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Introduction: Medication-assisted treatment (MAT) for opioid use disorder (OUD) is underused in primary care. Little is known about patient demographics associated with MAT initiation, particularly
among models with an interdisciplinary approach, including behavioral health integration. We hypothesize few disparities in MAT initiation by patient characteristics after implementing this model for OUD.
Methods: Electronic health record data were used to identify adults with >1 primary care visit in 1
of 2 study clinics in a Pacific Northwest academic health system between September 1, 2015 and August
31, 2017 (n ⴝ 23,372). Rates of documented OUD diagnosis were calculated. Multivariate logistic regression estimated odds ratios of MAT initiation, defined as >1 electronic health record order for buprenorphine or naltrexone, by patient covariates.
Results: Seven percent of the study sample had an OUD diagnosis. Of those patients, 32% had >1
MAT order. Patients with documented psychiatric diagnoses or tobacco use had higher odds of initiating
MAT (odds ratio [OR] ⴝ 1.62, P ⴝ .0003; OR ⴝ 2.46, P < .0001, respectively). Uninsured, Medicaid,
and Medicare patients had lower odds than those commercially insured (OR ⴝ 0.53, 0.38, and 0.31,
respectively; P < .0001). Patients who were older, of a race/ethnicity other than non-Hispanic white,
had documented diabetes, and had documented asthma or chronic obstructive pulmonary disease
showed lower odds of initiation.
Discussion: MAT initiation varied by patient characteristics, including disparities by insurance coverage and race/ethnicity. The addition of behavioral health did not eliminate disparities in care, but
higher odds of initiation among those with a documented psychiatric diagnosis may suggest this model
reaches some vulnerable populations. Additional research is needed to further examine these findings.
(J Am Board Fam Med 2019;32:724 –731.)
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Opioid use disorder (OUD) is a signiﬁcant public
health concern in the United States. From 1999 to
2016, drug overdoses resulted in 632,331 deaths in
the United States, including 351,630 opioid over-
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dose deaths.1 Drug overdose is now the leading
cause of accidental death in the United States,2
with an increase especially with synthetic opioids
through 2016.3 In addition to the health-related
consequences of OUD, estimated attributable annual health care costs range from $10,000 to
$20,000 per patient.4 – 6
Medication-assisted treatment (MAT) for OUD,
including buprenorphine and naltrexone, has positive
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registered nurse, behavioral health provider, and
medical provider to determine if the program was
an appropriate level of care for the patient and if a
prescription for a buprenorphine-containing medication or naltrexone was appropriate. Patients who
entered this MAT model started with frequent visits
(up to several times a week) and could progress to less
frequent visits (up to every 60 days) as they engaged in
their recovery and increased in stability.23
Little is known about the characteristics of patients who initiate MAT in primary care programs
with robust behavioral health support. Our study
examined the prevalence of OUD diagnosis and
patient characteristics (e.g., demographics and
medical comorbidities) associated with the initiation of MAT (buprenorphine or naltrexone) in the
2 primary care clinics that implemented the interdisciplinary program described above with the aim
to engage underserved patients with OUD in treatment. With a more holistic approach to MAT care
in these clinics that included education on reducing stigma around patients with OUD and training in trauma informed care, we postulated that
that patients who initiated MAT would have similar characteristics to those who did not initiate
MAT. We also hypothesized that we would see
higher odds of MAT initiation among Medicaidinsured individuals, as there may be fewer alternative OUD treatment options covered by that
insurance in the geographic areas these clinics
serve. This study aimed to better understand who
engaged with the MAT program to help lay
groundwork for an expanded line of inquiry to
evaluate and improve MAT models with signiﬁcant behavioral health involvement.

