUD treatment varied 

across racial and ethnic groups and although confidence intervals overlapped for most, 

estimates for Black/African American (15.5% [95% CI 12.9–18.0%]) Hispanic, (17.6% 

[15.4–19.9%]), and other race/ethnicity patients were lower than for white patients, 21.8% 

(95% CI 21.1–22.5%; Table 2). In post-hoc sensitivity analyses that included insurance as an 

additional adjustment covariate for the five health systems that provided insurance data,32 

these differences across race/ethnicity remained (Supplement 3).

Among patients with documented OUD, the adjusted prevalence of OUD treatment with 

buprenorphine also varied based on mental health, substance use disorder and medical 

comorbidity (Figure 2). Although the prevalence of OUD treatment with buprenorphine was 

not associated with documented opioid overdose or tobacco, cannabis or alcohol use 

disorders (Table 2), the prevalence of documented OUD treatment was higher among 

patients with other SUDs compared to those without, but lower for patients with non-cancer 

pain and mental health diagnoses, compared to those without (p-values <0.001; Figure 2). 

The prevalence of treatment also decreased as Charlson comorbidity scores increased (p 

<0.001).

Among patients with OUD, the adjusted prevalence of OUD treatment with buprenorphine 

was lower among patients with any opioid prescription (17.6% [16.9–18.3%]; p<0.001) 

compared to those without prescriptions (28.8% [27.5–30.1%]; p<0.001; Table 2). 

Moreover, the prevalence of OUD treatment decreased as the number of opioid prescriptions 

increased, from 25.8% (95% CI 23.7–27.8%) among those with 1 opioid prescription to 

11.5% (10.6–12.4%) among those with more than 10 opioid prescriptions (p<0.001; Figure 

2).

The adjusted prevalence of OUD treatment with buprenorphine was also lower among 

patients with documented OUD who visited emergency departments or were hospitalized. 

The prevalence of OUD treatment decreased as the numbers of visits to emergency 

departments and hospitalizations increased (p-values <0.001; Figure 2).

1.4 DISCUSSION

Despite widespread agreement that patients with OUD can be treated in primary care,12–15 

this study reveals low prevalence rates of OUD treatment with buprenorphine and naltrexone 

in a large, geographically-diverse, real-world sample of primary care patients with OUD 

documented in their EHRs. This 3-year cross-sectional study of largely insured primary care 

patients from six health systems in Minnesota, Wisconsin, Colorado, Washington, Oregon, 

and California found that approximately 1% of patients had a documented OUD, yet one-in-

five of those had been treated with buprenorphine during that time. Further, the prevalence 
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of OUD treatment in primary care patients with OUD varied across demographic subgroups. 

Those who were older, Black/African American, Hispanic, and not commercially insured 

were less likely to have documented OUD treatment with buprenorphine. Moreover, the 

greater patients’ medical and mental health comorbidity—including non-cancer pain and 

opioid prescriptions for pain—the less likely they were to receive OUD treatment with 

buprenorphine. Primary care patients with OUD who had greater comorbidity scores and 

more visits to emergency departments or hospitalizations were least likely to have OUD 

treatment with buprenorphine documented.

The prevalence of documented OUD in this study is higher than that among VA patients 

(0.79% in 2010), Medicare members (0.30%−0.65%) based on 2008–2010 health insurance 

data, and commercially insured enrollees aged 12 and older (0.30% in 2015).20,25,26 The 

prevalence of documented OUD in this study is more than 2-fold greater than the 0.48% in a 

prior study by Morgan et al. of commercially-insured patients in 2014.9 This difference 

could reflect the 3-year prevalence estimates reported here, evaluation of data 

contemporaneous with increasing provider awareness and recognition of OUD, restriction to 

primary care patients, five of six sites being integrated health care delivery systems – many 

with internal addiction treatment programs, or that this study included primary care patients 

18 years and older compared to insured individuals 12 years and older in Morgan et al. Yet, 

the population-based primary care OUD prevalence found in this study (1%) contrasts with a 

2016 study of predominantly unemployed/disabled patients from five urban primary care 

clinics across four states that observed prevalence rates of OUD of 3.4% for heroin and 2.9% 

for prescription opioid use based on recruited-patient interviews.16 Prior studies restricted to 

primary care patients with non-cancer pain had a higher prevalence of OUD (4%−26%) than 

the prevalence of documented OUDs observed in the present study (1.2%), likely due to 

differences in samples and/or measures (e.g., self-report vs. diagnoses in EHR).17,18 Thus, 

the documented prevalence of OUD found here is likely an underestimate of the true 

prevalence.

