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Abstract

Nurse practitioner (NP) and physician assistant (PA) prescribing can increase access to
buprenorphine treatment for opioid use disorder. In this cross-sectional study, we used deidentified
claims from approximately 90% of U.S. retail pharmacies (2017-2018) to examine the association
of state policies with the odds of receiving buprenorphine treatment from an NP/PA versus

a physician, overall and stratified by urban/rural status. From 2017 to 2018, the percentage

of buprenorphine treatment episodes prescribed by NPs/PAs varied widely across states, from
0.4% in Alabama to 57.2% in Montana. Policies associated with greater odds of buprenorphine
treatment from an NP/PA included full scope of practice (SOP) for NPs, full SOP for PAs,
Medicaid pay parity for NPs (reimbursement at 100% of the fee-for-service physician rate), and
Medicaid expansion. Although most findings with respect to policies were similar in urban and
rural settings, the association of Medicaid expansion with NP/PA buprenorphine treatment was
driven by rural counties.
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Introduction

The United States continues to face an opioid overdose crisis, with many individuals unable
to access effective treatment (Jones et al., 2015; Patrick et al., 2020). Buprenorphine,

a partial opioid agonist, is an effective and widely used treatment for opioid use

disorder (OUD) that can be delivered in office-based settings (Connery, 2015). However,
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buprenorphine treatment utilization among people with OUD is limited, in part due to the
lack of buprenorphine prescribers (Dick et al., 2015; McBain et al., 2020). In July 2020,
18% of urban counties and 43% of rural counties lacked a physician waivered to prescribe
buprenorphine (Andrilla & Patterson, 2021).

Nurse practitioners (NPs) and physician assistants (PAs) are an important resource for health
care in rural and underserved communities (Barnes et al., 2018; Buerhaus et al., 2015;
Cawley et al., 2016; Davis et al., 2018; Xue et al., 2019), and since becoming eligible to
apply for waivers to prescribe buprenorphine with the 2016 passage of the Comprehensive
Addiction and Recovery Act (CARA, 2016), NPs and PAs have played an increasingly
important role in the effective treatment of OUD in those communities. Between 2016 and
2019, over 12,000 NPs and PAs obtained buprenorphine waivers (Barnett et al., 2019),
driving a 111% increase in waivered prescribers per 100,000 population in rural areas, where
NPs and PAs accounted for over half of newly waivered prescribers (Barnett et al., 2019).

Although CARA has expanded the workforce available to prescribe buprenorphine, many
waivered clinicians do not actively prescribe (Thomas et al., 2017), and state policies may
influence the prescribing of buprenorphine by NPs and PAs. Scope of practice (SOP) laws
in many states limit NPs’ abilities to practice and prescribe medications without physician
oversight or collaboration (American Association of Nurse Practitioners, 2021) or prevent
PAs from performing one or more elements of practice (American Association of Physician
Assistants, 2020). Less restrictive SOP laws have been associated with more waivered NPs
but not PAs (Auty et al., 2020; Barnett et al., 2019; Spetz et al., 2019, 2021) and higher
rates of buprenorphine prescribing by NPs (Nguyen et al., 2021). State Medicaid policies
also play an important role in states’ response to the opioid crisis, as Medicaid is the largest
payer for treatment of substance use disorders (Medicaid and CHIP Payment and Access
Commission [MACPAC], 2017b; Orgera & Tolbert, 2019). Medicaid expansion under the
Affordable Care Act has increased access to buprenorphine treatment (Clemans-Cope et
al., 2017; Saloner et al., 2018; Wen et al., 2017) and may be particularly important for
increasing access to treatment from NPs and PAs, who provide buprenorphine treatment to
a higher proportion of Medicaid enrollees than do physicians (IMPAQ International, 2019).
Medicaid reimbursement policies may also influence NP/PA buprenorphine prescribing. In
many states, Medicaid reimbursement for NPs and PAs is up to 25% less than that received
by physicians (Harkless & Vece, 2018). In states with Medicaid pay parity (i.e., where NPs
and PAs are reimbursed at equal rates as physicians), practices may have greater incentive
to employ NPs and PAs and accept Medicaid patients (Barnes et al., 2017). Policies that
increase access to buprenorphine treatment for Medicaid enrollees may also have spillover
effects for non-Medicaid populations (Abraham et al., 2021).