Methods
Study Design
This was a retrospective observational study.
Setting
This study was conducted in 2 academic primary
care clinics within the same health care system in
the Paciﬁc Northwest. One practice was a Rural
Health Clinic and the other was a Federally
Qualiﬁed Health Center. Both of these primary
care clinics received supplemental payments to
subsidize underserved care because of their Rural
Health Clinic or Federally Qualiﬁed Health
Center status, had an integrated behavioral
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impacts on treatment retention7–10 and is positively
associated with an increased quality of life.11 Buprenorphine is an alternative to methadone that can
be used in primary care,10 is an effective treatment for
OUD compared with abstinence-only treatment
models,10,12,13 and is currently underused.14,15 Limited research has shown disparities in MAT initiation
in primary care settings by age,14,16 race/ethnicity,16
and health insurance coverage.14,16 Findings regarding the relationships between MAT initiation and
psychiatric and physical comorbidities are mixed and
seem to vary depending on the speciﬁc comorbidity.14
However, mental and physical health conditions are
known to be common in patients with OUD,17 and
patients with mental illness have higher rates of substance use.18 This strong association between substance use and psychiatric comorbidities19 can make
initiation and maintenance in MAT programs more
difﬁcult in this population.20
There are multiple models of MAT that exist in
primary care settings, with differing levels of behavioral health integration.21,22 Before implementing the interdisciplinary MAT model studied, patients with OUD could see behavioral health
specialists at their primary care clinic as part of
their OUD treatment, but it was not a standardized
component of the MAT program. The model implemented in the study clinics used for this analysis
was adapted from the Family Health Center of
Worcester model in the state of Massachusetts. It
used buprenorphine-containing medications and
naltrexone, and added masters-level behavioral
health providers to the primary care team to work
with patients on improving coping skills, relapse
prevention, and resilience strategies, with the goal
of holistically addressing the complex psychosocial
needs of patients with OUD.23 In both clinics,
behavioral health providers had speciﬁc training in
working with patients with substance use disorders
(SUDs). Medical and behavioral health providers at
these clinics also trained in and practice traumainformed care and a harm reduction approach to
treatment. The interdisciplinary model expanded
the role of behavioral health by encouraging continuity visits and regular assessments throughout
engagement in the MAT program, which also supported providers in diagnosing and treating SUDs.
The behavioral health team worked in collaboration with a registered nurse (RN) who focused on
care management and monitored the frequency of
visits. MAT was initiated with an assessment by a

Study Population
To examine the prevalence of documented OUD,
our denominator included adults aged 18 years and
older at the start of the study who had at least 1
primary care visit to either of the 2 clinics between
September 1, 2015 and August 31, 2017. To examine predictors of MAT initiation, we evaluated a
subset of patients who met the above criteria and
also had a documented diagnosis of OUD.
Variables

Opioid use disorder
A patient was identiﬁed as having an OUD diagnosis if any of the following International Classiﬁcation of Diseases, 9th and 10th Revision (ICD-9/
10) codes were documented in the problem list or
an encounter list during the study period: ICD-9:
304.00, 304.01, 304.02; ICD-10: F11.1**; F11.2**.

MAT initiation
We extracted MAT orders during the study period, deﬁned as an electronic prescription order
in the EHR for a medication containing buprenorphine or injectable naltrexone. MAT initiation was dichotomized (yes vs no); yes represents that a patient had ⱖ1 order for a form of
buprenorphine, buprenorphine-naltrexone, or
injectable naltrexone (all brand names included).
To enter the program, patients can be referred
by a medical or behavioral health provider or be
self-referred. Patients complete an in-person assessment by a medical or behavioral health pro-
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vider, inclusive of the goals and expectations of
both the patient and the program.

Patient characteristics
We extracted discrete data from the EHR for the
following characteristics thought to be associated
with SUD treatment16: age, sex, race/ethnicity by
self-identiﬁcation, health insurance coverage,
smoking status as identiﬁed in a discrete data ﬁeld
in the vital signs or social history, and medical and
psychiatric comorbidities as identiﬁed via ICD9/10 codes: hypertension, diabetes, asthma/chronic
obstructive pulmonary disease (COPD), coronary
artery disease, dyslipidemia, human immunodeﬁciency virus, hepatitis C, cancer, psychiatric disorders including anxiety disorders, posttraumatic
stress disorder, schizophrenia and other psychotic
disorders, depressive disorders, and bipolar disorder. We also identiﬁed whether a patient’s clinic
was urban or rural.
Analysis
We ﬁrst calculated the prevalence of OUD diagnosis among all patients meeting the study inclusion criteria. We then described the characteristics of the subset of patients with OUD, total,
and by MAT initiation. Logistic regression was
performed with ⱖ1 MAT order (vs none) as the
dependent variable and the patient characteristics
as the independent variables. Univariate logistic
regression modeling was performed to determine
the statistical signiﬁcance of each variable with
MAT initiation. Race/ethnicity categories other
than non-Hispanic white were collapsed due to
low numbers of patients in the separate race/
ethnicity categories.
Age, sex, race/ethnicity, and all other characteristics noted above that were signiﬁcant at the P ⬍
.05 level in the univariate analyses were included in
the multivariate logistic regression model. All statistical analyses were conducted in 2017 using SAS
Enterprise Guide, version 7.13 (SAS Institute Inc.,
Cary, NC). All statistical tests were two-sided and
signiﬁcance was deﬁned as a P ⬍ .05.

