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Abstract

West Virginia is the epicenter of a national opioid crisis. We examine trends in treatment for 

opioid use disorder (OUD) among individuals enrolled in the West Virginia Medicaid expansion 

program under the Affordable Care Act using 2014–2016 claims data. Expanding Medicaid could 

provide services to populations that may previously have had limited access to OUD treatment. We 

thus sought to understand trends over time in OUD diagnosis and treatment, especially with 

medications. About 5.5% of all enrollees were diagnosed with OUD per year, and the monthly 

prevalence of OUD diagnoses nearly tripled during this three-year period. The ratio of individuals 

filling buprenorphine to the number diagnosed with OUD was around one-third in early 2014, 

increasing to more than 75% by late 2016. Mean annual duration of filled buprenorphine increased 

from 161 days in 2014 to 185 days in 2016, and most individuals filling buprenorphine also 

received counseling and drug testing during the study period. The growing use of medication 

treatment for OUD in the West Virginia Medicaid expansion provides an opportunity to reduce 

overdose deaths.
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INTRODUCTION

West Virginia is the epicenter of a national opioid overdose crisis. In 2016, West Virginia 

had a fatal opioid overdose rate of 43.4 per 100,000 – more than triple the US average of 

13.3 per 100,000.(1) Most opioid overdose fatalities in West Virginia can be linked to heroin 

and illicit fentanyl.(2) The West Virginia crisis has strained the capacity of health care 
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providers, law enforcement, and social service systems, and has exacted a considerable toll 

on many communities.(3)

Given the high uninsured and poverty rates in West Virginia that preceded the Affordable 

Care Act (ACA), Medicaid expansion could be one tool to address the opioid crisis. The 

expansion provided Medicaid eligibility for the first time to many adults with incomes below 

138 percent of the federal poverty level, a population that has elevated burden of substance 

use disorders. West Virginia was one of the 25 states plus the District of Columbia that 

implemented the optional Medicaid expansion starting in January 2014. By early 2016, there 

were 180,500 individuals enrolled in the West Virginia Medicaid expansion,(4)compared to 

the pre-ACA monthly Medicaid average of 354,444(5). The non-elderly adult uninsured rate 

in the state dropped from 29% in 2013 to 9% in 2015.(6) News media coverage highlights 

that the West Virginia Medicaid expansion has provided insurance coverage for treatment for 

previously ineligible low-income adults, but that there remains inadequate access to health 

care providers in the state.(7,8)

Substance use disorder treatment is a required benefit in ACA Medicaid expansion 

programs, but states have leeway in defining the benefit package.(9) In particular, states 

select which medications for opioid use disorder treatment (methadone, buprenorphine, and 

naltrexone) to include in their benefit package.(10) While methadone and buprenorphine are 

effective at increasing abstinence and reducing overdose risk,(11) there is pervasive stigma 

against these medications.(12) Buprenorphine can be prescribed by waivered office-based 

physicians, whereas methadone is only available through opioid treatment programs. 

Naltrexone is most commonly administered as a long-acting injection. It requires individuals 

to be fully withdrawn from opioids to begin treatment, which limits the number of 

individuals able to initiate it.(11) At the time of the 2014 Medicaid expansion, West Virginia 

did not cover methadone maintenance, and it required patients taking buprenorphine and 

naltrexone to receive concurrent counseling (13) and to receive prior authorization.(13)

This study examines patterns of service use related to treatment for OUD, including 

initiation and duration of pharmacologic and nonpharmacologic treatment, in the West 

Virginia Medicaid expansion program. It builds upon recent national studies that leverage 

data from across expansion and non-expansion states. A recent study using national survey 

data found that the ACA increased the number of low-income people with Medicaid 

coverage in substance use disorder treatment, but did not increase overall entry to treatment.