New Contributions

Although previous studies have examined the association of state SOP laws with the number
of waivered NPs/PAs and rates of buprenorphine prescribing by NPs, studies have not

yet examined to what extent Medicaid expansion and Medicaid reimbursement parity are
associated with buprenorphine prescribing among NPs and PAs (Schuler et al., 2020).

In addition, few studies have evaluated the relationship between state policies and the
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contribution of NPs and PAs to buprenorphine prescribing, relative to physicians. To address
this gap in the literature, we used 2017 to 2018 deidentified pharmacy claims to describe
patterns of buprenorphine prescribing by NPs and PAs and examine the association of

state policies with the odds of receiving buprenorphine treatment from an NP/PA versus a
physician. We hypothesized that full SOP for NPs and PAs, Medicaid pay parity for NPs,
and Medicaid expansion would be associated with greater odds of receiving buprenorphine
treatment from an NP/PA.

Because the implications of state policies may differ in urban and rural settings, we
conducted stratified analyses by county urban/rural status. Contextual differences between
urban and rural areas may influence the relationship between state policies and provision of
buprenorphine treatment by NPs/PAs versus physicians. Rural areas face many challenges
in addressing the opioid crisis, including challenges with health care coverage and access,
social stigma against medication-based treatment for OUD, workforce shortages, and lack
of mental health and psychosocial support services (Andrilla et al., 2019; National Judicial
Opioid Task Force, 2019; Rosenblatt et al., 2015).

Conceptual Framework

Method

Data

The conceptual framework underlying this study is informed by the Andersen Behavioral
Model of Health Service Use (Figure 1). Our conceptual framework illustrates that

both individual and environmental factors (community characteristics and federal and

state policies) influence treatment for OUD, including type of treatment received (office-
based buprenorphine treatment, buprenorphine treatment in opioid treatment facilities,
non-buprenorphine treatment, no treatment) and provider type (physician or NP/PA).
Predisposing factors (individual factors such as age, gender, race/ethnicity), enabling
factors (individual factors such as insurance; community factors such as urbanicity, median
income, uninsured rate, health professional shortage area [HPSA] status, active non-NP/PA
buprenorphine prescribers), and need factors (community fatal overdose count and county
population) may influence treatment for OUD. In this study, we focus on state policies
most likely to influence NP/PA provision of buprenorphine treatment either directly (e.qg.,
restrictive SOP laws may limit the ability of NPs/PAs to provide buprenorphine treatment)
or indirectly by increasing provider capacity (e.g., Medicaid expansion increases demand for
buprenorphine treatment resulting in more clinicians choosing to prescribe buprenorphine;
Medicaid pay parity may lead to an increase in practicing NPs/PAs, including those
waivered to prescribe buprenorphine).

We used de-identified retail pharmacy claims for 2017 to 2018 from the IQVIA Real World
Data-Longitudinal Prescriptions (IQVIA, n.d.). These data capture approximately 90% of
all prescriptions filled at retail pharmacies in all 50 states and the District of Columbia

and include information about the prescription, payer, patient demographics, and prescribing
clinician specialty and location. The study was approved with a waiver of consent by the
authors’ institutional review board.
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Buprenorphine Treatment Episodes.—We identified new buprenorphine treatment
episodes that started with the date of the first observed fill of a prescription for

a buprenorphine formulation with an FDA (Food and Drug Administration)-approved
indication for OUD treatment following a 90-day period with no supply from any previously
filled buprenorphine prescription (Stein et al., 2021). The episode ended with the last day’s
supply of buprenorphine for the last filled buprenorphine prescription, with no more than

a 30-day gap in the patient’s buprenorphine supply. We excluded episodes in which the
first observed prescription occurred between January and March 2017 to ensure we did not
include episodes continuing from 2016. We also excluded episodes from Tennessee, which
did not allow PA and NP prescribing of buprenorphine during this period (Moore, 2019),
and episodes for which county information was unavailable. We categorized prescribers by
provider type: NP, PA, or physician, and attributed buprenorphine treatment episodes to the
prescriber who wrote the most days of supply of buprenorphine during the episode.

