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Like almost every area in the United States, North 
Carolina has been severely impacted by the opioid epi-

demic. Since 2000, the number of drug overdose deaths 
has increased more than 5.5 times, from 537 deaths to 2975 
deaths; the death rate increased from 6.5 per 100,000 peo-
ple to 28.4 per 100,000 people [1]. In 2018, the National 
Institute on Drug Abuse (NIDA) estimated that 79% of all 
drug overdose deaths in North Carolina involved an opioid 
[2]. There are many types of opioids, some of which have an 
established role in medicinal treatment in the United States 
(e.g., morphine, codeine, and their analogues). These drugs 
can be prescribed by health care providers and are most 
commonly prescribed to treat acute and chronic pain [3]. 
From 2006 to 2012, the number of prescriptions for opioids 
increased from 72.4 prescriptions per 100 Americans to 81.3 
prescriptions per 100 Americans [4]. In North Carolina, the 
height of opioid prescriptions was in 2015, with 22.1% of resi-
dents receiving a prescription; that rate has since declined 
to 13.7% in 2020 [1]. In 2016, in response to rising concern 
about opioid-related risks, the Centers for Disease Control 
and Prevention (CDC) published guidelines that included 12 
recommendations aimed at more comprehensively treating 
chronic pain patients and reducing opioid-related harm [3].

Like other states, North Carolina has actively taken steps 
to curb the drug overdose death rate at the provider, patient, 
and legislative levels [5–7]. In 2017, Governor Roy Cooper 

signed the Strengthen Opioid Misuse Prevention (STOP) Act 
[7]. The STOP Act was intended to decrease the supply of 
unused, misused, and diverted opioids circulating in North 
Carolina; reduce “provider shopping” to receive an opioid 
prescription; and direct providers to use tools and resources 
to prevent inappropriate prescribing [7]. There are five key 
provisions in the law that are important for health care pro-
viders to note (Table 1). The STOP ACT, as noted in key pro-
vision 1, only applies to Schedule II and Schedule III opioids 
and narcotics (CII and CIII). According to the United States 
Drug Enforcement Administration (DEA), a Schedule II drug 
has a high potential for abuse, with use potentially leading 
to severe psychological or physical dependence. A Schedule 
III drug has a moderate to low potential for psychological or 
physical dependence, registering as less potentially impact-
ful than a Schedule II drug but with a higher potential than a 
Schedule IV drug [8]. 

Prior studies have suggested that the NC STOP Act has 
led to reductions in the number of opioid prescriptions 
[9–11]. These prior studies have been limited to only one 
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health system, one type of provider, or were conducted a 
few months after implementation of the act. Hughes and 
colleagues found an overall reduction in opioid deaths in 
the two years after NC STOP Act was enacted, but they did 
not account for prescribing patterns [12]. To date and to 
our knowledge, there have been no population-level exami-
nations of the effectiveness of the bill. To fully understand 
the effect of the policy, a longer timeframe and statewide 
investigation needs to be conducted. Medicare is one of the 
largest payers of prescription drugs in the United States and 
represents one opportunity to study the effect of policy on 
medication utilization. Of particular concern, even though 
the first prescribed (i.e., index) CII or CIII opioid pain medi-
cation can only be for a five- or seven-day supply, subse-
quent refills and renewals are not restricted to a day-supply 
limitation [7]. Therefore, the objectives of this study are to: 
1) quantify the dispensing and days’ supply of opioid pre-
scriptions prior to and after the NC STOP Act went into 
effect among Medicare Part D beneficiaries; and 2) evaluate 
whether the NC STOP Act is associated with reductions in 
opioid prescriptions’ days’ supply among Medicare Part D 
beneficiaries. 

Methods
This was a retrospective, observational study of the 

Medicare Part D Public Use File (PUF) using data from 2013 
through 2019 [13]. These datasets include all the available 
PUF data. These datasets are at the provider-drug level and 
contain all prescription drugs paid for by Part D, including 
traditional Medicare and Medicare Advantage claims. This 
study was approved by the Wake Forest School of Medicine 
Institutional Review Board (IRB).

The CMS Chronic Conditions Data Warehouse is the pri-
mary source for the PUF data used in this study. These data 
contain all Medicare Part D final claim adjustments for those 
who are enrolled in the Part D program. The data contain 
information on the provider, drug name (trade and generic), 
number of aggregated claims and day supply, and total drug 

costs. For providers who have fewer than 10 patients who 
are Medicare enrollees, the number of enrollees is masked 
to protect privacy. These datasets only contain informa-
tion about Medicare Part D enrollees, including traditional, 
standalone prescription drug plans as well as Medicare 
Advantage Prescription Drug Plans. A more in-depth expla-
nation about the methodology can be found at the Centers 
for Medicare and Medicaid Services website [13]. 

Participants
Figure 1 presents the flow chart for the provider cohort 

selection. First, we excluded all providers who were not 
affiliated with North Carolina. Second, we excluded types 
of health care professionals who are not authorized to pre-
scribe any medications. We then restricted the dataset to  
five CII and CIII opioid prescriptions: 1) hydrocodone/acet-
aminophen, 2) oxycodone HCl/acetaminophen, 3) oxyco-
done HCl, 4) fentanyl, and 5) acetaminophen with codeine. 
These drugs were included because they were previously 
identified as some of the most prevalently prescribed opi-

table 1.
Key Provisions of the NC STOP Act (2017)

