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Abstract

Objective: To determine if individuals newly diagnosed with opioid use disorder (OUD) who 

saw a primary care provider (PCP) prior to or on the date of diagnosis had higher rates of 

medication treatment for OUD (MOUD).

Methods: Observational study using logistic regression with claims data from Medicaid and a 

large private insurer in North Carolina from January 2014 to July 2017.

Key Results: Between 2014 and 2017, the prevalence of diagnosed OUD increased by 47% 

among Medicaid enrollees and by 76% among the privately insured. Over the same time period, 

the percent of people with an OUD who received MOUD fell among both groups, while PCP 

involvement in treatment increased. Of Medicaid enrollees receiving buprenorphine, the percent 

receiving buprenorphine from a PCP increased from 32% in 2014 to 39% in 2017. Approximately 

82% of people newly diagnosed with OUD had a PCP visit in the 12 months before diagnosis 

in Medicaid and private insurance. Those with a prior PCP visit were not more likely to receive 

MOUD. Seeing a PCP at diagnosis was associated with a higher probability of receiving MOUD 

than seeing an emergency provider but a lower probability than seeing a behavioral health 

specialist or other provider type.

Conclusions: People newly diagnosed with OUD had high rates of contact with PCPs prior 

to diagnosis, supporting the importance of PCPs in diagnosing OUD and connecting people to 

MOUD. Policies and programs to increase access to MOUD and improve PCPs’ ability to connect 

people to evidence-based treatment are needed.
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Introduction

Though the benefits of medication treatment for opioid use disorder (MOUD) are well 

established,1–4 research suggests few people with opioid use disorder (OUD) receive 

MOUD.5,6 An important contributor to low treatment rates is likely the shortage of 

providers. Evidence suggests nearly all states lack enough opioid treatment programs 

(OTPs) and buprenorphine-waivered providers to treat all people with OUD.7

In order to meet the demand for OUD treatment, there have been calls to mobilize primary 

care providers (PCPs) to offer MOUD.8,9 Models of office-based MOUD by PCPs have 

been developed and programs have been implemented to train PCPs in MOUD.10 Models 

of primary care treatment of OUD broadly involve pharmacotherapy with coordination 

or integration of services to address patients’ psychosocial needs.11–13 These models 

emphasize pharmacotherapy with buprenorphine over naltrexone, since evidence supporting 

the use of naltrexone in primary care is more limited.11

Despite efforts to increase primary care provision of buprenorphine, only 7.0% of primary 

care physicians were waivered to prescribe buprenorphine as of 2018.14,15 Studies have 

documented many barriers to prescribing buprenorphine among PCPs, including lack 

of psychosocial support services, time constrains, reimbursement concerns, and lack of 

confidence.16–18 A prior study in rural Pennsylvania of a primarily Medicaid expansion 

population found that the majority of Medicaid-enrolled adults with OUD had access to 

primary care, but that PCPs were seldom involved in diagnosing OUD.19

This study examined whether seeing a PCP prior to or at the time of OUD diagnosis was 

associated with a higher probability of receiving MOUD compared to seeing other providers. 

While not causal, this analysis provides insight into how well PCPs are connecting people 

with OUD to evidence-based treatment. We examined this question in both publicly and 

privately insured groups. We also described trends in MOUD in these publicly and privately 

insured populations.

Methods

Data

We accessed Medicaid claims and encounter data from North Carolina through the Carolina 

Cost and Quality Initiative for individuals with opioid-related diagnoses from January 2014 

to July 2018.20 Approximately 18% of North Carolina’s population is covered by Medicaid, 

which was not expanded under the Affordable Care Act.21 North Carolina’s Medicaid 

program is currently a fee-for-service program, but has a capitated behavioral health 

(BH) carve-out wherein BH services are delivered by regional managed care organizations 

(MCOs). Our data included all claims from fee-for-service Medicaid and encounter data 

from the MCOs. We excluded individuals who were dually enrolled in Medicare in order to 

increase observability of pharmaceutical treatments in claims data. For analysis of privately 

insured individuals, we used claims data from a large private insurer in North Carolina 

for individuals with opioid-related diagnoses from January 2014 to July 2018. There are a 

number of dimensions on which those on Medicaid will differ from the privately insured, 
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including expected lower income for Medicaid enrollees because of income thresholds, and 

a higher proportion female.22 For all analyses we restrict to individuals age 14 or older.