Patient and Episode Characteristics.—Patients were categorized by age group (18-25
years, 26-35, 36-45, 46-55, 56-65, 65+), sex, and the payment source responsible for the
most days of supply during the buprenorphine episode (Medicaid, Medicare, commercial
insurance, cash payment, discount cards/voucher/coupon/rebate, or other including Tricare
or workers compensation).

Community Characteristics.—We identified the county in which the treatment episode
occurred based on the prescriber’s 5-digit Federal Information Processing Standards code.
We identified urban/rural status based on Rural Urban Continuum Codes (RUCC) from
the Area Health Resources Files (AHRF): urban (RUCC 1, 2, or 3) or rural (RUCC 4,

5, 6, 7, 8, or 9; National Center for Health Statistics, 2014). We also used the AHRF

to identify primary care and mental health care HPSAs and county population (U.S.
Department of Health and Human Services Health Resources and Services Administration,
n.d.). We obtained county-level estimates of median household income and percent of
uninsured adults from the American Community Survey (U.S. Census Bureau, 2011). We
used the multiple-cause-of-death mortality file from the Centers for Disease Control and
Prevention to calculate Ruhm adjusted 2016 county fatal overdose counts for deaths due to
any drug (Centers for Disease Control and Prevention, 2020; Ruhm, 2018). We used the
buprenorphine prescriber data from IQVIA to estimate the number of active non-NP/PA
buprenorphine prescribers by county.

State Policies.—Consistent with previous studies (Barnes et al., 2017; Barnett et al.,
2019), we characterized states as having full SOP for PAs if they had all six “essential
elements” of practice, as defined by the American Association of Physician Assistants
(2020) and restricted SOP otherwise, and state SOP for NPs as full SOP versus restricted
or reduced SOP, as defined by the American Association of Nurse Practitioners (2021;
Phillips, 2016). These policies were identified as of 2016 to coincide with the passage

of CARA (Online Appendix Table A-1). We used information from the Kaiser Family
Foundation to identify states that expanded Medicaid coverage under the Affordable Care
Act (Kaiser Family Foundation, n.d.). Although Medicaid reimbursement policies for NPs

Med Care Res Rev. Author manuscript; available in PMC 2023 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Harrison et al.

Page 5

and PAs overlap in many states, we defined pay parity based on NP reimbursement rates
because PAs do not bill directly in all states (American Association of Physician Assistants,
2021; MACPAC, 2017a). We identified states with Medicaid pay parity for NPs (i.e.,
reimbursement of NPs at 100% of the fee-for-service physician rate) using data from the
2016 Advanced Practice Registered Nurse legislative update and 2016 Medicaid fee-for-
service physician payment policies reported by the MACPAC (2017a; Phillips, 2016).

Statistical Analysis

Results

We first calculated the number and unadjusted percentages of buprenorphine treatment
episodes overall and by patient and community characteristics. We then calculated the
number and percentage of buprenorphine treatment episodes prescribed by an NP/PA overall
and by patient, community, and state policy characteristics.

We used adjusted logistic regression models to evaluate the association of state policies
with the odds of receiving buprenorphine treatment from an NP/PA versus a physician.

We examined these associations overall and stratified by county urban/rural status. Models
were adjusted for episode year, buprenorphine episode payer, patient sex and age group,
primary care and mental health care HPSA status, median family income quartile, percent
uninsured quartile, county population quartile, county fatal overdose count quartile, and
number of active non-NP/PA buprenorphine prescribers. We report adjusted odds ratios with
95% confidence intervals (Cls), clustered by state and person ID to account for individuals
with multiple episodes.

NPs and PAs were the primary prescribers for 8.9% of the slightly fewer than 1

million new buprenorphine episodes identified during 2017 to 2018 (Table 1). The most
frequent payer of buprenorphine treatment episodes was Medicaid (40.5%), followed

by commercial insurance (20.0%). The majority of episodes occurred in urban counties
(87.1%), primary care HPSAs (93.0%), and mental health care HPSAs (93.3%). The
percentage of buprenorphine treatment episodes prescribed by NPs/PAs from 2017 to 2018
varied widely across states, ranging from 0.4% in Alabama to 57.2% in Montana (Online
Appendix A-2).

