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Abstract

Background: Most people with alcohol or opioid use disorders (AUD or OUD) are not
diagnosed or treated for these conditions in primary care. This study takes a critical step toward
quantifying service gaps and directing improvement efforts for AUD and OUD by using electronic
health record (EHR) data from diverse primary care organizations to quantify the extent to which
AUD and OUD are underdiagnosed and undertreated in primary care practices.

Methods: We extracted and integrated diagnosis, medication, and behavioral health visit data
from the EHRs of 21 primary care clinics within four independent healthcare organizations
representing community health centers and rural hospital-associated clinics in the Pacific
Northwest United States. Rates of documented AUD and OUD diagnoses, pharmacological
treatments, and behavioral health visits were evaluated over a two-year period (2015-2016).

Results: Out of 47,502 adult primary care patients, 1476 (3.1%) had documented AUD; of these,
115 (7.8%) had orders for AUD medications and 271 (18.4%) had at least one documented visit
with a non-physician behavioral health specialist. Only 402 (0.8%) patients had documented
OUD, and of these, 107 (26.6%) received OUD medications and 119 (29.6%) had at least one
documented visit with a non-physician behavioral health specialist. Rates of AUD diagnosis and
AUD and OUD medications were higher in clinics that had co-located non-physician behavioral
health specialists.

Conclusions: AUD and OUD are underdiagnosed and undertreated within a sample of
independent primary care organizations serving mostly rural patients. Primary care organizations
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likely need service models, technologies, and workforces, including non-physician behavioral
health specialists, to improve capacities to diagnose and treat AUD and OUD.

Introduction

Over 34 million US adults suffer from alcohol use disorder (AUD) or opioid use disorder
(OUD) annually (Grant et al., 2015; Han et al., 2017). Together, these conditions account for
3.8% of all disability-adjusted life years, which is comparable to other chronic medical
conditions including diabetes or major depression (Institute for Health Metrics and
Evaluation, 2016). AUD and OUD are also largely untreated conditions; in the US adult
population, only 7.6% of individuals with AUD and 14.6% of individuals with drug use
disorders obtain treatment within a one-year period (Substance Abuse and Mental Health
Services Administration, 2015).

There are increasing calls to improve access to AUD and OUD treatments in primary care,
where treatments — especially medication-based treatments — may be more accessible,
convenient, and potentially more cost efficient than traditional specialty substance use
disorder treatment (Spithoff & Kahan, 2015; Bradley & Kivlahan, 2014; McLellan et al.,
2013; McLellan & Woodworth, 2014). Efforts to treat AUD and OUD in primary care are
further supported by improvements in coverage for substance use disorder treatment by US
medical insurers and advancements in medications for AUD and OUD that can be prescribed
in primary care, which, particularly for OUD, are critical components of evidence based
treatment (Ducharme, Chandler, & Harris, 2016; McLellan & Woodworth, 2014; Watkins et
al., 2017; Wu et al., 2017). These efforts also are aided by an increasing presence of
behavioral health services co-located within primary care, which can help patients enhance
their motivation for change, learn cognitive-behavioral strategies for initiating and
maintaining change, maintain engagement in medication assisted treatments, and address co-
occurring mental health problems (Schuckit et al., 2016).

It is well recognized that AUD and OUD are substantially underdiagnosed and undertreated
within primary care (Bowman et al., 2013; Rieckmann et al., 2016; Spithoff & Kahan,
2015). This gap has been attributed to several factors, including limited clinician knowledge
and training on substance use disorders, skepticism about the effectiveness of AUD and
OUD treatments, lack of universal screening, and stigma around substance use (Glass et al.,
2017; Kuehn, 2008; Venner et al., 2018; Wakeman & Barnett, 2018). However, the extent to
which AUD and OUD are underdiagnosed is not well known, and more precisely
quantifying gaps within the “cascade of care” for diagnosing and treating these conditions is
a critical step for understanding service needs, directing quality improvement efforts, and
monitoring improvements in care systems (Sanghavi et al., 2017; Socias, Volkow, & Wood
2015; Tai & McLellan, 2012; Williams et al., 2018, 2019).