(14) By contrast, another study using data from specialty care providers found that 

admissions to treatment for opioid use disorder increased substantially in expansion states 

relative to non-expansion states, especially in those states where state Medicaid covered 

methadone maintenance.(15) Other studies focusing specifically on buprenorphine found 

that prescriptions for buprenorphine paid for by Medicaid increased rapidly after expansion,

(16) leading to an increase in the number of people utilizing buprenorphine in expansion 

states compared to non-expansion states.(17)

In sum, existing literature suggests that Medicaid expansion is picking up a growing share of 

the cost for OUD medication treatment in expansion states and that Medicaid may in 

particular be driving an increase in buprenorphine treatment. There may also be constraints, 
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however, such as benefit design limitations or lack of adequate supply of prescribing 

providers, that hinder greater receipt of medication treatment among newly Medicaid-

eligible individuals. Moreover, it is unknown how much of the Medicaid expansion is 

funding medication treatment for OUD versus other treatment modalities (e.g., counseling 

for OUD without medication). Questions also remain regarding how individuals are 

navigating treatment on the ground, such as what barriers exist to ongoing medication 

treatment following initiation.

Our study uses longitudinal claims data from West Virginia Medicaid and considers multiple 

treatment approaches (e.g., types of medications used, receipt of counseling, and drug 

testing) and measures of treatment duration that may speak to the quality and scope of care 

being received. A clearer analysis of these factors can be useful for policymakers seeking to 

build upon the Medicaid expansion.

DATA AND METHODS

Data

Through a data use agreement with the West Virginia Department of Health and Human 

Resources, we obtained the full sample of Medicaid-reimbursed inpatient, outpatient and 

pharmacy claims for all individuals enrolled in the West Virginia Medicaid program under 

ACA eligibility criteria for calendar years 2014–2016. The Medicaid expansion population 

is defined in the claims data using specific eligibility codes and thus encompasses only 

individuals who are newly eligible specifically under ACA provisions in 2014. Until the 

third quarter of 2015, West Virginia Medicaid expansion enrollees were primarily enrolled in 

Medicaid fee-for-service, after which the state transitioned to managed care.(18) For all 

individuals, we identified demographics (age, sex, race/ethnicity), county of residence, and 

number of months of enrollment using the eligibility file. We identified individuals with 

OUD based on the presence of a diagnosis code for OUD (ICD9: 304.0X, 305.5X; ICD10: 

F11.X) in any position on at least one claim. For buprenorphine and naltrexone (of any 

formulation), we identified therapeutic groups using the First Data Bank three-digit 

hierarchical ingredient code (HIC3) classification. Finally, using diagnosis codes we also 

created indicators for 14 common chronic conditions (hypertension, hyperlipidemia, 

atherosclerosis, asthma, chronic obstructive pulmonary disease, arthritis, diabetes, 

depression, anxiety disorder, bipolar disorder, hepatitis C, HIV, alcohol use disorder, and 

chronic pain).

For our primary analysis, we aggregated data into person years. We created counts of 

outpatient visits that included an OUD diagnosis and classified claims with these diagnosis 

into visit types using the claim’s primary Current Procedural Technology (CPT) code. To 

define service categories, we looked for clinically meaningful groupings of procedure codes. 

Specifically, we identified claims for behavioral health counseling (e.g., H0004 “Behavioral 

health counseling and therapy, per 15 minutes”), evaluation and management (e.g., 99213, 

“Office or other outpatient visit for established patient; low or moderate severity problem”), 

and all other services (e.g., T1017 “targeted case management”). We also counted the 

number of days with drug testing (“labs”) that included a diagnosis code for OUD (e.g., 

81005 “Urinalysis”). Using the number of prescriptions and days supplied, we calculated the 
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number of days individuals had a filled prescription for buprenorphine or naltrexone. As 

noted, methadone for OUD was not reimbursed by Medicaid during this time period.

Using adapted Census-based categories,(19) we also identified whether individuals reside in 

a metropolitan county (counties that contains a core city), a county adjacent to a 

metropolitan area (suburban counties), and counties not in a metropolitan area (rural 

counties).

Methods

We conducted both month-level and aggregated annual analyses. For annual measures, we 

restricted to individuals enrolled for at least 10 months of the calendar year. For month-level 

analyses, we did not impose the 10 month continuous enrollment requirement and examined 

the number of individuals who had a diagnosis of OUD in a month and the number of 

individuals filling buprenorphine and naltrexone. We calculated summary statistics of all 

other utilization and spending measures on an annual basis, and for continuous measures 

calculated means and medians. We calculated two-tailed Chi-squares tests for differences in 

means across years or groups, using p<.05 as the threshold for statistical significance.