OUD Diagnosis and Treatment

We defined the population with OUD broadly as: (1) individuals with any claim containing 

an International Classification of Diseases (ICD) code for opioid abuse, dependence, or 

poisoning; or (2) individuals with any claims for methadone from an OTP or for a 

buprenorphine formulation for OUD treatment. We did not code individuals receiving 

naltrexone without an OUD diagnosis in the population with OUDsince naltrexone can 

also be used for the treatment of alcohol use disorder, but we did include naltrexone as an 

MOUD treatment for those with an OUD diagnosis. We did not include individuals whose 

only OUD diagnoses appeared in laboratory claims, since these may represent diagnoses of 

exclusion for individuals tested for OUD. We included individuals with at least one claim 

with an administrative diagnosis OUD or opioid poisoning, but note that 89% of our sample 

receive OUD diagnoses on multiple claims with different dates. Six percent of our sample 

received diagnosis of opioid poisoning without an OUD diagnosis. These individuals were 

retained in the sample in order to not inappropriately exclude those with poorer access to 

care.

When describing yearly trends (Table 1 and Figure 1), we counted all individuals with an 

OUD diagnosis within a year, as described above. For the remaining analyses, we included 

only newly observed OUD diagnoses, which we refer to as the index diagnosis. In order to 

ensure we were capturing new OUD diagnoses, we required that individuals be enrolled in 

Medicaid or private insurance for 10 out of 12 months before their index diagnosis.

We defined MOUD initiation as the receipt of at least one buprenorphine or naltrexone 

prescription claim for formulations intended for use in OUD treatment, or as receipt of 

methadone dispensing services from an OTP (HCPCS code H0020, J1230, or S0109). 

We examine MOUD initiation within 2 and 12 months of the index diagnosis in order 

to examine both short-run and longer-run rates. We required individuals to be enrolled in 

Medicaid or private insurance for 10 out of 12 months after their index diagnosis in order to 

ensure observability of treatment claims.

Prior Service Use and Diagnosis

We examined whether patients saw a PCP or a BH provider in the 12 months prior to their 

index OUD diagnosis. We defined a visit with a PCP as a claim with an outpatient evaluation 

and management CPT code where the rendering provider met the definition of a PCP, as 

described below, without regard to prior affiliation between the PCP and patient. We defined 

receipt of BH services as any claims where the rendering provider met the definition of a BH 

provider also described below.

We also determined the provider type seen on the index diagnosis date as either PCP, BH 

provider, emergency provider, or other type of provider. If multiple providers were seen on 

the day of diagnosis, we assigned the provider based on the following hierarchy: PCP, BH 

provider, emergency provider, then other type of provider.
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Provider Types

In order to identify provider type, we linked providers in the claims data with the National 

Plan and Provider Enumeration System (NPPES) data using national provider identifiers 

(NPI). We used the taxonomy code chosen by providers as their primary specialty to group 

them into provider types (see Appendix 1 for full description). There were few missing NPIs 

in claims data (0.4% in Medicaid and 3.9% in private insurance), and we were able to match 

nearly all NPIs to NPPES (99.3% match in Medicaid and 99.6% match in private insurance).

For Medicaid, we described annual trends in the types of providers prescribing 

buprenorphine and the number of patients receiving treatment from different provider 

types (Figure 1). We assigned patients receiving buprenorphine to their first buprenorphine 

prescriber in a year to calculate the number of patients treated by each provider type. 

We were unable to do this for the privately insured sample because the private insurance 

pharmaceutical claims did not identify prescribing providers.

Multivariate Analysis Methods

We used logistic regression models to examine the association between PCP engagement 

and MOUD initiation. Two variables described PCP engagement. The first was a categorical 

variable of whether an individual had a PCP visit, a BH visit but no PCP visit, or neither 

PCP nor BH visits in the 12 months prior to index diagnosis. The second was a categorical 

variable of the type of provider seen on the day of index diagnosis: a PCP, a BH provider, 

an emergency provider, or a different type of provider. We ran separate models of short and 

long-run treatment rates, where the dependent variable was either an indicator of MOUD 

initiation within 2 months of the index OUD diagnosis or within 12 months of index 

diagnosis.