From 2017 to 2018, the percentage of buprenorphine treatment episodes delivered by NPs
and PAs increased from 4.6% to 12.8%, with the overall multivariable regression results
showing that the odds of receiving buprenorphine treatment from an NP/PA nearly tripled
(adjusted odds ratio [aOR] = 2.86, 95% CI = [2.82, 2.91]; Table 2). Compared with episodes
paid for by commercial insurance, those paid for by Medicaid or Medicare had greater odds
of being prescribed by an NP/PA. Medicaid episodes in particular had 47% greater odds

of being prescribed by an NP/PA versus a physician (aOR = 1.47, 95% CI = [1.44, 1.50]).
Individuals receiving buprenorphine from prescribers in rural areas, primary care HPSAs,
and mental health care HPSAs also had greater odds of receiving buprenorphine treatment
from an NP/PA.
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Overall, state policy characteristics associated with greater odds of receiving buprenorphine
treatment from an NP/PA versus a physician included full SOP for NPs (aOR = 2.11, 95%
Cl =[2.07, 2.15]), full SOP for PAs (aOR = 1.30, 95% CI = [1.27, 1.33]), Medicaid pay
parity for NPs (aOR = 1.20, 95% CI = [1.18, 1.22]), and state Medicaid expansion (aOR =
1.06, 95% CI = [1.03, 1.08]; Table 2). When regressions were stratified by urban and rural
counties, findings with respect to policies were similar. For example, the association of full
SOP for PAs with buprenorphine treatment from an NP/PA was slightly stronger in urban
counties (aOR = 1.34, 95% CI = [1.31, 1.37]) than in rural counties (aOR = 1.16, 95% ClI
=[1.09, 1.24]). The exception was Medicaid expansion, which was associated with nearly
50% greater odds of buprenorphine treatment from an NP/PA in rural counties (aOR = 1.47,
95% CI =[1.36, 1.59]) but was not significantly associated with buprenorphine treatment
from an NP/PA in urban counties. Findings did not differ appreciably in a sensitivity
analysis excluding states that changed their SOP laws during 2017 to 2018: South Dakota,
Virginia, and Illinois.

We conducted two sensitivity analyses to examine the extent to which our findings are
driven by payer: one excluding episodes with Medicaid as the primary payer and one limited
to episodes with Medicaid as the primary payer (Online Appendix Tables A-3 and A-4).

In the non-Medicaid subgroup, the associations of state policies with NP/PA buprenorphine
treatment were similar or slightly stronger, and Medicaid expansion was associated with
greater odds of NP/PA buprenorphine treatment in both rural and urban counties. In the
Medicaid subgroup, we observed similar findings with regard to NP SOP and Medicaid

pay parity, though the strength of these associations was slightly weaker. Full SOP for PAs
was associated with greater odds of buprenorphine treatment from an NP/PA overall and in
urban counties but not in rural counties. Notably, in the Medicaid subgroup, state Medicaid
expansion was associated with 67% greater odds of buprenorphine treatment from an NP/PA
in rural counties (OR = 1.67, 95% CI =[1.48, 1.90]) but lower odds of buprenorphine
treatment from an NP/PA overall and in urban counties.

Discussion

This study is one of the first to use all-payer pharmacy claims to examine the association of
state policies with buprenorphine prescribing by NPs and PAs. Nationally, the percentage of
buprenorphine treatment episodes delivered by NPs/PAs nearly tripled from 2017 to 2018,
likely driven by the increase in waivered NPs and PAs during this period. The wide variation
across states in the share of buprenorphine treatment episodes delivered by NPs/PAs, ranging
from <1% in Alabama to 57% in Montana, suggests that state policies likely influence
buprenorphine prescribing among NPs and PAs.

Consistent with previous findings, our results suggest that restrictive state SOP laws may
be creating substantial barriers to prescribing buprenorphine (Auty et al., 2020; Barnett et
al., 2019; Nguyen et al., 2021; Spetz et al., 2019, 2021). In several previous studies, less
restrictive SOP laws have been associated with greater waiver uptake among NPs but not
among PAs (Auty et al., 2020; Barnett et al., 2019; Spetz et al., 2019), potentially because
laws in all states require PAs to work in collaboration with physicians, and fewer PAs than
NPs practice in primary care or psychiatry (Barnett et al., 2019). In contrast, we found
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that both full SOP for NPs and full SOP for PAs were associated with greater odds of
receiving buprenorphine treatment from an NP/PA versus a physician. Although SOP laws
have not been associated with waiver uptake among PAs in previous studies, we found