To further examine predictors of treatment utilization, we pooled person-year data from the 

three years and estimated separate logistic regression models where the outcomes were fills 

for buprenorphine, fills for naltrexone, and utilization of counseling treatment without 

buprenorphine or naltrexone among individuals in the calendar year in which individuals had 

an OUD diagnosis (note that individuals could appear in both the buprenorphine and 

naltrexone models if they filled prescriptions for both medications in the study period). The 

medications are separately considered because they have different clinical profiles and may 

be administered to different populations. Predictors in these models were individual 

demographics (age, sex, race/ethnicity), presence of each of the 14 comorbidities in the 

calendar year, and county urban-suburban-rural status.

Limitations

Several limitations should be considered. First, data from West Virginia do not necessarily 

generalize to other state Medicaid expansion programs. West Virginia was the focus of this 

study because of both the high pre-ACA uninsured rates and because of the severity of the 

opioid crisis, making it likely that large numbers of individuals in the expansion population 

would need OUD treatment. However, West Virginia did not cover methadone maintenance 

during the study period, which is likely to be an important pathway into treatment in other 

states. West Virginia is among the most rural states, and care-seeking patterns are likely to 

be different in more urban states.

Second, we do not have a comparison group, such as individuals not eligible for Medicaid 

expansion or eligible individuals who did not enroll, preventing us from drawing causal 

inferences about the likely effect of Medicaid expansion on use of treatment or quality of 

care. Furthermore, we were unable to obtain contemporaneous data on other populations 

(e.g., our data use agreement did not provide access to data on Medicaid populations outside 

the ACA expansion). Relatedly, without pre-Medicaid enrollment data we cannot determine 

whether our study population had insurance coverage, access to treatment, or received any 
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treatment, prior to the 2014 expansion. This precludes any pre-post comparison. However, it 

is reasonable to assume that the large majority of individuals in the ACA expansion 

population were previously uninsured (as has been found using national data(20)). Our study 

findings have descriptive value as relatively little is known about treatments used by people 

enrolled in the ACA Medicaid expansion.

Third, because we focus only on services with an OUD diagnosis code, we may miss 

services provided to individuals in this population for related conditions that may have also 

treated OUD (e.g., counseling for depression). Finally, we are inherently limited by claims 

data in our ability to examine clinically important treatment markers such as rates of 

abstinence and health-related quality of life.

RESULTS

Exhibit 1 displays the demographic characteristics of the full Medicaid expansion population 

in West Virginia (N=349,927 person-years) and those diagnosed with OUD (N=19,318 

person-years) cumulatively for 2014–2016. On average, in the first three years of Medicaid 

expansion, 5.5% of all enrollees had a claim with an OUD diagnosis in the calendar year.

People with OUD were younger than people without OUD (mean age 34.4 versus 39.1), 

more likely to be male (58.0% versus 46.6%), more likely to be Hispanic (2.7% versus 

0.5%,), less likely to be African American (1.7% versus 4.2%), and more likely to reside in 

urban areas (64.5% versus 56.6%). All differences were statistically significant (p<.001). 

Compared to people without OUD, people with OUD were significantly more likely to have 

a non-OUD diagnosed chronic condition (52.4% versus 37.2%), to have diagnosed mental 

health conditions such as depression (21.1% versus 6.8%), %), anxiety disorder (14.9% 

versus 6.1%), and bipolar disorder (10.1% versus 2.6%); and to have diagnoses of alcohol 

use disorder (4.6% versus 0.9%) and chronic pain (3.0% versus 1.2%). They were 

significantly less likely than other enrollees to have diagnosed cardiovascular diseases than 

those without OUD, such as hypertension (10.0% versus 13.2%).