The model controlled for demographic characteristics and comorbidities diagnosed in the 

year prior to the index OUD diagnosis using the medical conditions from the Elixhauser 

Index.23 The number of medical conditions were modeled as splines to provide an 

incremental different interpretation. We also included indicators of other behavioral health 

diagnoses observed in claims in the year prior to the index diagnosis because of the 

noted correspondence between OUD diagnosis and behavioral health conditions, and the 

potentially greater access to behavioral health providers in this population.24 Information on 

individuals’ race was not available in the private insurance data.

We report average marginal effects (AMEs) of each covariate on the rate of treatment within 

either 2 or 12 months of index OUD diagnosis along with 95% confidence intervals based on 

delta method standard errors. These AMEs reflect the difference in the predicted probability 

of initiating treatment at each time period between the covariate and the relevant referent 

group in percentage point units. This study was approved by the UNC-CH Institutional 

Review Board.

Results

Between 2014 and 2017, the prevalence of documented OUD increased by 47% among 

Medicaid enrollees and by 76% among the privately insured (Table 1). Over the same time 
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period, while the number of people with an OUD diagnosis who initiated MOUD grew, the 

percent of people with a documented OUD who initiated MOUD in each year fell slightly 

from 45% to 41% in Medicaid and from 42% to 39% in private insurance. Buprenorphine 

was the most common treatment in Medicaid and private insurance. A sizeable proportion 

of Medicaid enrollees (15–19%) received methadone, whereas methadone was uncommon 

among the privately insured (<3% treatment rate each year).

PCPs represented the largest share of buprenorphine prescribers in both payers (Figures 

1a&c), although the increase in primary care providers was much more dramatic in 

private insurance. BH prescribers treated more individuals with buprenorphine for OUD 

in Medicaid (Figure 1b), although primary care overtook the size of behavioral health in 

the last year of private insurance data (Figure 1d). The percent of all patients receiving 

buprenorphine who were treated by PCPs increased from 32% in 2014 to 39% in 2017.

Among individuals newly diagnosed with OUD, the vast majority, 82% in each insurance 

group, had seen a PCP 12 months prior to their index diagnoses (Table 2). Those with 

prior contact with a PCP were older, more likely to be female, and had a greater number 

of medical comorbidities than those who saw either a behavioral health provider but not a 

PCP or those who saw neither type of provider in the year prior to their index diagnosis. Not 

surprisingly, those who saw a PCP prior to their index OUD diagnosis were also more likely 

to have seen a PCP on the date of their index diagnosis. Approximately 21% of Medicaid 

enrollees and 15% of private insurance members initiated MOUD within 2 months of their 

index diagnoses. Rates of MOUD initiation within a year of index diagnosis were only 

moderately larger, with 25% of Medicaid enrollees and 19% of private insurance members 

receiving MOUD within a year of diagnosis.

Figure 2 presents unadjusted and adjusted probabilities of MOUD initiation within 2 months 

of index OUD diagnosis among Medicaid enrollees and private insurance members. The 

unadjusted probabilities are the actual percent of individuals who initiated MOUD in each 

category. The adjusted figures are the predicted percent of people in each category who 

would initiate MOUD controlling for the variables in Table 2.

Treatment rates were generally low, but there was substantial variation in unadjusted 

treatment by types of providers accessed prior to and on the index diagnosis date. The 

differences in unadjusted probabilities of treatment by prior service use decreased after 

controlling for individual characteristics (Figure 2), indicating that many of these covariates, 

rather than providers’ treatment patterns, account for some of the differences in treatment 

rates. For Medicaid and private insurance, the adjusted probabilities of treatment were 

similar for those with a prior PCP or BH provider visits and strikingly highest for those 

without either type of visit. Those who saw BH or other types of providers on their index 

date had the highest probabilities of treatment for both Medicaid and private insurance, 

followed by PCP; emergency providers had the lowest MOUD initiation probabilities.

Consistent with the results shown in Figure 2, in multivariate logistic regression, we found 

no difference in the predicted probability of treatment for individuals who saw a PCP 

prior to their index diagnosis compared to those who saw only a BH provider (Table 3). 
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By contrast, individuals who saw neither a PCP nor a BH provider were more likely to 

receive treatment than those who saw a PCP. These results were consistent for Medicaid 

and privately insured individuals. In Medicaid and private insurance, seeing a BH provider 

or other type of provider on the date of index diagnosis was associated with a higher 

probability of treatment compared to those seen by a PCP. Being seen by an emergency 

provider on the index date was associated with a lower probability of MOUD initiation in 

Medicaid at both time periods, but in private insurance only at 2 months.