Electronic health records (EHRS) have been identified as key tools to assist with efforts for
evaluating and improving AUD and OUD care (Ghitza et al., 2011; Wu et al., 2017) and can
be help characterize AUD and OUD treatment “cascades of care” (Socias et al., 2015;
Williams et al., 2018, 2019). Previous studies using EHR data to quantify AUD and OUD
diagnosis and treatment rates have usually taken place within large, integrated healthcare
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systems such as Kaiser Permanente (KP; e.g., Bahorik et al., 2017) or the Veterans Health
Administration (VHA,; e.g., Williams et al., 2017). For example, the KP Northern California
health system estimated the one-year prevalence of documented AUD and OUD diagnoses at
6.3% and 1.4%, respectively, using data from their integrated EHR system (Bahorik et al.,
2017). In the VHA, the estimated one-year prevalence of documented AUD diagnoses was
similarly 6.4% and EHR records indicated that 5.1% of patients with a documented AUD
diagnosis also had documented orders for an FDA-approved AUD medication (Williams et
al., 2017). All of these estimates indicate substantially lower rates of diagnosis and treatment
in routine care compared to the estimated prevalence of AUD and OUD within primary care
clinics based on confidential, structured research interviews with a large sample of patients
in urban and suburban primary care clinics in four East Coast US states (AUD: 13.9%,
OUD: 4.7%; John et al., 2018; Wu et al., 2017).

Collectively, these studies have helped quantify the extent to which AUD and OUD are
underdiagnosed and undertreated in large, integrated health systems that provide primary
care. However, these settings may not generalize to smaller and medium sized primary care
practices (e.g., clinics with < 20 physicians), which constitute the majority of primary care
practices in the US (Bauer et al., 2012; Liaw et al., 2016). These may also fail to generalize
to other geographic regions and to clinics that serve rural and socioeconomically
disadvantaged populations, which often have variable and limited integrated services to
systematically diagnose and treat AUD and OUD. In one exception to this limitation,
Rieckmann et al. (2016) used EHR records from a national network of 17 health centers and
found lower rates documented AUD (3.0%) and OUD diagnoses (1.1%) compared to the
larger integrated systems at KP and VHA. Rieckmann et al. also found low rates of
prescriptions for FDA-approved medications among patients with documented AUD (3.2%)
and documented OUD (29.0%). In another study using EHR data from 70 OCHIN-member
community based health centers that also primarily served low-income individuals,
Rieckmann et al. (2017) similarly found that 24.7% of patients with documented OUD were
prescribed buprenorphine.

In the present study, we leveraged EHR data from a regional data sharing network named
Data QUEST (Stephens, Andereson, Lin, & Estiri, 2016) to evaluate the rates of documented
AUD and OUD diagnoses and treatments in 21 primary care clinics within four independent,
community-based healthcare organizations that primarily serve rural and/or
socioeconomically disadvantaged patients. We hypothesized that the prevalence of
documented AUD and OUD diagnoses would be lower than the estimated prevalence of
these disorders within the primary care patient population (Wu et al., 2017) and that most
patients with documented AUD or OUD diagnoses would not receive co-located behavioral
treatment or have documented orders for AUD or OUD medications. In exploratory
analyses, we also examined the between-clinic variability in rates of AUD and OUD
diagnoses and treatments and tested whether rates of diagnoses and treatments were higher
among patients who were seen in clinics that had co-located behavioral health specialists.
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Setting and Data Source

Measures

Four primary care practice organizations participated in the study. Each is a member of the
WWAMI (Washington-Wyoming-Alaska-Montana-Idaho) region Practice and Research
Network (WPRN), a practice-based research network that supports research and quality
improvement across the WWAM I region. Each organization is a part of the Data Query
Extraction Standardization Translation (Data QUEST) network, which provides technical
infrastructure that supports harmonization of EHR data across disparate primary care
practices for the purpose of translational research (Stephens et al., 2016; Cole, Stephens,
Keppel, Estiri, & Baldwin, 2016). Prior to joining the WPRN, two of the four member
organizations were affiliated with the University of Washington through residency training
program sites, while the other two organizations were not affiliated with any universities or
academic medical centers. The 21 primary care clinics within these organizations were
community health clinics that provided primary care to patients with limited income,
insurance, or other resources, and rural hospital-associated clinics that mostly served
patients in small cities and rural areas. The WPRN Coordinating Center provided outreach
to Data QUEST member organizations to solicit participation in the current study. Each
organization was given an information sheet about the study, and all four Data QUEST
member organizations with the necessary EHR elements required for the study agreed to
participate. Participating organizations received $500 to cover service costs related to the
study (e.g., administrator time).

EHR data from all adult patients (18 years or older) with at least one documented primary
care visit between January 1, 2015 and December 31, 2016 (A=47,502) were extracted from
the Data QUEST harmonized data warehouse. We included observations over this two-year
period (rather than the more common one-year time frame often used when estimating
prevalence rates) because a longer timeframe would include a larger sample of the primary
care patient population and would allow more opportunity to detect potential AUD and OUD
diagnoses and treatments due the infrequency with which many patients visit primary care.