Results
Opioid Use Disorder Diagnosis
Of the 23,372 unique individuals seen at 1 of the 2
clinic sites, 7% (n ⫽ 1638 patients) had a documented OUD diagnosis during the study period.
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health model and trauma informed care training,
and implemented the interdisciplinary MAT
model described above in late 2015 to early 2016
to improve the care of patients with SUDs, speciﬁcally OUD. These clinics were selected for
the study as they shared the same electronic
health record (EHR), both followed a similar
treatment philosophy for addiction, and shared
clinical protocols and stafﬁng models.
Study data were extracted from structured ﬁelds
of the clinics’ EHRs. Both clinics used an EHR
supported by OCHIN, a nonproﬁt health information technology organization which provides a single, linked instance (each patient has a single identiﬁcation number and medical record shared across
every clinic in the network) of the Epic EHR.24
This study was approved by our institution’s
Institutional Review Board.

Patient Characteristics
Total
Urban/rural
Urban
Rural
Sex
Male
Female
Age as of date of ﬁrst MAT prescription
18 to 29
30 to 49
50⫹
Race/Ethnicity (detail)
Hispanic
NH white
NH other
NH black
Unknown
Race/Ethnicity (for analysis)
NH white
Other
Insurance coverage at majority of visits in study year
Commercial
Medicaid
Medicare
Self-pay
Other
Comorbidities
Hypertension
Diabetes
Asthma/COPD
Coronary artery disease
Lipid disorder
Cancer
HIV
Hepatitis C
Psychiatric disorder*
Current tobacco use at ⱖ1 visit

Total

MAT Initiation

No MAT Initiation

N (%)

N (%)

N (%)

1638

542 (33.1)

1096 (66.9)

1222 (74.6)
416 (25.4)

404 (74.5)
138 (25.5)

818 (74.6)
278 (25.4)

658 (40.2)
980 (59.8)

208 (38.4)
334 (61.6)

450 (41.1)
646 (58.9)

332 (20.3)
791 (48.3)
515 (31.4)

149 (27.5)
282 (52.0)
111 (20.5)

NA
NA
NA

46 (2.8)
1358 (82.9)
52 (3.2)
94 (5.7)
88 (5.4)

16 (2.9)
457 (84.3)
12 (2.2)
24 (4.4)
33 (6.1)

30 (2.7)
901 (82.2)
40 (3.6)
70 (6.4)
55 (5.0)

1358 (82.9)
280 (17.1)

457 (84.3)
85 (15.7)

901 (82.2)
195 (17.8)

128 (7.8)
977 (59.6)
222 (13.6)
302 (18.4)
⬍10

65 (11.9)
315 (58.1)
45 (8.3)
116 (21.4)
⬍10

63 (5.79)
662 (60.9)
177 (16.3)
186 (17.1)
⬍10

463 (28.3)
166 (10.1)
360 (21.9)
62 (3.8)
251 (15.3)
130 (7.9)
⬍10
174 (10.6)
1204 (73.5)
948 (57.9)

110 (20.3)
27 (4.9)
86 (15.9)
⬍10
50 (9.2)
27 (4.9)
0
50 (9.2)
419 (77.3)
386 (71.2)

353 (32.2)
139 (12.7)
274 (25.0)
55 (5.02)
201 (18.3)
103 (9.4)
⬍10
124 (11.3)
785 (71.6)
562 (51.3)

P Value

.5776

.2946

⬍.0001

.5064

.0106

⬍.0001

.0215
.0011
⬍.0001
.0020
⬍.0001
.0029
.5380
.0331
.0106
⬍.0001

NA, Not applicable; NH, Non-Hispanic; COPD, chronic obstructive pulmonary disease; HIV, human immunodeﬁciency virus;
MAT, Medication-Assisted Treatment.
*Psychiatric disorders included anxiety disorders, posttraumatic stress disorder, schizophrenia and other psychotic disorders, depressive disorders, and bipolar disorder.