Exhibit 2 shows monthly trends from 2014 to 2016 in the percentage of enrollees who had a 

claim with a diagnosis of OUD in each month and the percentages receiving buprenorphine 

and naltrexone. Of note, rates for month-level calculations will be lower than annual rates 

because they pertain to individuals using services specifically in the particular study month 

rather than any time in the year. A gray box is overlaid on the second half of 2015 when the 

state transitioned to managed care (on July 1). There appears to be underreporting of 

outpatient claims during this time, but data become more consistent in early 2016. 

Diagnosed monthly prevalence of OUD more than doubled during the study period from 

1.0% in January 2014 to 2.4% in December 2016. The monthly prevalence of buprenorphine 

use increased sixfold, from 0.3% in January 2014 of the sample to 1.8% in December 2016. 

The ratio between the percentage of individuals treated with buprenorphine to those with an 

OUD diagnosis increased from less than one-third in January 2014 to more than 75% in 

December 2016. The monthly percentage of people with OUD receiving naltrexone 

increased from 0.04% in January 2014 to 0.11% in December 2016, a nearly threefold 
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increase. However, this represented less than 5% of all individuals with OUD in any given 

month of the study period.

Exhibit 3 provides information on the service utilization characteristics of individuals with 

diagnosed OUD overall, and the subgroups who used either any buprenorphine or any 

naltrexone in 2014–2016. It also provides p-values for tests of significant time trends in 

means over the three-year period. In 2014, individuals with OUD received an average of 6.6 

behavioral counseling sessions, 5.3 drug tests, and 5.4 evaluation and maintenance visits. 

However, these data are skewed by high utilizers as the median for each of these measures is 

only 0 or 1 service received. The mean number of counseling sessions did not significantly 

change. However, there was a significant increase over time in the mean number of drug 

tests (p<.001) and office visits for OUD (p<.001).

In 2014, individuals who received any buprenorphine received an average of 11.9 behavioral 

counseling sessions, had an average of 14.8 drug tests, and 13.9 evaluation and management 

visits. At the mean, these individuals also received 161.3 days of buprenorphine (the median 

was 140) in 2014. The mean number of days significantly increased to 185.3 by 2016 

(p<.001). Among people using buprenorphine, there were significant decreases over time in 

the mean number of counseling sessions (p<.001) and drug tests (p<.001). Individuals using 

naltrexone had shorter average duration of medication use: at the mean they only received 

about 57.5 days of naltrexone treatment (the median was 30 days in 2014). This significantly 

decreased over the study period to 38.3 days by 2016 (p<.001). They received an average of 

11.2 counseling sessions, 3.1 drug tests, and 3.6 physician visits in 2014. These indicators 

did not significantly change during the study period.

Exhibit 4 provides odds ratios from logistic regression models predicting fills of 

buprenorphine, fills of naltrexone, and utilization of counseling without medication, in each 

calendar year where individuals had a diagnosis of OUD, combining data across the three 

study years.

Among individuals with OUD, odds of filling buprenorphine were significantly lower 

among Hispanics and Non-Hispanic blacks compared to non-Hispanic whites and were 

significantly lower among older individuals versus those age 25–34. Odds of filling 

buprenorphine were significantly lower among people with hypertension, hyperlipidemia, 

arthritis, depression, anxiety disorder, bipolar disorder, alcohol use disorder, and chronic 

pain, compared to people without these conditions. Compared to people in urban areas, 

people in suburban and rural areas were significantly more likely to fill prescriptions for 

buprenorphine.

Odds of filling naltrexone were significantly higher among Hispanics and non-Hispanic 

blacks compared to non-Hispanic whites. Compared to individuals age 25–34, older 

individuals were significantly less likely to fill naltrexone. Odds of filling naltrexone were 

significantly lower for people with comorbid arthritis and chronic pain, but significantly 

higher for people with depression, bipolar disorder, hepatitis C, and alcohol use disorder 

compared to people without these conditions. Compared to people in urban areas, people in 

rural areas were significantly less likely to fill naltrexone.
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Odds of receiving counseling without medication were significantly higher for Hispanic 

individuals compared to non-Hispanic whites. Compared to individuals age 25–34, odds 

were significantly higher for individuals <25, and significantly lower for all older groups. 