Documented diagnoses.—Diagnoses were coded in EHRs as International
Classification of Diseases (ICD) 9t or 10t edition codes that were extracted from EHR
form fields associated with clinic visits and problem lists. To be included, each diagnosis
had to be designated as active on the problem or associated with a clinical visit during any
time within the two-year observation period. The list of ICD codes that were considered to
indicate AUD and OUD diagnoses was generated based on previous research involving
EHR-based AUD diagnoses (Williams et al., 2017) and manual review of ICD-9 and ICD-10
codes for OUD diagnoses and additional alcohol-attributable medical conditions. Qualifying
AUD diagnoses included AUD that was not in remission (e.g., alcohol abuse, dependence),
alcohol intoxication or withdrawal, and medical conditions that are 100% attributable to
alcohol as classified by the US Centers for Disease Control and Prevention (CDC, 2017) and
indicate a high likelihood of alcohol use disorder (e.g., alcoholic cirrhosis of liver, alcoholic
fatty liver, alcoholic gastritis, etc.; see CDC, 2017). Fetal alcohol spectrum disorders were
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excluded. OUD diagnoses included those indicating likely OUD that was not in remission
(e.g., opioid abuse, dependence, intoxication, withdrawal).

ICD codes generated through previous research with Data QUEST identified the presence of
other chronic medical conditions. These conditions included hypertension (ICD-9 codes:
401-404, ICD-10 codes: 111-113), depression (296.2, 296.3, F32, F33), diabetes (250, E10,
E11), asthma (493, J45), and HIV (042, B20), which were evaluated descriptively to
characterize other chronic health conditions that are commonly diagnosed and treated in
primary care.

Documented treatment services in primary care.—Documented AUD and OUD
treatment services were identified based on whether patients had documented orders for
medications that could potentially treat their AUD or OUD or had documented visits with a
co-located non-physician behavioral health specialist during the two-year observation
period. Medication orders were identified using text-string searches of generic and brand-
name medications, which could include orders that were originally prescribed within the
participating clinics and historical orders that documented prescriptions from outside
sources. For AUD, we included three FDA-approved medications (naltrexone, disulfiram,
acamprosate) and one non-FDA-approved medication that demonstrated efficacy for treating
AUD in a meta-analysis (topiramate; Jonas et al., 2014) which has been included in previous
evaluations of AUD medications in routine care (Williams et al., 2017) and has been
recommended as a treatment for AUD in some large, integrated health systems such as the
VHA. For OUD, we included two FDA-approved medications (buprenorphine, naltrexone)
that indicate potential treatment of OUD, given they may be used to address other issues
(e.g., pain, alcohol use disorder). We did not include methadone because this medication
may only be prescribed to treat OUD from federally recognized opioid treatment programs
(SAMHSA, 2015). Receipt of co-located behavioral health services was identified based on
documented encounters in the primary care organization with non-physician behavioral
health specialists, which included psychologists, social workers, and mental health
counselors. The EHR data did not indicate the type of behavioral health services delivered in
these visits, but clinics typically followed a Primary Care Behavioral Health Model (Hunter
etal., 2017; Sandoval et al., 2017) with services that often include warm handoffs, brief
interventions, and addressing behavioral aspects of medical or psychiatric issues that may or
may not be related to substance use.

Data Analysis

Primary descriptive data analyses focused on estimating the prevalence of documented AUD
and OUD diagnoses and potential treatments. EHR data were analyzed as a cross-sectional
dataset with binary variables reflecting the presence or absence of documented diagnoses
and treatments at any point during the two-year observation period. The observed rates of
documented AUD and OUD diagnoses and potential treatments were compared to the one-
year estimated prevalence rates of AUD (13.9%) and OUD (4.7%) that were obtained in a
previous study of US East Coast primary care patients in urban and suburban clinics via
structured, confidential research interviews (Wu et al., 2017). Of note, the population studied
by Wu et al. may not be representative of the population studied here due to demographic
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and regional differences (i.e., patients in urban and suburban areas of the East Coast US may
differ from those in predominantly rural areas in the WWAMI region). Nonetheless, in our
judgment, this study offered the best available comparison of AUD and OUD prevalence
rates for our sample because it used structured, confidential research interviews, which are
more likely to indicate the actual prevalence rates of these conditions compared to studies
that rely on diagnoses made by clinicians in routine care, which greatly underestimate the
actual prevalence of these conditions. In addition, Wu et al. obtained their estimates using
primary care samples, where rates of substance use disorders are higher than rates obtained
in nationally-representative epidemiological samples (Wu et al., 2017).