In prior studies of patients with OUD, the prevalence of OUD treatment with buprenorphine, 

while low, varied widely depending on health setting or insurance coverage. The prevalence 

of OUD treatment with buprenorphine among VA patients with OUD was 14.1% in 2010, 

comparable to the 2016 prevalence of OUD medication treatment reported by Morgan et al.
9,25 A 2013 study found 27% of Medicare9 and approximately 39% of privately insured 

patients with OUD received any medication treatment sometime between 2006–2011, 

although the latter prevalence is likely an overestimate due to inclusion of other medications 

that treat alcohol use disorders (i.e., disulfiram, acamprosate).24 The present study captured 

some but likely not all buprenorphine treatment for patients who paid out-of-pocket or 

received buprenorphine through OTPs or other addiction treatment programs outside the 

capture of the health system.6,33

The difference in OUD treatment across racial and ethnic groups among patients with 

documented OUD in this study is consistent with previous research.32,34 Black/African 

American, Hispanic and other nonwhite race/ethnicity patients with OUD were less likely to 

have documentation of OUD treatment compared to white patients, even after sensitivity 

analyses accounted for insurance status. Due to multiple factors, Black/African American 
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and Hispanic patients have been more likely to receive OUD treatment in OTPs compared to 

white patients, 32,35 which may account for differences found here. These differences may 

also highlight the need for health systems to target improvements in OUD treatment access 

for nonwhite patients.

Perhaps most surprising was the lower prevalence of OUD treatment among patients who 

appear to have the poorest health status based on comorbidity scores, use of emergency 

departments, and hospitalizations. Most often, the greater a patient’s comorbidity, the more 

health care received, thus the more appropriate care received.36 Yet, that was not true for 

OUD treatment in this study. Patients with documented OUD who had evidence of greater 

comorbidity—other substance use, mental health, and medical comorbidity—and those who 

received more care in emergency departments and hospitals were least likely to receive OUD 

treatment. The finding that the sickest primary care patients with OUD, who had the greatest 

contact with the health system, were least likely to receive OUD treatment likely reflects the 

many, well-catalogued patient-, provider- and system-level barriers to OUD treatment, 

including provider workload and lack of DEA-waiver training, insufficient system supports 

for prescribing medications for OUD, limited OUD treatment focus in acute care settings, 

and lack of coordination across delivery settings.33,37–40 To address such barriers, innovative 

programs have extended OUD treatment-initiation to acute care settings.41,42 These findings 

could also reflect the benefits of sustained medication treatment for OUD, which could 

reduce comorbidity and emergency department and hospital use.43–46 Future longitudinal 

research will be needed to address those possibilities. Nonetheless, a simple fact likely 

underlies a portion of the gap in OUD treatment observed in this study. In contrast to other 

life-saving medical treatments for serious chronic medical conditions,47 primary care 

providers have not been expected to treat OUD. In recognition of this, the U.S. Surgeon 

General recently announced that primary care providers, along with all other eligible 

providers, should be expected to treat patients with OUD.48

These data, collected as part of a feasibility study, a critical first-step in the successful 

launch of the PROUD multi-site pragmatic implementation trial, have important limitations. 

Diagnosis of OUD in medical settings is subject to a variety of biases that could be reflected 

here. Some patients with OUD were likely unrecognized or undocumented by medical 

providers, with the documented OUD prevalence potentially representing less than half of 

patients with an OUD,49 while a likely small proportion of OUD diagnoses may have been 

erroneously documented when providers assigned ICD codes for patients physically 

dependent on opioids. Additionally, this study’s estimate of OUD treatment prevalence 

could be an overestimate if some patients were diagnosed with OUD only when seeking 

treatment for OUD. In addition, this study of OUD treatment underestimates treatment of 