Females were more likely to receive treatment in Medicaid but less likely in private 

insurance, while whites were more likely to receive treatment in Medicaid. The number 

of comorbid conditions generally decreased the probability of treatment, especially among 

populations with few such conditions. Smaller counties were generally associated with 

higher probabilities of treatment. Behavioral health comorbidities were associated with 

lower probabilities of treatment in Medicaid but not private insurance. Having an alcohol 

use disorder was associated with a lower probability of MOUD initiation in Medicaid but a 

higher probability in private insurance. Finally, as observed in the unadjusted estimates, the 

treatment rate was lower in years after 2014 in the Medicaid population, even controlling for 

model covariates.

Discussion

This study found that the percent of Medicaid enrollees and private insurance members 

with a documented OUD diagnosis increased substantially between 2014 and 2017. These 

increases may result from new cases of OUD or from new diagnoses of previously 

undiagnosed OUD. This trend is consistent with the increase in opioid overdose deaths 

in NC during this time period, which increased rom 8.6 deaths per 100,000 population in 

2014 to 18.3 deaths per 100,000 in 2017, more than doubling the death rate.25 ED visits per 

capita for opioid overdoses in NC similarly increased by 87% during this time period.

Several limitations are worthy of mention. Our estimates likely undercount the true 

prevalence of OUD since they do not capture people with OUD who are not diagnosed 

or whose providers do not document OUD in claims, but may also overcount people with 

OUD if the administrative diagnoses do not meet clinical criteria for OUD. The extent to 

which these or other sources of measurement error have changed over this time period are 

unknown. Our approach of counting individuals receiving buprenorphine formulations for 

OUD as being diagnosed with OUD may inflate the prevalence if some of these individuals 

received buprenorphine for off-label uses. However, Medicaid and the private insurer have 

policies against reimbursing off-label prescriptions of buprenorphine. While NC’s private 

insurance market has been noted to be concentrated,26 these results may not generalize to 

other private insurance companies or other states. Our estimates reflect only associations 

with treatment initiation and do not imply causation. There are likely a number of sources 

of unmeasured confounding, such as severity of illness, that are not observable in our data. 

The requirement of 10 months of enrollment prior to and following the index diagnosis may 

render the sample less generalizable to the full population of Medicaid enrollees with an 

OUD diagnosis.
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The number of people initiating MOUD increased substantially in the study period. Overall, 

the state saw a 21% increase in opioid use disorder treatments per capita provided through 

the regional carve-outs during this time period,25 which is a slower growth rate than 

overdose deaths or ED visits for overdoses. Consistent with these statewide trends, we found 

that the treatment rate as a percent of those with administrative OUD diagnoses fell during 

this time. MOUD initiation rates were slightly higher among Medicaid enrollees compared 

to privately insured individuals. Rates of methadone treatment were low among the privately 

insured, possibly as a result of methadone not being a covered service.27

We found that the number of PCPs prescribing buprenorphine in Medicaid increased as did 

the number of people receiving buprenorphine from PCPs. This finding presents compelling 

evidence that PCP involvement in OUD care is increasing, though it remains concentrated in 

a relatively small number of providers. These increases may result from efforts to increase 

MOUD provider capacity in NC under the state’s Opioid Action Plan, which include 

buprenorphine waiver trainings and UNC ECHO for MAT.10,28,29 UNC ECHO for MAT is 

a multi-faceted intervention including (1) televideo-enabled ECHO sessions with case-based 

discussions and didactic presentations; (2) individual provider-to-provider consultations; and 

(3) practice coaching. Interviews with participants of UNC ECHO for MAT found the 

ECHO sessions were particularly beneficial though barriers to MOUD provision remained.29

We found most people who were newly diagnosed with OUD had a PCP visit in the 12 

months prior to diagnosis, providing support for the importance of PCPs in diagnosing OUD 

and connecting patients to treatment. People diagnosed with OUD who had a seen a PCP 

in the year prior to diagnosis were as likely to receive treatment as those who only saw 

a BH provider. However, those who saw neither type of provider were the most likely to 

receive treatment. These individuals had fewer comorbid health needs, which may explain 

their lack of engagement with providers prior to their index OUD diagnoses. This group’s 

high treatment rate may be because they sought out healthcare providers with the specific 

goal of receiving OUD treatment.