In exploratory analyses, we evaluated the variability in rates of diagnoses and treatments
across the 21 participating clinics and tested whether diagnosis and treatment rates were
higher among patients who were seen in clinics with co-located non-physician behavioral
health specialists and among patients who were seen in larger (>20 physicians) vs. smaller
or medium-sized clinics. When a given patient visited more than one clinic, they were
included in analyses for each of the clinics they had visited during the study period for these
clinic-level analysesl. All analyses were conducted using R software (R Core Team, 2017).
Use of the data contained in the Data QUEST warehouse was determined by the University
of Washington Human Subjects Division to not be considered human subjects research and
was therefore exempt from IRB review.

Patient Descriptive Statistics

Sample demographic information is presented in Table 1. The mean age was 47.98 years and
42.3% of patients were male. The sample was majority Caucasian (86.5%), followed by
African American (2.2%), Asian (1.7%), Native American (1.2%), Native Hawaiian or
Pacific Islander (0.4%), and more than one race (0.1%); 7.9% of patients had no race
information. Hispanic or Latino ethnicity was reported by 13.4% of patients; 7.8% of
patients did not have ethnicity information in their EHR data. Large proportions of the
sample had documented chronic diseases including hypertension (31.3%), depression
(19.5%), diabetes (7.6%), asthma (2.4%), and HIV (0.6%). Patients had 243,138 clinic
visits2 during the two-year observation period. Visits were documented with 578 unique
providers. There were 4524 patients (9.5% of sample) who visited with a behavioral health
specialist during the two-year observation period; those patients had a median of 3 such
visits. The majority of patients (78.3%) were only seen in one clinic; however, 18.0% of
patients visited two clinics and 3.7% visited three or more clinics.

Clinic Descriptive Statistics

Rural-urban continuum codes (US Department of Agriculture Economic Research Service,
2013) were used to classify whether clinics were located within rural or urban counties. Nine

IHowever, for the primary analyses that focus on the full sample, each patient was counted only once regardless of how many clinics

they visited.

Defined as an EHR-documented “visit” entry, which included visits for medical and/or behavioral health but excluded visits that were
documented solely as chart reviews or orders. This analysis excluded repeated visits within the same day.
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clinics were in rural counties with populations less than 20,000; one was in a rural county
with a population over 20,000; four were in urban counties with populations less than
250,000 that were known to serve rural communities, and seven were in urban counties in
metro areas with populations of 250,000 to 1 million. There was a median of 8 physicians
per clinic, with 5 clinics estimated3 to be small sized clinics (<5 physicians), 11 clinics
estimated to be medium sized (6 to 20 physicians), and 5 clinics that were large sized (>20
physicians; Liaw et al., 2016). One of the “small” clinics and two of the “medium” sized
clinics were satellite clinics with limited hours and provider availability. There were seven
clinics with fewer than 500 unique adult patients during the two-year observation period, ten
clinics with 500 to 5000 unique adult patients, and four clinics with over 5000. Eight of the
21 primary care clinics (38.1%) had documented visits provided by co-located non-
physician behavioral health specialists, which included 5 psychologists, 5 social workers,
and 5 mental health counselors. Each of the four organizations had at least one
buprenorphine prescriber.

Prevalence of Documented AUD and OUD Diagnoses

AUD diagnosis and treatment rates.—As shown in Figure 1, the estimated two-year
prevalence of EHR-documented AUD was 3.1% (/7=1476 patients). Of patients with
documented AUD, 24.3% (n=358; 0.8% of the full sample of 47,502) had any documented
potential treatment for AUD (Figure 1; specific treatments are discussed more in subsequent
sections). Figure 2 displays the specific AUD diagnoses identified in the EHR, which most
commonly reflected alcohol abuse and alcohol dependence rather than alcohol-attributable
medical conditions.

OUD diagnosis and treatment rates.—The two-year prevalence of EHR-documented
OUD was 0.8% (=402 patients). Of patients with documented OUD, 49.0% (n=171; 0.4%
of the full sample of 47,502) had any documented potential treatment for OUD in the EHR
(Figure 1). Figure 2 displays the specific OUD diagnoses that were given to patients.