Odds of receiving counseling without medication were significantly lower for individuals 

with comorbid hypertension and chronic pain, and higher for depression, anxiety disorder, 

bipolar disorder, and alcohol use disorder. Finally, odds were significantly lower for 

individuals in rural areas compared to those in urban areas.

DISCUSSION

We examined trends in utilization of OUD treatment among individuals enrolled in the West 

Virginia Medicaid expansion. We found that the diagnosed prevalence of OUD steadily grew 

during the 2014–2016 study period. Underscoring the scope of the West Virginia opioid 

crisis, the annual diagnosed OUD prevalence in the sample was 5.5%. This is dramatically 

higher than previously-reported rates reported for Medicaid enrollees with 2013 claims data 

where the national average was 0.9% and the West Virginia average was about 1.7%.(21) 

The true prevalence of OUD in the expansion population is likely to be much higher than our 

data indicate, given the considerable under identification of OUD, stigma, and under-coding 

of substance use disorders in claims data.(22)

The steady increase in diagnosed OUD may reflect a “ramp up” effect as it can take time for 

individuals to establish contact with care providers and receive screening or self-identify as 

wanting treatment. The share of individuals with an OUD diagnosis filling buprenorphine 

also increased during the study period: increasing from under one-third of individuals with 

an OUD diagnosis in the month in early 2014 to around three-quarters by late 2016. We also 

found that individuals were filling buprenorphine for slightly longer periods of time per year 

by 2016. Naltrexone fill rates were consistently lower than buprenorphine. While naltrexone 

fill rates increased substantially during the study period, average duration among people 

using naltrexone actually decreased over time.

The majority of individuals with buprenorphine also received counseling and drug tests. The 

counseling rates are consistent with state policy, as individuals in buprenorphine treatment in 

West Virginia Medicaid were required to receive counseling.(13) Providing these services 

could be one component of comprehensive addiction treatment, and counseling has been 

proposed as a process measure for quality treatment.(23) On the other hand, concerns have 

been expressed that requiring adherence to counseling requirements may reduce utilization 

of buprenorphine treatment, reducing the overall benefit to the diagnosed population. In 

particular, if counseling is a requirement of buprenorphine treatment, the requirement may 

make it more difficult for providers to deliver the treatment and may increase reluctance to 

participate among some individuals.(24) Some studies indicate that individuals receiving 

intensive counseling alongside buprenorphine do not fare better than those receiving 

medication without counseling.(25)

We also found that individuals who filled buprenorphine did so for just under half the days 

in the year, and that buprenorphine was on average filled for about three or four times more 

days per year than naltrexone. Prior studies have found that longer duration of medication is 
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protective against overdose, but that duration of naltrexone is much shorter than 

buprenorphine(26). While the duration of buprenorphine we found is similar to other state 

averages during this period,(17) it underscores that there remains room to improve 

continuity and duration of treatment.

Among individuals with diagnosed OUD, we found striking differences in factors that 

predicted fills of buprenorphine and naltrexone versus treatment without medication. These 

differences are especially important given the substantially stronger evidence base 

supporting treatment with buprenorphine versus treatment without medication.(27) 

Naltrexone is a treatment that may be well-suited for some populations, but does not appear 

to be as protective against overdose risk when accounting for high rates of discontinuation.

(28)

Relative to non-Hispanic whites, the odds of receiving counseling without medication were 

higher among Hispanics. Conversely, Blacks and Hispanics were significantly less likely 

than whites to receive buprenorphine, and more likely to use naltrexone. These differences 

may reflect racial/ethnic differences in perceived acceptability of using buprenorphine 

versus naltrexone or differences in provider attitudes about giving patients these treatments. 