Of those with an OUD diagnosis, the majority
were female (59.8%), 68.6% were between the ages
of 18 and 49, 82.9% identiﬁed as non-Hispanic
white, and 59.6% were Medicaid insured. Over
70% (73.5%) had a comorbid psychiatric disorder
and 57.9% were current smokers. Table 1 shows
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the characteristics of patients with OUD in total
and by MAT initiation.
MAT Initiation and Predictors
Of the 1638 individuals with documented OUD,
33% had ⱖ1 MAT order (n ⫽ 542). The univariate
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Table 1. Characteristics of Patients with Opioid Use Disorder, Total, and by Medication-Assisted Treatment
Initiation Versus No MAT Initiation

Characteristic

Odds Ratio

95% Conﬁdence Interval

Ref
1.04

0.82, 1.30

Ref
0.77
0.54

0.58, 1.01
0.38, 0.77

Sex
Male
Female (ref: male)
Age as of date of ﬁrst MAT prescription
18 to 29
30 to 49
50⫹
Race/Ethnicity
Non-Hispanic white
Other
Insurance coverage at majority of visits in study period
Commercial
Medicaid
Medicare
Self-pay
Comorbidities†
Hypertension
Diabetes
Asthma/COPD
Coronary artery disease
Lipid disorder
Cancer
Hepatitis C
Psychiatric disorder‡
Current tobacco use at ⱖ1 visit

P Value

0.7719
0.0030

0.7528
Ref
0.95

0.71, 1.28
⬍0.0001

Ref
0.38
0.31
0.53

0.26, 0.57
0.18, 0.53
0.34, 0.83

0.89
0.56
0.70
0.54
0.71
0.68
0.73
1.62
2.46

0.67, 1.19
0.35, 0.89
0.53, 0.94
0.24, 1.26
0.49, 1.03
0.43, 1.09
0.51, 1.05
1.25, 2.10
1.95, 3.12

0.4495
0.0135
0.0186
0.1537
0.0714
0.1084
0.0934
0.0003
⬍0.0001

COPD, chronic obstructive pulmonary disease. MAT, medication-assisted treatment.
*Bolded values denote statistical signiﬁcance at P ⬍ .05.
†
Reference for each comorbid condition is the absence of the condition.
‡
Psychiatric disorders included anxiety disorders, posttraumatic stress disorder, schizophrenia and other psychotic disorders, depressive disorders, and bipolar disorder.

analysis found no signiﬁcant differences in MAT
initiation by sex, human immunodeﬁciency virus
status, clinic type (rural or urban), coronary artery
disease, lipid disorder, cancer, or hepatitis C. Table
2 shows the adjusted odds ratios (aOR) and 95%
conﬁdence intervals (CIs) for the patient characteristics included in the multivariate logistic regression model. Patients with public insurance (aOR ⫽
0.38, 95% CI: 0.26 to 0.57 for Medicaid; aOR ⫽
0.31, 95% CI: 0.18 to 0.53 for Medicare) or selfpay (aOR ⫽ 0.53, 95% CI: 0.34 to 0.83) had lower
odds of having a MAT order than patients who had
commercial insurance. Patients ⬎50 years of age
had lower odds of MAT initiation than patients
who were 18 to 29 years of age (aOR ⫽ 0.54, 95%
CI: 0.38 to 0.77). Patients with a documented diagnosis of diabetes and asthma/COPD also had
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lower odds than those without these diagnoses
(aOR ⫽ 0.56, 95% CI: 0.35 to 0.89; aOR ⫽ 0.70,
95% CI: 0.53 to 0.94, respectively). Patients who
reported current tobacco use had over 2 times
higher odds of initiating MAT compared with patients who were not tobacco users (aOR ⫽ 2.46,
95% CI: 1.95 to 3.12) and those with a psychiatric
diagnosis had 62% increased odds of initiating
MAT compared with those without a documented
psychiatric disorder (aOR ⫽ 1.62, 95% CI: 1.25 to
2.10).