OUD overall in primary care patients; as noted in the five health systems that provided 1-

year data on methadone maintenance, 0–11.4% additional patients with OUD received 

methadone treatment in an OTP. Despite the higher OUD treatment prevalence among 

patients with ≥2 OUD diagnoses, the potential bias of documenting OUD during medication 

treatment suggests that use of a single OUD diagnosis likely results in a less biased sample 

for estimation of treatment prevalence. Further underestimates of OUD treatment could 

occur if patients received treatment with buprenorphine (and/or methadone) outside the 

health systems; however, the magnitude of this under-ascertainment is likely small given the 
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limited capacity of OTPs among states in this study.6 Exclusion of transdermal 

buprenorphine and oral naltrexone, due to rare OUD treatment use and limits to determining 

indication, could have also led to modest underestimates of OUD treatment. Assessment of 

the duration and retention of patients in OUD in treatment, buprenorphine for short-term 

withdrawal from opioids rather than long-term OUD treatment, and the timing of acute care 

relative to OUD diagnosis and treatment were beyond the scope of the study. Due to large 

sample size, some differences between patients with and without documented OUD may not 

be clinically meaningful. This study did not exclude primary care patients with cancer 

diagnoses, which could have influenced the prevalence of opioid dispensing. Moreover, 

although assessment of opioid pill counts may be instructive, this study was limited to 

prescription counts. Finally, generalizability to primary care clinics in other health care 

settings and in other U.S. states, including Eastern states, is unknown.

1.5 CONCLUSIONS

Despite limitations, this study has important strengths and findings. This study included 

nearly 1.4 million primary care patients from urban and rural communities in six health 

systems serving patients in six states. It provides a stark picture of the gap in treatment for 

patients with OUD. Among nearly 14,000 patients with documented OUD, only one in five 

had evidence of OUD treatment with buprenorphine. Given the low capacity for OUD 

treatment outside these health care settings, these findings, which health system leaders can 

use to guide treatment initiatives, indicate a critical need for systems-level changes in the 

provision of OUD treatment. Among the many suggested primary care OUD treatment 

models, coordinated, multidisciplinary models that support providers in offering OUD 

treatment, like the one currently being tested in the PROUD trial, demonstrate the most 

promise.15,50–55 Yet, the most important change may be for health care leaders to set explicit 

expectations and provide necessary support for all medical and mental health care setting 

providers to treat patients with OUD with effective OUD treatment, just as would be 

expected for patients with other complex, life-threatening and/or chronic conditions.33
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Highlights

• The OUD prevalence among primary care patients in 6 health systems was 

1.0%

• For patients with OUD, the prevalence of treatment with buprenorphine was 

21.0%

• Patients with poorest health and greatest acute care use had the lowest 

treatment

• System changes are needed to increase treatment of OUD in primary care 

patients
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FIGURE 1. 
Prevalence of OUD treatment with buprenorphine across demographic subgroups of patients 

with documented OUD, adjusted for age, gender, race/ethnicity and health system; Error 

bars represent 95% confidence intervals; *p-value <0.001 for difference in OUD treatment 

within a subgroup; OUD=opioid use disorder
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FIGURE 2. 
Prevalence of OUD treatment with buprenorphine across clinical subgroups of patients with 

documented OUD, adjusted for age, gender, race/ethnicity and health system; Error bars 

represent 95% confidence intervals; *p-value <0.001 for difference in OUD treatment within 

a subgroup; MH=mental health, OUD=opioid use disorder, Other SUD=other substance use 

disorder diagnoses, not including alcohol, opioid or tobacco use disorders
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Table 1.

Characteristics of primary care patients with at least 2 visits to primary care during the 3-year period (Oct 1, 

2013-Sept 30, 2016)

Documented OUD No Documented OUD

(13,942) (1,354,662)

N % N % p-value

Age <0.001

    18–25 2,131 (15.3) 138,843 (10.2)

    26–35 2,891 (20.7) 214,663 (15.8)

    36–45 2,367 (17.0) 217,526 (16.1)

    46–55 2,758 (19.8) 252,535 (18.6)

    56–65 2,362 (16.9) 265,157 (19.6)

    66–75 932 (6.7) 163,385 (12.1)

    >75 501 (3.6) 102,553 (7.6)

Gender <0.001

    Female 7,404 (53.1) 770,231 (56.9)

    Male 6,537 (46.9) 584,373 (43.1)

Race/Ethnicity <0.001

    Hispanic 859 (6.2) 128,123 (9.5)

    White 10,966 (78.7) 929,064 (68.6)

    Black/African American 926 (6.6) 80,064 (5.9)