Medication-free treatment versus buprenorphine and methadone use has previously been 

shown to be higher among non-white than white populations with OUD, and more common 

at treatment facilities serving non-white populations.(29) Conversely, buprenorphine 

treatment uptake among Medicaid enrollees is known to have been higher in lower-poverty, 

predominantly white communities.(30) As documented in prior studies, use of treatment 

with medication was inversely related to age among people with OUD.(31,32) Perhaps more 

surprisingly, people with comorbid psychiatric disorders like depression had significantly 

lower odds of treatment with buprenorphine and higher odds of treatment without 

medication or with naltrexone. One possibility is that these patients may be receiving a 

diagnosis from mental health professionals who do not prescribe buprenorphine, but are 

providing ongoing counseling for a comorbid mental health disorder and diagnose OUD as 

part of a broader treatment plan. Finally, individuals in rural areas were more likely than 

those in urban areas to receive buprenorphine but less likely to receive naltrexone. This is 

unexpected as access to care is generally worse in rural areas. Our finding but may reflect 

selection differences, as individuals who come forward to be diagnosed in rural areas may 

have higher acuity than those in more urban areas.

Our study adds to a growing literature on Medicaid expansion and the opioid crisis. Recent 

studies suggest that Medicaid expansion has been especially important in providing health 

insurance coverage to previously uninsured low-income adults with OUD and other 

substance use disorders and has increased the role of Medicaid in paying for treatment for 

these adults.(15,16,33) Less well understood, however, are the specific pathways through 

which individuals are accessing Medicaid-financed services for OUD. Our detailed 

longitudinal data provide new insights into the types of services individuals with OUD are 

receiving in the Medicaid expansion state that arguably has the most widespread and severe 

opioid crisis. Despite documented challenges related to access to OUD treatment in West 

Virginia,(34) our study finds a growing population of individuals in the Medicaid expansion 

receiving medication treatment.
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Conclusions

In the first three years of Medicaid expansion, a growing number of West Virginians were 

treated for opioid use disorder, and treatment with buprenorphine was a major area of 

expansion. However, uptake of treatment was uneven, with substantial differences by race/

ethnicity, rural status, and diagnosed comorbid health conditions. Our findings provide a 

baseline for further analysis on long-term changes in use of these services in the West 

Virginia Medicaid expansion, as well as an opportunity for further study of changes in 

benefit design. Most notably, in 2017 West Virginia received a Section 1115 waiver from the 

federal government in which it added methadone maintenance as a benefit and increased the 

full continuum of services reimbursed by Medicaid. Tracking trends in treatment over time 

can help inform efforts to provide all people with opioid use disorder access to the services 

that reduce overdose and promote recovery.
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Exhibit 2. Monthly Percentages of the Medicaid Expansion Population with an OUD Diagnosis 
and Receiving Buprenorphine or Naltrexone
Source: Authors’ analysis of West Virginia Medicaid expansion claims data 2014–2016.

Notes: Monthly average are calculated as the percentage of all Medicaid expansion enrollees 

in the month with either a claim that included a diagnosis for an opioid use disorder, a 

prescription filled for buprenorphine, or a prescription filled for naltrexone. The gray box 

indicates the period when the state transitioned the Medicaid expansion population from fee-

for-service to managed care.

Plot points for Exhibit 2

Month Diagnosed with Opioid Use Disorder Prescribed Buprenorphine Prescribed Naltrexone

Jan-14 0.90% 0.27% 0.04%

Feb-14 1.02% 0.38% 0.05%

Mar-14 1.18% 0.49% 0.06%

Apr-14 1.30% 0.58% 0.05%

May-14 1.39% 0.69% 0.07%

Jun-14 1.46% 0.72% 0.06%

Jul-14 1.50% 0.76% 0.07%

Aug-14 1.48% 0.78% 0.07%

Sep-14 1.56% 0.83% 0.08%

Oct-14 1.63% 0.87% 0.08%

Nov-14 1.60% 0.92% 0.07%

Dec-14 1.70% 0.93% 0.08%

Jan-15 1.80% 1.00% 0.08%
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Month Diagnosed with Opioid Use Disorder Prescribed Buprenorphine Prescribed Naltrexone