Types of AUD and OUD Treatment

AUD treatments.—Figure 3 shows the proportions of patients with documented AUD who
had documented visits with a behavioral health specialist or orders for AUD medications.
Just under one in four patients (24.3%) with documented AUD had documented AUD
medication orders or co-located behavioral treatment. More specifically, only 7.8% had
orders for AUD medications (naltrexone, acamprosate, disulfiram, topiramate), and 18.4%
had one or more documented visits with a co-located behavioral health provider. For
comparison, 23.0% of patients with documented depression diagnoses had visits with a co-
located behavioral health provider. Among patients with AUD who visited a co-located
behavioral health provider, 54.6% had a documented depression diagnosis.

OUD treatments.—Less than half of patients (42.5%) with documented OUD had
documented orders for potential OUD medications or co-located behavioral treatment. More

3The number of unique physicians per clinic was estimated using visit data from adult patients only. Therefore, these estimates would
exclude any physicians who exclusively saw children under 18 years old.
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specifically, 26.6% had OUD medication orders, most commonly for buprenorphine, and
29.6% had one or more documented visits with a co-located behavioral health specialist.
Among patients with OUD who had visits with a co-located behavioral health specialist,
52.1% also had a documented depression diagnosis.

Variability Across Clinics

The substantial amount of variability in documented AUD and OUD diagnoses and
treatments across the 21 study clinics is shown in Figure 4, where each vertical bar
represents the diagnosis and treatment rate for one clinic. Documented AUD diagnoses
ranged from 1.0% to 4.9% of all patients within each clinic. Documentation of potential
AUD treatments ranged from 0% (in 3 clinics) to 1.9% of all patients within each clinic.
Documented OUD diagnoses ranged from 0% (in 2 clinics) to 2.6%. Documentation of
potential OUD treatments ranged from 0% (in 9 clinics, including the 2 clinics with no
documented OUD diagnoses) up to 1.2% of all patients within each clinic.

Patients who were seen in any of the eight clinics that had co-located non-physician
behavioral health specialists were significantly more likely to receive an AUD diagnosis
compared to patients in clinics that did not have these specialists (3.4% vs. 2.6%, relative
risk [RR] = 1.32, 95% CI: 1.18 to 1.48); however, the likelihood of receiving an OUD
diagnosis was nominally (but not significantly) lower in clinics with behavioral health
specialists (0.8% vs. 1.0%, respectively; RR=0.82, 95% CI: 0.67 to 1.004). Patients with an
AUD diagnosis were more likely to receive an AUD medication if they were seen in a clinic
with co-located non-physician behavioral health specialists compared to a clinic without
(8.6% vs. 5.6%, respectively, RR=1.54, 95% CI: 1.01 to 2.44). Similarly, patients with an
OUD diagnosis were more likely to receive an OUD medication if they were seen in a clinic
with co-located non-physician behavioral health specialists compared to a clinic without
(42.3% vs. 1.3%, RR=32.60, 95% CI: 11.87 to 144.42).

Comparing “large” clinics (>20 physicians) to “small” and “medium” sized clinics (<20
physicians), there were no differences in rates of documented AUD (mean difference=0.88%
higher in large clinics, SE=0.55, p=.13) or OUD diagnoses (mean difference=0.16%,
SE=0.31, p=0.61). Patients with an AUD diagnosis were not more likely to receive an AUD
medication if they were seen in a large clinic (mean difference = 0.15% higher in large
clinics, SE=2.3, p=.95); however, patients with OUD diagnoses were more likely to receive
OUD medication if they were seen in a large clinic (mean difference = 35.86%, SE=13.58,
p=.02).

Sensitivity analysis: One-year versus two-year prevalence estimates.—We
intentionally used a two-year observation period in our primary analyses because many
patients visit primary care infrequently; however, we also conducted sensitivity analyses to
estimate AUD and OUD diagnosis and treatment rates over a one-year period (calendar year
2015) to mirror similar observation periods used in many epidemiological studies.
Documented AUD diagnoses occurred at similar rates for the one-year (3.2%) and two-year
(3.1%) observation periods. However, the documented prevalence for any type of AUD
treatment was lower in the one-year period (18.0%) compared to the two-year period
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(24.3%). More specifically, the one-year observation period yielded lower rates of AUD
medication orders (4.4%) compared to the two-year period (7.8%); rates of visits with a co-
located non-physician behavioral health specialist were also lower in the one-year period
(15.3%) compared to the two-year period (18.4%).

The one-year and two-year rates of documented OUD diagnoses were the same (0.8%).
However, the one-year prevalence of documented OUD medications (20.1%) was lower than
the two-year prevalence (26.6%), with a similar pattern for visits with a co-located non-
physician behavioral health specialist (22.9% vs. 29.6%).