    Asian 170 (1.2) 135,606 (10.0)

    Native American/Alaska Native 149 (1.1) 5,338 (0.4)

    Hawaiian/Pacific Islander 40 (0.3) 6,413 (0.5)

    Multiracial 456 (3.3) 24,696 (1.8)

    Other 100 (0.7) 10,232 (0.8)

    Unknown 276 (2.0) 35,126 (2.6)

Insurance type* <0.001

    Medicare 2,406 (22.9) 237,094 (25.1)

    Commercial or private 6,128 (58.3) 642,976 (68.0)

    State subsidized 1,674 (15.9) 46,273 (4.9)

    Uninsured 308 (2.9) 18,836 (2.0)

Charlson co-morbidity index score <0.001

    0 12,830 (92.0) 1,297,528 (95.8)

    1 213 (1.5) 13,785 (1.0)

    2+ 899 (6.4) 43,349 (3.2)

Any non-cancer pain diagnosis 12,420 (89.1) 1,019,994 (75.3) <0.001

Any mental health disorder diagnosis 11,225 (80.5) 462,151 (34.1) <0.001

Tobacco use disorder 8,395 (60.2) 214,561 (15.8) <0.001
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Documented OUD No Documented OUD

(13,942) (1,354,662)

N % N % p-value

Alcohol use disorder 3,965 (28.4) 47,711 (3.5) <0.001

Other SUD disorder diagnosis 7,346 (52.7) 27,103 (2.0) <0.001

    Cannabis use disorder 2,307 (16.5) 13,314 (1.0) <0.001

    Stimulant disorder 2,520 (18.1) 6,538 (0.5) <0.001

    Other drug use disorders 6,157 (44.2) 12,939 (1.0) <0.001

Opioid overdose 511 (3.7) 622 (0.0) <0.001

Opioid prescriptions (count) <0.001

    0 3,886 (27.9) 809,527 (59.8)

    1 1,364 (9.8) 240,520 (17.8)

    2–3 1,423 (10.2) 148,952 (11.0)

    4–6 1,041 (7.5) 60,445 (4.5)

    7–10 827 (5.9) 28,405 (2.1)

    >10 5,401 (38.7) 66,813 (4.9)

Emergency department visits* <0.001

    0 3,645 (34.7) 637,823 (67.5)

    1 1,789 (17.0) 167,711 (17.7)

    2 1,210 (11.5) 64,724 (6.8)

    3+ 3,872 (36.8) 74,921 (7.9)

Hospitalizations <0.001

    0 8,848 (63.5) 1,165,973 (86.1)

    1 2,209 (15.8) 115,276 (8.5)

    2 1,083 (7.8) 39,766 (2.9)

    3 1,802 (12.9) 33,647 (2.5)

*
One health system excluded from this variable for lack of data; OUD=opioid use disorder, Other SUD=other substance use disorder diagnoses, not 

including alcohol, opioid or tobacco use disorders; p-value obtained from chi-square tests of independence for differences between patients with 
and without documented OUD across patient characteristics
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Table 2.

Unadjusted and adjusted prevalence of OUD treatment with buprenorphine across subgroups in patients with 

documented OUD (n=13,942) seen in primary care clinics during the 3-year period (Oct 1, 2013-Sept 30, 

2016)

N Unadjusted % adjustedǂ % 95% CI (adjusted) p-value

Age

    18–25 2,131 37.0 35.3 (33.5- 37.1) <0.0001

    26–35 2,891 27.7 27.5 (26.0- 29.0)

    36–45 2,367 24.0 24.0 (22.4- 25.6)

    46–55 2,758 16.7 17.1 (15.7- 18.4)

    56–65 2,362 11.2 11.3 (10.1- 12.5)

    66–75 932 4.3 4.6 (3.2- 5.9)

    >75 501 0.8 0.9 (0.0- 1.8)

Gender

    Female 7,404 18.1 19.2 (18.4- 20.1) <0.0001

    Male 6,537 24.2 22.8 (21.9- 23.7)

Race

    Hispanic 859 20.6 17.6 (15.4- 19.9) <0.0001

    White 10,966 22.0 21.8 (21.1- 22.5)

    Black/African American 926 10.4 15.5 (12.9- 18.0)

    Asian 170 20.6 19.4 (14.1- 24.6)