that waivered PAs prescribe more buprenorphine in states with less restrictive SOP laws,
suggesting that SOP laws may influence the volume of buprenorphine prescribing among
waivered PAs. However, our finding should be interpreted with caution as our study was
cross-sectional in nature. Our finding that less restrictive SOP laws for NPs are associated
with more NP buprenorphine treatment is consistent with Nguyen et al., who found that
among a commercially insured and Medicare Advantage population, NPs wrote 2.7% of
buprenorphine prescriptions in states with less restrictive SOP laws and 1.1% in states with
more restrictive SOP laws between the third quarter of 2016 and the third quarter of 2018
(Nguyen et al., 2021). Given that commercial insurance covered only 20% of buprenorphine
treatment episodes from 2017 to 2018, 40% of buprenorphine treatment episodes were
covered by Medicaid, and many patients paid via cash, discount/voucher/coupon/rebate, or
other sources such as Tricare or workers compensation, our work highlights the importance
of examining patterns of buprenorphine treatment among multiple payers.

To our knowledge, no studies have examined the association of Medicaid pay parity

with delivery of OUD treatment by NPs and PAs. We found that Medicaid pay parity

for NPs was associated with greater odds of receiving buprenorphine treatment from an
NP/PA, regardless of episode payer. In a previous study, Barnes et al. (2017) found that

in states with full SOP and Medicaid pay parity at 100% of physician rates, NPs were

more likely to practice in primary care, and a higher number of practices employing NPs
accepted Medicaid. Reimbursement parity is particularly important for NPs who practice
independently and may incentivize NPs to practice in areas with provider shortages (Bischof
& Greenberg, 2021). Further investigation is needed to better understand the implications of
Medicaid pay parity for treatment of OUD by NPs and PAs, including the implications for
provider mix and financial stability of practices that provide OUD treatment.

Previous evidence suggests that state Medicaid expansion significantly increased
buprenorphine prescribing in expansion counties (Saloner et al., 2018), and OUD treatment
covered by Medicaid increased more in states with Medicaid expansion than those without
(Clemans-Cope et al., 2017; Wen et al., 2017). Medicaid expansion has also been associated
with increased OUD medication prescribing to Medicare Part D beneficiaries, suggesting
positive spillover effects for non-Medicaid populations (Abraham et al., 2021). Although we
cannot make causal inferences with these cross-sectional analyses, we found that Medicaid
expansion was associated with greater odds of receiving buprenorphine treatment from an
NP/PA versus a physician in rural counties, and the results of our subgroup analysis suggest
potential spillover to non-Medicaid populations. Although not causal, the association we
observe suggests that Medicaid expansion may play an important role in increasing access
to buprenorphine treatment from NPs/PAs in rural areas, where many NPs and PAs were

the first waivered clinicians in their counties (Barnett et al., 2019). Rural NPs and PAs

may also work in smaller practices that disproportionately benefit from Medicaid expansion.
Compared with urban NPs, rural NPs more often report being the only provider in their
practice or working alongside only one or two other providers (Germack et al., 2022).
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We interpret these results in the context of several limitations. Most importantly, our
observational methods only allow us to determine associations and cannot establish a

causal effect of state policies on buprenorphine prescribing by NPs/PAs. Future work

should incorporate longitudinal data and causal inference methods to establish the effects

of these policies. Although IQVIA captures 90% of retail pharmacy claims with no known
systematic variation by region or type of organization, it is possible that our results do

not generalize to the 10% of claims not captured by IQVIA. The data are limited to

filled buprenorphine prescriptions; we have no information about unfilled prescriptions,
prescriptions filled at pharmacies not in the IQVIA data, or buprenorphine obtained

without a prescription. Our analysis included 1,804 counties, indicating that in 2017 to

2018 approximately 1,200 U.S. counties did not have an active buprenorphine prescriber.
Although we limited our analyses to buprenorphine formulations with an FDA-approved
indication for OUD treatment, individuals may receive buprenorphine for off-label treatment
of pain. Additional state policies may influence NP and PA prescribing (Spetz et al., 2021),
and further work is needed to consider the effects of those policies. We used policies
identified as of 2016 to coincide with the passage of CARA, but it is possible some states
may have subsequently changed their policies. Finally, NP/PA activities may not be fully
captured in pharmacy claims. It is possible that some NP/PA prescriptions are attributed to
physicians, which would lead us to underestimate the number of buprenorphine prescriptions
dispensed by NPs/PAs.