Feb-15 1.73% 1.01% 0.07%

Mar-15 1.84% 1.04% 0.08%

Apr-15 1.92% 1.05% 0.09%

May-15 1.93% 1.09% 0.09%

Jun-15 2.06% 1.13% 0.10%

Jul-15 2.11% 1.18% 0.09%

Aug-15 2.10% 1.18% 0.09%

Sep-15 1.70% 1.21% 0.10%

Oct-15 1.77% 1.17% 0.09%

Nov-15 1.55% 1.28% 0.10%

Dec-15 1.39% 1.30% 0.11%

Jan-16 1.84% 1.30% 0.12%

Feb-16 1.93% 1.34% 0.11%

Mar-16 2.04% 1.38% 0.12%

Apr-16 2.05% 1.41% 0.13%

May-16 2.06% 1.40% 0.10%

Jun-16 2.09% 1.43% 0.13%

Jul-16 2.05% 1.42% 0.12%

Aug-16 2.18% 1.49% 0.14%

Sep-16 2.29% 1.61% 0.12%

Oct-16 2.36% 1.67% 0.13%

Nov-16 2.39% 1.77% 0.11%

Dec-16 2.44% 1.84% 0.11%
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Exhibit 1.

Demographics and County Characteristics of Individuals Enrolled in the West Virginia Medicaid Expansion 

Overall and Individuals with OUD, 2014 to 2016

Full Sample
Diagnosed

with Opioid
Use Disorder

Not
Diagnosed

with Opioid
Use

Disorder

P-Value

N 349,927 19,318 330,609

Mean Age in Years 38.8743 34.35573 39.13833 ***

Male 47.22% 57.97% 46.59% ***

Female 52.78% 42.03% 53.41% ***

Race/Ethnicity

Non-Hispanic White 89.86% 90.70% 89.81% ***

Non-Hispanic Black 4.10% 1.65% 4.24% ***

Hispanic 0.61% 2.69% 0.49% ***

Other Race 5.43% 4.97% 5.46% **

Rural-suburban-urban status

In an MSA 56.99% 64.45% 56.56% ***

Suburban, adjacent to an MSA 28.63% 24.56% 28.87% ***

Rural, non-adjacent to MSA 14.38% 10.99% 14.58% ***

Chronic Condition

Any Chronic Condition 38.07% 52.38% 37.23% ***

Hypertension 12.99% 10.00% 13.16% ***

Hyperlipidemia 5.80% 2.52% 6.00% ***

Atherosclerosis 0.43% 0.28% 0.44% **

Asthma 2.57% 2.45% 2.57%

COPD 3.22% 3.41% 3.21%

Arthritis 5.72% 4.34% 5.80% ***

Diabetes 7.32% 3.57% 7.54% ***

Depression 7.62% 21.13% 6.83% ***

Anxiety Disorder 6.59% 14.92% 6.10% ***

Bipolar Disorder 2.97% 10.06% 2.56% ***

Hepatitis C 1.14% 7.31% 0.78% ***

HIV 0.12% 0.22% 0.12% ***

Alcohol Use Disorder 1.14% 4.62% 0.93% ***

Chronic Pain 1.33% 3.00% 1.23% ***

Source: Authors’ analysis of West Virginia Medicaid expansion claims data 2014–2016.

Notes: Rural-urban status is determined using the urban-rural continuum code scores. Each observation in this table represents a unique individual 
with at least 10 months of data during one of the three years from 2014 to 2016. P-value for pairwise t-test between people diagnosed with opioid 
use disorder and those without opioid use disorder diagnosis.

*
P<.05,
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Exhibit 3.

Average Annual Outpatient Services Used Among Individuals with OUD, and subsets receiving 