Sensitivity analyses: Problem lists versus visit diagnoses.—In additional
sensitivity analyses, we compared rates of documented AUD and OUD diagnoses by
deriving these diagnoses solely from problem lists (i.e., diagnoses that are associated with
patients over a period of time) versus diagnoses associated with specific clinic visits (i.e.,
diagnoses that are manually entered by a clinician for a specific clinic visit). This analysis
was motivated by patients potentially having AUD or OUD diagnoses that remain active on
problem lists for long periods of time despite the diagnoses being potentially resolved or not
actively addressed during visits. Out of all 1476 patients with documented AUD by either
method, 1449 patients (98.2%) had the diagnosis on their problem list, whereas only 490
patients (33.2%) had the diagnosis associated with a clinical visit. Among the 402 patients
with documented OUD by either method, 376 patients (93.5%) had the diagnosis on their
problem list and 211 patients (52.5%) had the diagnosis associated with a visit. Thus, the
estimated two-year prevalence rates of documented AUD and OUD that were reported above
would be reduced substantially if we included only patients with AUD or OUD diagnosis
associated with clinic visits. For patients with only visit diagnoses, rates of documented
pharmacological or behavioral treatment increased to 42.9% for AUD (versus 24.3% for
patients with visit and/or problem list diagnoses) and to 65.9% (versus 42.5%) for OUD,
suggesting that more treatments were potentially offered when AUD or OUD diagnoses
were associated with a clinic visit (versus on a problem list).

Sensitivity analyses: Generic “drug use disorder” diagnoses.—We examined
rates of FDA-approved AUD and OUD medications among the 941 patients (1.9% of
sample) who were not diagnosed with AUD or OUD but were diagnosed with unspecified
substance use disorders (e.g., “unspecified drug dependence”). Only 22 of these patients
(2.3%) were prescribed AUD medications and none were prescribed OUD medications,
suggesting that our omission of generic “drug use disorder” diagnoses from our analyses
was unlikely to have reduced our estimated treatment rates.

Discussion

Our study indicates the extent to which AUD and OUD appear to be underdiagnosed and
undertreated in predominantly small- and medium-sized primary care clinics that primarily
serve rural and socioeconomically disadvantaged populations. Our observed rates of EHR-
documented AUD and OUD diagnoses were approximately four to six times lower than their
estimated prevalence obtained using confidential research interviews from East Coast
primary care clinics (Wu et al., 2017). Moreover, only about one in 15 patients with
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documented AUD had orders for efficacious AUD medications (defined as medications with
FDA-approval for AUD or support in a meta-analysis; Jonas et al., 2014) and about one in
five patients with documented AUD had any documented visits with a co-located non-
physician behavioral health specialist. About one in four patients with documented OUD
had orders for FDA-approved OUD medication, with lower rates in smaller- and medium-
sized clinics compared to large clinics, even though all participating organizations had at
least one buprenorphine prescriber. Combined, these low rates of diagnosis and treatment
suggest that potentially only one in 17 patients with AUD and one in 14 patients with OUD
is both diagnosed and provided with AUD or OUD medications or non-physician behavioral
health services in primary care. Albeit, this may still be an optimistic estimate given that we
could not verify how many of those medication orders went unfilled or how many
medications and visits with non-physician behavioral specialists did not address AUD or
OUD. These rates that suggest that underdiagnosis and undertreatment were present across
the 21 clinics that were studied, with some clinics potentially having no patients that
received treatment for an AUD or OUD.

Previous studies have observed low rates of documented AUD and OUD diagnoses in a
national network of 17 safety-net community health centers (Rieckmann et al., 2016).
However, rates of AUD diagnoses were approximately two times higher in VHA settings
(Williams et al. 2017) and rates of both AUD and OUD diagnoses were also approximately
two times higher in a study with KP Northern California patients (Bahorik et al., 2017).
Notably, integrated services for alcohol screening, assessment, and treatment in larger
integrated healthcare settings could contribute to higher rates of AUD detection and
diagnosis (Bradley et al., 2011, 2019); however, the observed rates of AUD
pharmacotherapy in our study were similar to those observed in the VHA by Williams et al.
(2017).