Conclusion

At a time when the opioid crisis appears to be worsening, with over 90,000 overdose deaths
in 2020 (Ahmad et al., 2021), many primary care physicians appear to remain reluctant to
prescribe buprenorphine (Huhn & Dunn, 2017; McGinty et al., 2020), and many patients
continue to face barriers to accessing buprenorphine treatment (Patrick et al., 2020), it is
critical to identify policies associated with the increased provision of buprenorphine for
OUD. Our findings suggest that state policies, including less restrictive SOP laws, Medicaid
pay parity policies, and Medicaid expansion, may increase the capacity of the NP/PA
workforce to provide buprenorphine treatment for OUD. In rural areas, where access to
buprenorphine treatment is often limited (Andrilla et al., 2019; Rosenblatt et al., 2015),
policies such as Medicaid expansion may be particularly important to increase access to
buprenorphine treatment. Longitudinal analyses to assess the effects of such policies on
access to buprenorphine treatment and the quality of treatment provided as well as the
effects of evolving policies related to telehealth, reimbursement, and insurance coverage for
substance use disorders will play an important role in public health efforts to expand access
to effective treatment for individuals with OUD.
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Characteristics of Buprenorphine Treatment Episodes, 2017 to 2018.

Table 1.

Characteristic N (%)
Total episodes 953,858 (100%)
Year

2017 513,676 (53.9%)

2018 440,182 (46.2%)
Primary prescriber

NP/PA 84,763 (8.9%)

Physician 869,095 (91.1%)
Multiple prescribers

Yes 274,199 (28.8%)

No 679,659 (71.3%)
Patient gender

Female 399,876 (41.9%)

Male 553,982 (58.1%)
Patient age

18-25 103,617 (10.9%)

26-35 377,663 (39.6%)

36-45 245,865 (25.8%)

46-55 130,488 (13.7%)

56-65 73,891 (7.8%)

65+ 22,334 (2.4%)
Buprenorphine episode payer

Commercial 190,470 (20.0%)

Medicaid 386,135 (40.5%)

Medicare 70,315 (7.4%)

Cash 91,978 (9.6%)

Discount/voucher/coupon/rebate 113,261 (11.9%)

Other 101,699 (10.7%)
County urban/rural status

Urban 830,468 (87.1%)

Rural 123,390 (12.9%)
Primary care HPSA

Yes 887,391 (93.0%)

No 66,467 (7.0%)

Mental health care HPSA
Yes
No
Population quartile
1st quartile (lowest population)

2nd quartile

Med Care Res Rev. Author manuscript; available in PMC 2023 December 01.
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64,079 (6.7%)

88,696 (9.3%)
20,349 (2.1%)
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Characteristic N (%)
3rd quartile 22,623 (2.4%)
4th quartile (highest population) 822,190 (86.2%)
Median family income quartile
1st quartile (lowest median income) 77,031 (8.1%)
2nd quartile 148,535 (15.6%)
3rd quartile 166,229 (17.9%)
4th quartile (highest median income) 461,729 (48.4%)
Uninsured rate quartile
1st quartile (lowest uninsured rate) 307,053 (32.2%)
2nd quartile 279,817 (29.3%)
3rd quartile 202,388 (21.2%)
4th quartile (highest uninsured rate) 164,600 (17.3%)
Fatal overdose (OD) count quartile, previous year
1st quartile (lowest OD count) 29,369 (3.1%)
2nd quartile 59,627 (6.3%)
3rd quartile 140,737 (14.8%)
4th quartile (highest OD count) 724,125 (75.9%)
Number of active non-NP/PA buprenorphine prescribers by county FIPS
1st quartile (fewest prescribers) 16,783 (1.8%)
2nd quartile 46,067 (4.8%)
3rd quartile 128,784 (13.5%)
4th quartile (most prescribers) 760,780 (79.8%)

Note. HPSA = health professional shortage area; FIPS = Federal Information Processing Standards code.
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