Discussion
This study examined the prevalence of OUD diagnosis and patient characteristics associated with
MAT initiation in 2 primary care clinics after im-
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Table 2. Adjusted Odds Ratios of Medication-Assisted Treatment Initiation for Opioid Use Disorder by Patient
Characteristics (n ⴝ 1638)*

doi: 10.3122/jabfm.2019.05.190012

siﬁcation bias, with patients more likely to have a
psychiatric diagnoses or SUD such as tobacco use
formally documented. Although our MAT program increased the complexity of treatment with
more frequent visits, those with psychiatric diagnoses still initiated treatment. This is an important
ﬁnding as patients with SUD often have comorbid
psychiatric diagnoses18,19,26 and often face multiple
barriers to accessing care; however, these patients
still initiated treatment in our program.
Contrary to our hypotheses, the results identiﬁed potential disparities in access to care for certain
vulnerable and high-risk populations. We found
differences in MAT initiation by health insurance
coverage, age, and race/ethnicity, similar to prior
studies.14,16 Those with public insurance or no insurance had lower odds of MAT receipt than patients with commercial insurance. Despite public
insurance coverage of these medications and ofﬁce
visits, disparities continued to exist.
We also found lower odds of MAT initiation
among older patients than their younger counterparts, as well as lower odds of MAT initiation
among patients of a race/ethnicity other than nonHispanic white. These ﬁndings suggest the need
for further development of MAT models to reach
all demographic groups and may need to include
further sensitivity to generational or cultural needs.
We found few signiﬁcant differences in MAT
initiation by medical comorbidities; however, patients with diabetes and asthma or COPD had
lower odds of initiating MAT than those without
these documented diagnoses. Odds ratios were less
than 1 for all medical comorbidities, albeit not
statistically signiﬁcant. There are possible explanations for this ﬁnding, such as time constraints and a
focus on medical issues during a primary care ofﬁce
visit among patients with chronic medical conditions, limiting medical providers’ ability to address
SUD. Patients with chronic medical conditions
that require frequent visits may decline OUD treatment that requires additional clinical encounters.
Finally, patients may choose different clinics or
systems for SUD treatment.
This study had a number of important limitations. The cross-sectional design precludes the inference of a causal relationship between implementation of the interdisciplinary model of care and
differing odds of MAT initiation by patient demographics. We did not have access to data to compare demographics of patients who initiated MAT
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plementing a similar practice-based improvement
model of MAT that included nurse care management and robust behavioral health involvement.
Although the prevalence of OUD among patients
seen in primary care settings is unknown, the Centers for Disease Control and Prevention reported a
prevalence in 2016 (ages 12 years and older) at
4.4% for opioid misuse in the past year and 0.8%
for OUD in the past year.25 We observed a higher
prevalence in our clinics of 7%. This was also
higher than in a previous study among safety-net
populations14 and could be due to decreased stigma-inducing behaviors from clinical teams facilitated by efforts to view OUD as a medical disease,
trainings on trauma informed care and harm reduction, and recruitment of medical and behavioral
health providers dedicated to helping patients with
OUD. Although many medical providers practice
abstinence-only methods, other medical providers
in the clinic could prescribe buprenorphine or naltrexone if the patient sought that care. We believe
that the patient-level “word of mouth” recommendation to others may have contributed to increased
interest in our program from both our own clinic
patients and the community at large, which may be
due to the robust behavioral health component,
clinician treatment philosophy, or limited supportive treatment options elsewhere in these communities.
Patients with OUD who initiated MAT had
higher odds of having a documented psychiatric
diagnosis and current tobacco use status than patients with OUD who did not initiate MAT. Several explanations for these ﬁndings are possible.
First, the integrated behavioral health model may
have increased patients’ willingness to initiate
MAT, due to the ability to address both the psychiatric diagnosis and OUD within the primary
care setting and with the same providers. A second
possibility is that prior engagement with behavioral
health may have facilitated MAT initiation, increasing the likelihood that patients attend and
complete the initial visit through supportive actions
by the behavioral health team. Finally, it is plausible that patients who initiate MAT are more likely
to be screened for psychiatric disorders during a
behavioral health intake for the MAT program
than with a routine medical visit. As behavioral
health providers often screen for both mental
health conditions and substance-induced disorders,
including tobacco use, this may lead to a misclas-

Conclusion
MAT initiation varied by patient characteristics
with higher odds of MAT initiation among patients
with documented psychiatric diagnoses and tobacco use, suggesting increased reach of these vulnerable populations; however, there were disparities in MAT initiation by insurance and race/
ethnicity. The persistence of these disparities is
concerning from a health equity standpoint. Future
research is needed to determine the etiology of
these differences to inform policies, the design of
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MAT treatment models, and practice-based improvements in efforts to reach historically underserved populations.
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and for editing previous versions of this manuscript; and Philip
Bolduc, MD, FHCW, OBOT Program Director at the Family
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Health & Science University Department of Family Medicine.
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