The low rates of documented AUD and OUD diagnoses and treatments observed here are
likely attributable to many factors. Patients may not prioritize or voice concerns about
alcohol or opioids with their providers or may lack opportunities to discuss treatment
options. Co-occurring medical and psychiatric conditions are common and may compete for
clinical attention during primary care visits. Providers often lack training and confidence in
assessing and treating substance use (Elwy et al., 2013; Ozer et al., 2004), and may
subsequently avoid addressing these conditions with patients. Inconsistent practices in
screening, assessment, and treatment across settings may further decrease diagnosis and
treatment rates (Williams et al., 2015), explaining some variability across clinics.
Prescribing OUD medications has particular hurdles in primary care, with physicians and
administrators citing regulatory prohibitions, limited workforce training, and lack of
institutional support as perceived barriers to prescribing buprenorphine (Hutchinson et al.,
2014; Knudsen, Abraham, & Oser, 2011). Qualitative research by Hutchinson et al. (2014)
also found that primary care physicians cited a lack of integrated behavioral healthcare
specialists as the most common reason for not prescribing buprenorphine for patients with
OUD, and our study provides quantitative evidence that aligns with these reported
limitations. We found that patients with OUD diagnoses were more likely to receive OUD
medications if they were seen in in clinics with co-located non-physician behavioral health
specialists than if they were seen in clinics without co-located behavioral health specialists.
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Moreover, this finding also extended to AUD, as patients in clinics with co-located
behavioral health specialists were more likely to receive an AUD diagnosis and, once
diagnosed, more likely to receive AUD medications. Although the AUD and OUD
medications studied here can be prescribed by primary care providers without the presence
of co-located non-physician behavioral health specialists, it is possible that having such
specialists co-located within primary care contributes to these higher rates of diagnosis and
treatment that are observed in the current study. Importantly, however, the associations
between co-located behavioral health and increased diagnosis and treatment rates in our
study were correlational, and it is also possible that a host of other variables could account
for the relationships that were observed. For example, clinics can vary considerably in terms
of their clinical approaches, policies, cultures, and resources related to diagnosing and
treating behavioral health conditions and substance use disorders. These factors could
simultaneously affect the likelihood of having co-located behavioral health specialists and
the extent to which AUD and OUD are addressed, even if the availability of co-located
behavioral health did not directly cause AUD and OUD to be diagnosed or treated more
frequently.

Improving rates of AUD and OUD diagnosis and treatment in primary care may require
implementation of workflows to routinely screen for unhealthy levels of drinking or opioid
use, which if present, could be followed by more detailed assessments of AUD and OUD
symptoms (Bradley et al., 2019; Bobb et al., 2017; Marsden et al., 2019; National Council
for Behavioral Health, 2018). For example, electronic clinical reminders designed to
facilitate screening and brief intervention for alcohol have been shown to increase rates of
screening for heavy drinking at the VHA (Bradley et al., 2006) and at Kaiser-Permanente
Washington (Bobb et al., 2017), although implementation of these reminders has often been
challenging (Williams et al., 2011) and is not always associated with reductions in patient
drinking (Williams et al., 2009, 2010, 2017).

There is increasing support for implementing brief screens for problem opioid use (e.g.,
McNeely et al., 2016; US Preventive Services Task Force, 2019). Other EHR-based clinical
support tools could guide primary care clinicians through decision-making protocols for
assessing, treating, and monitoring AUD and OUD (Bobb et al., 2017; Hallgren, Bauer, &
Atkins, 2017; Lapham, et al., 2012) or facilitate remote delivery of AUD and OUD treatment
(Ramsey, 2015), particularly for patients in rural areas or with limited treatment access, but
these also require particular attention to addressing patient buy-in and acceptability, provider
adoption and training, and system-level policies and reimbursement (Ramsey, 2015;
Williams et al., 2016).

Integrated service delivery models that incorporate specialty providers with expertise in
AUD and OUD can also be implemented to ensure that AUD and OUD services are
prioritized in primary care (Chou et al., 2016). These models often delegate care integration,
coordination, and routine patient contact to non-physician specialists, who may have a
greater capacity to address AUD- and OUD-related needs and can incorporate higher-fidelity
AUD- and OUD-focused psychotherapeutic techniques in their clinical interactions
(Aharonovich et al., 2017; Mullin et al., 2015; Watkins et al., 2017). Even though many
clinics (including many of those studied here) have co-located behavioral health specialists,
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they may not be utilizing service models that systematically prioritize assessment or
treatment for AUD and OUD as opposed to mental health conditions like depression, which
was much more commonly diagnosed in our sample (19.5% of patients) than AUD and
OUD. Nonetheless, behavioral specialists who do not specialize in AUD or OUD treatment
could still potentially help patients with AUD and OUD by helping them manage stress and
comorbid mental health conditions, both of which are highly prevalent in patients with AUD
and OUD and are associated with worse treatment outcomes (McLean et al., 2019).
Integrating care for substance use disorders within primary care could also reduce stigma
associated with AUD and OUD by emphasizing these conditions as equally important to
health as other chronic conditions, such as depression, diabetes, or asthma (Shim & Rust,
2013). Reducing the perception of these conditions as only being treatable in specialty care
settings may particularly benefit patients who perceive psychiatric diagnostic labels as more
stigmatizing, and, in turn, are less likely to obtain care in specialty treatment settings due to
stigma (Campbell et al., 2016).