Individuals seen by a BH provider on their index date were more likely to initiate MOUD 

compared to those diagnosed by a PCP. While our analyses were not causal, this result may 

suggest that BH providers are better equipped to provide or refer to MOUD. We cannot rule 

out the explanation, however, that those individuals most committed to MOUD treatment 

may be more likely to seek a diagnosis from behavioral health specialists. The difference in 

treatment rates between those seeing PCPs or BH specialists on the index date was larger 

in Medicaid than private insurance. One potential reason for this difference could be the 

BH carve-out in Medicaid as an additional barrier to PCPs connecting patients to MOUD. 

We found low treatment rates among those diagnosed by emergency providers, consistent 

with previous studies.30 Notably, we found that treatment rates within 2 months and 1 year 

of index diagnosis did not differ substantially, which may point to the importance of early 

intervention after diagnosis. Further research should examine whether this finding holds in 

other settings, patient decision making for OUD treatment, and what role PCP visits prior to 

OUD diagnosis play in the treatment trajectory.
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Conclusion

In all, our findings show some progress in expanding MOUD and PCPs’ involvement in 

its provision. The high rate of PCP engagement among people diagnosed with OUD points 

to the value of involving PCPs in the diagnosis and treatment of OUD. Nevertheless, the 

continued shortages of treatment options for individuals with OUD and the low rates of 

treatment point to a need to identify new leverage points to address these gaps to address the 

Nation’s opioid overdose epidemic.
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Figure 1. Patterns of buprenorphine prescriptions for OUD by specialty over time by payer
a The number of prescribers reflects the yearly number of unique NPIs listed as prescribers 

of buprenorphine formulations for OUD. We grouped providers into types based on their 

primary taxonomy in NPPES.
b The number of unique Medicaid-enrolled individuals in a year who received at least one 

prescription for a buprenorphine formulation intended for OUD by the type of prescribing 

provider.
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Figure 2: Probabilities of OUD treatment within two months of diagnosis by prior service use 
and on index OUD diagnosis date in Medicaid and private insurance
a The unadjusted probabilities are the actual percent of individuals in each category that 

received MOUD.
b The adjusted probability are the predicted probabilities of MOUD controlling for variables 

in Table 2.
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Table 1.

OUD diagnosis and treatment in Medicaid and private insurance

2014 2015 2016 2017

Medicaid enrollment (Age>=14) 1,390,796 1,501,573 1,570,787 1,653,106

 Number of enrollees with an OUD diagnosis
a 23,979 32,372 38,677 41,177

 Percent of enrollees with an OUD diagnosis 1.7% 2.2% 2.5% 2.5%

Number of enrollees with OUD who received MOUD 10,764 12,982 14,644 16,996

 Percent of enrollees with an OUD diagnosis who received MOUD
b 45% 40% 38% 41%

  Buprenorphrine 27% 25% 24% 27%

  Methadone 19% 16% 15% 16%

  Naltrexone 0.35% 0.40% 0.57% 0.50%

Private enrollment (Age>=14) 1,655,502 1,615,539 1,440,835 1,549,499

 Number of members with an OUD diagnosis 8,980 11,519 12,519 14,713

 Percent of members with an OUD diagnosis 0.54% 0.71% 0.87% 0.95%

Number of enrollees with OUD who received MOUD 3,772 4,492 4,632 5,738

 Percent of members with an OUD diagnosis who received MOUD 42% 39% 37% 39%

  Buprenorphrine 39% 35% 32% 33%

  Methadone 1.6% 2.5% 2.5% 2.8%

  Naltrexone 1.5% 2.2% 3.1% 3.3%

a
We defined the population with OUD broadly as: (1) individuals with any claim containing an International Classification of Diseases (ICD) 

code for opioid abuse, dependence, or poisoning involving opioids; or (2) individuals with any claims for methadone from an OTP or for a 
buprenorphine formulation for OUD treatment (see Appendix for codes).

b
We defined MOUD as the receipt of at least one buprenorphine or naltrexone prescription claim for formulations intended for use in OUD 

treatment, or as receipt of methadone dispensing services from an OTP.
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