Buprenorphine and Naltrexone, 2014 – 2016

2014 2015 2016 P-Value

All Individuals with Diagnosed OUD 4,144 6,856 8,318

 Percent with any counseling 60.91% 62.08% 60.69% ***

 Mean number of counseling sessions 6.6 7.0 6.6

 Percent with any drug tests 1 1 1

 Mean number of drug tests 44.31% 50.54% 56.42% ***

 Median number of labs 5.3 5.5 6.3 ***

 Percent with any evaluation & management visits 0 1 1

 Mean number evaluation & management visits 62.45% 68.28% 71.81% ***

 Median number evaluation & management visits 5.4 5.6 7.0 ***

 Percent any buprenorphine 1 2 2

 Percent any naltrexone 32.70% 40.94% 45.72% ***

 Percent with counseling only 4.87% 5.88% 6.91% ***

All Individuals with OUD and Buprenorphine Fills 30.77% 26.37% 22.39% ***

 Mean days supply buprenorphine 1,355 2,807 3,803

 Median days supply buprenorphine 161.3 183.4 185.3 ***

 Percent with any counseling 140 161 168

 Mean number of counseling sessions 17.5 18.2 18.5 *

 Median number of counseling sessions 15 16 16

 Percent of with any drug tests 82.66% 78.34% 74.97% ***

 Mean number of drug tests 11.9 11.3 9.3 ***

 Median number of drug tests 8 6 5

 Percent with any evaluation & management visits 89.59% 87.64% 85.83% ***

 Mean number evaluation & management visits 14.8 12.3 12.3 ***

 Median number evaluation & management visits 11 8 8

All Individuals with OUD and Naltrexone Fills 89.59% 93.05% 91.61% ***

 Mean days supply of naltrexone 13.9 11.9 13.5

 Median days supply of naltrexone 11 8 10

 Percent with any counseling 202 403 575

 Mean number of counseling sessions 57.5 43.6 38.3 ***

 Median number of counseling sessions 30 30 29

 Percent with any drug test 2.3 1.9 1.9 *

 Mean number of drug tests 1 1 1

 Median number of drug tests 73.76% 75.68% 71.30% ***

 Percent with any evaluation & management visits 11.2 9.8 9.6

 Mean number evaluation & management visits 3 3 3

 Median number evaluation & management visits 46.04% 48.64% 60.17% ***
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Source: Authors’ analysis of West Virginia Medicaid expansion claims data 2014–2016.

Notes: Drug tests, counseling sessions, and physician visits defined using procedure codes. Medication fills determined using three-level 
hierarchical ingredient code (HIC3) codes. Each observation in these tables is a person year with at least 10 months of enrollment in the Medicaid 
expansion. N.A. is displayed next to median statistics because p-values were not calculated for changes in medians.

*
P<.05,

**
P<.01,

***
P<.001
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Exhibit 4.

Odds Ratios for Logistic Regressions Predicting Fills for Buprenorphine, Naltrexone, and Receipt of 

Counseling Without Medication

Buprenorphine Naltrexone Counseling without Medication

Variable OR OR OR

Race/Ethnicity (Ref=NH white)

Black 0.47*** 1.76** 1.27

Hispanic 0.59*** 2.29*** 1.74***

Other Race/Ethnic 0.81** 0.96 1.05

Sex (Ref=Male)

Female 0.99 1.03 0.9**

Age (Ref=25–34)

<25 0.64*** 1.08 1.45***

35–44 1.09* 0.92 0.83***

45–54 0.9 0.77* 0.62***

>54 0.57*** 0.26*** 0.66***

Chronic conditions

Hypertension 0.83** 1.06 0.88*

Hyperlipidemia 0.73** 1.14 1.17

Atherosclerosis 0.77 0.87 0.93

Asthma 0.83 0.89 0.88

COPD 1.04 1.02 0.89

Arthritis 0.77** 0.66* 1.04

Diabetes 0.85 0.77 0.87

Depression 0.65*** 2.11*** 1.49***

Anxiety Disorder 0.79*** 1.13 1.29***

Bipolar Disorder 0.71*** 1.45*** 1.26***

Hepatitis C 0.97 1.46*** 1.08

HIV 0.51 0.57 1.13

Alcohol Use Disorder 0.4*** 3.39*** 1.55***

Chronic Pain 0.61*** 0.46** 0.66***

Metro status (Ref=Urban)

Suburban 1.11** 0.97 1.02

Rural 1.52*** 0.6*** 0.83**

Source: Authors’ analysis of West Virginia Medicaid expansion claims data 2014–2016.

Notes: Analyses includes individuals with >10 months enrollment in any year 2014–2016 (N=19,093). Separate models were estimated to predict 
the odds of fills of buprenorphine and naltrexone and receipt of counseling without medication.
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*
P<.05,

**
P<.01,

***
P<.001
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