There are several limitations to our study. AUD and OUD diagnoses on problem lists and
visit diagnoses may not reflect whether these diagnoses were actually discussed during
clinical visits. Further, with our EHR data it was not possible to know which types of
behavioral interventions were delivered, or for what conditions medications or behavioral
interventions were used. For example, buprenorphine could have been used to treat pain-
related conditions, topiramate could have addressed other psychiatric or neurological
conditions, and behavioral health interventions could have addressed a comorbid mental
health condition, such as depression, which was diagnosed in over half of patients with AUD
or OUD who visited co-located behavioral health specialists. We also could not directly
address whether diagnoses remained on problem lists despite being resolved. Providers
could have documented AUD and OUD in unstructured data fields (e.g., patient history
notes) which could not be detected in our analyses. We could not obtain pharmacy data to
detect whether medications orders were filled by patients. Some patients may have received
AUD or OUD treatments from outside clinics through referrals made in primary care, which
could not be captured with our dataset unless they were entered by clinicians as historical
medication orders. We could not evaluate clinical practices within the participating clinics to
validate the rates of AUD and OUD among patients using gold-standard methods (e.g.,
confidential structured research interviews), which would help contextualize the current
study findings. Although Wu et al. (2017) provide high-quality prevalence estimates of AUD
and OUD diagnoses in primary care using confidential structured research interviews, their
estimated prevalence rates are based on patients in cities and suburbs of the US East Coast
that may differ from patients in small cities and rural areas of the Pacific Northwest of the
United States.

Conclusions

This study helps quantify the potential extent of diagnostic and treatment service gaps in
primary care organizations serving rural and socioeconomically disadvantaged patients.
Rates of AUD and OUD diagnoses in these settings are lower than what has been established
in previous studies of larger integrated health systems (Bahorik et al., 2017; Williams et al.,
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2017). Primary care clinics with co-located behavioral health specialists may be more likely
to diagnose AUD and more likely to treat AUD and OUD with effective medications.
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Highlights

. Rates of AUD and OUD diagnosis and treatment in primary care are not well
known

. We used electronic health record data to study AUD & OUD diagnoses and
treatments

. AUD & OUD were diagnosed less frequently than their estimated population
prevalence

. Few diagnosed patients had orders for FDA-approved AUD or OUD
medications

. Efforts are needed to increase AUD and OUD detection and treatment in
primary care
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Figure 1. Cascades of care for AUD and OUD.

OUD prevalence rates in Wu et al. were obtained from urban and suburban primary care
clinics on the East Coast, which may not generalize to the current sample.
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Figure 3. Specific AUD and OUD treatments among patients with documented AUD and OUD
Among patients who received naltrexone, 10 patients with AUD and 1 patient with OUD

were documented as receiving the injectable form.
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AUD Cascade of Care, by Clinic
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Figure 4. Variability in documented diagnoses and treatments across clinics.
Numbers below each bar indicate different primary care clinics. OUD prevalence rates in

Wau et al. were obtained from urban and suburban primary care clinics on the East Coast,
which may not generalize to the current sample.
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Demographics for patient sample

Total N = 47,502

N %
Age, M (SD) 47.98  (19.08)
Male 20102  42.3%
Caucasian 41091 86.5%
Black or African American 1039  2.2%
Asian 829 1.7%
American Indian or Alaska
Native 579  1.2%
Native Hawaiian or Pacific
Islander 181  0.4%
More than one race 49  01%
No race information 3734 7.9%
Hispanic or Latino 6386 13.4%
Not Hispanic or Latino 37421 78.8%
No ethnicity information 3695  7.8%
Clinic visits (medical or
behavioral health), M (SD) 518 (5.85)
Any behavioral health visits 4524 9.5%
Hypertension diagnosis 14874  31.3%
Depression diagnosis 9272  19.5%
Diabetes diagnosis 3631  7.6%
Asthma diagnosis 1138  2.4%
HIV diagnosis 292 0.6%
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