    Native American/Alaska Native 149 21.5 22.9 (16.8- 29.0)

    Hawaiian/Pacific Islander 40 27.5 18.1 (9.1- 27.2)

    Multiracial 456 16.9 19.1 (15.6- 22.5)

    Other 100 14.0 14.3 (8.0- 20.7)

    Unknown 276 25.7 19.9 (16.1- 23.7)

Insurance type

    Medicare 2,406 8.7 19.1 (16.8- 21.5) <0.0001

    Commercial or private 6,128 34.1 29.8 (28.7- 30.8)

    State subsidized 1,674 26.3 22.1 (20.2- 23.9)

    Uninsured 308 24.4 23.3 (18.9- 27.6)

Charlson co-morbidity index

    0 12,830 22.3 21.5 (20.9- 22.2) <0.0001

    1 213 6.6 15.6 (8.9- 22.2)

    2+ 899 5.8 10.1 (7.7- 12.5)

Any non-cancer pain diagnosis

    Not Present 1,522 40.9 28.8 (26.9- 30.7) <0.0001

    Present 12,420 18.5 19.7 (19.0- 20.4)

Any mental health disorder diagnosis

    Not Present 2,717 26.1 23.2 (21.8- 24.6) 0.0005
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N Unadjusted % adjustedǂ % 95% CI (adjusted) p-value

    Present 11,225 19.8 20.4 (19.7- 21.1)

Tobacco use disorder

    Not Present 5,547 18.2 21.1 (20.0- 22.1) 0.8493

    Present 8,395 22.8 20.9 (20.2- 21.7)

Alcohol use disorder

    Not Present 9,977 20.6 21.2 (20.5- 21.9) 0.3163

    Present 3,965 22.0 20.5 (19.4- 21.6)

Other SUD disorder diagnosis

    Not Present 6,596 17.8 19.8 (18.9- 20.7) 0.0014

    Present 7,346 23.9 21.9 (21.0- 22.7)

Cannabis

    Not Present 11,635 19.7 21.1 (20.4- 21.8) 0.462

    Present 2,307 27.7 20.5 (19.1- 21.9)

Stimulants

    Not Present 11,422 19.3 20.6 (20.0- 21.3) 0.0531

    Present 2,520 28.5 22.2 (20.8- 23.6)

Other drug use disorders

    Not Present 7,785 19.0 19.6 (18.8- 20.5) <0.0001

    Present 6,157 23.4 22.6 (21.6- 23.5)

Documented OUD diagnosis type <0.0001

   Active at least once during study 12,773 21.0 21.1 (20.5- 10.0)

   Remission only 1,014 9.3 8.5 (6.9- 21.8)

Any opioid use

   Not Present 3,886 32.6 28.8 (27.5- 30.1) <0.0001

   Present 10,056 16.5 17.6 (16.9- 18.3)

Opioid prescriptions (count)

    0 3,886 32.6 29.8 (28.4- 31.1) <0.0001

    1 1,364 28.4 25.8 (23.7- 27.8)

   2–3 1,423 25.2 23.5 (21.5- 25.5)

   4–6 1,041 24.0 23.4 (21.1- 25.7)

   7–10 827 16.9 17.7 (15.3- 20.2)

   >10 5,401 9.7 11.5 (10.6- 12.4)

Opioid overdose

   Not Present 13,431 20.8 20.9 (20.3- 21.6) 0.5892

   Present 511 24.9 21.8 (18.7- 25.0)

Emergency department visits*

    0 3,645 32.5 32.1 (30.6- 33.5) <0.0001

    1 1,789 30.3 29.0 (27.1- 31.0)

    2 1,210 26.6 25.7 (23.4- 28.0)
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N Unadjusted % adjustedǂ % 95% CI (adjusted) p-value

    3+ 3,872 19.8 20.7 (19.4- 21.9)

Hospitalizations

    0 8,848 24.2 23.4 (22.6- 24.2) <0.0001

    1 2,209 19.2 18.3 (16.9- 19.7)

    2 1,083 15.0 16.1 (14.0- 18.2)

    3+ 1,802 11.0 14.1 (12.4- 15.8)

*
Excludes one health system; OUD=opioid use disorder, Other SUD=other substance use disorder diagnoses, not including alcohol, opioid or 

tobacco use disorders;

ǂ
Adjusted for age, gender, race/ethnicity and health system
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