Key Provision	 Contents 
1	 The law only applies to Schedule II and III opioids and narcotics (CII and CIII).
2	 Effective July 1, 2017, physician assistants (PA) and nurse practitioners (NP) are required to consult with their supervising  
	 physician if: 
	 (a) The patient is being treated at a facility that primarily engages in the treatment of pain by prescribing opioid medications or  
	 advertises for any type of pain management services. 
	 (b) The days’ supply will or is expected to exceed 30 days. When continuously prescribing CII and CIII opioids, PAs and NPs are  
	 required to consult with their supervising physician every 90 days to ensure that the prescription is medically appropriate.
3	 Effective January 1, 2018, health care providers cannot prescribe more than a 5-day supply of any CII or CIII opioid for acute pain  
	 at the first (index) prescription unless the pain is for post-operative pain relief, in which case the prescription cannot be for more  
	 than a 7-day supply; subsequent treatment of the same pain can be managed with appropriate renewal, refill, or prescriptions.
4	 Effective January 1, 2020, health care providers must use an electronic prescription for all CII and CIII opioid pain medications.
5	 Prior to prescribing a CII or CIII opioid pain medication, health care providers must access the North Carolina Controlled  
	 Substances Reporting System (CSRS) and review the patient’s 12-month prescription history. This review should be documented  
	 in the patient’s medical record.

figure 1.
Provider Cohort Selection 
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oids nationally and in North Carolina [14]. We also included 
tramadol as a control to examine whether providers would 
switch from the CII and CIII opioids due to the legislation. 
As stated, the STOP Act provisions only affect CII and CIII 
opioid medication, i.e., tramadol was not affected by the 
STOP Act. We hypothesized that as prescriptions for the CII 
and CIII opioids decreased, we would see increases in the 
number of prescriptions for tramadol. This procedure was 
conducted on each dataset separately and was then merged 
to create a final analytic dataset (N = 23,404). We also cre-
ated a dataset just for physician assistants (PAs) and nurse 
practitioners NPs) to assess the impact of the legislation on 
their prescribing. 

Measures
We created a dichotomous variable identifying whether 

the prescribing provider was a PA or NP (collectively known 
as an advanced practice provider [APP], Yes = 1) or a physi-
cian (APP, No = 0). We also created a dichotomous variable 
indicating whether the provider was a PA (Yes = 1) or not (NP,  
No = 0) for just the PA and NP datasets. The year of the 
prescription was a categorical variable. The claims for each 
medication are aggregated at the yearly level. We created 
a variable indicating the number of population-adjusted 
claims for each included medication per-provider by divid-
ing the total number of claims for each drug, which was 
subsequently divided by the Medicare Part D population in 
North Carolina for each year [15]. We multiplied the answer 
by 100,000 to obtain a population-adjusted rate of claims. 
We then created an average day supply for each medica-
tion by dividing the total day supply by the total claim count. 
Next, we created a dichotomous variable for primary care 
physicians that included the following specialty descriptions 
contained within the dataset: 1) Family Medicine/Practice, 
2) General Practice, 3) Geriatric Medicine, and 4) Internal 
Medicine. We also created a dichotomous variable indicating 
the time after the policy went into effect (Yes, 2018–2019 = 1)  
and the time prior to the policy going into effect (No, 2013–
2017 = 0). 

Statistical Analysis
We used SAS v9.4 (Cary, North Carolina) to analyze the 

data. First, we presented the number of yearly population-
adjusted claims and average days’ supply for the combined 
CII and CIII included medications and tramadol separately 
between 2013 and 2019 for all providers, and then for APPs 
separately. We then created multivariable Poisson regres-
sion models to examine the relationship between when the 
days’ supply limitation went into effect (policy) with the 
population-adjusted number of CII and CIII claims, as well 
as the average days’ supply, controlling for whether the pro-
vider was an APP. To analyze the relationship of the APP 
consultation policy on CII and CIII opioid prescribing, we 
created a multivariable Poisson regression model using the 
policy period variable as the independent variable, control-

ling for whether the provider was a PA. We then used the 
same model parameters examining only tramadol prescrip-
tions. The Poisson regression models all used a log-link and 
were two-sided with an alpha set at < .05 to indicate statisti-
cal significance. All regression model results are presented 
as rate ratios (RR) with 95% confidence intervals (CI). 

Results
Figure 2 presents the yearly total population-adjusted 

claims for all providers. For all the included medications, there 
were a total of 17,159,679 claims in North Carolina during  
2013–2019, with a mean days’ supply of 19.59 (SD = 10.06). 
In 2013, there were population-adjusted 180,565.2/100,000 
claims for the included CII and CIII opioids, which decreased 
to 79,329.12/100,000 claims in 2019. For the included CII 
and CIII medications alone, there were a total of 13,321,503 
claims with a mean days’ supply of 18.91 (SD = 10.14).  
Figure 3 presents the yearly mean days’ supply for the 
included CII and CIII medications. Approximately 1 in every 
3 CII and CIII prescriptions (N = 5,023,643; 29.28%) were 
from primary care physicians. PAs constituted 15.07%  
(N = 2,585,474) of the total number of CII and CIII prescrip-
tions, while NPs constituted 11.24% (N = 1,928,103). Per pro-
vider, the population-adjusted number of claims from PAs 
and NPs was 5.78/100,000, compared to 5.21/100,000 
from physicians. The mean days’ supply from PAs and NPs 
was also higher (19.02 days, SD = 9.70) than from physi-
cians (18.86 days, SD = 10.34). 

There was a total of 3,838,176 claims with a mean days’ 
supply of 21.75 days (SD = 9.45) for tramadol over the 
included timeframe. Primary care physicians prescribed a 
total of 3314 prescriptions for tramadol (0.08%) while PAs 
prescribed 1404 (0.04%) and NPs prescribed 880 (0.02%). 
In 2013, the population-adjusted number of claims for tra-
madol was 45,327.33/100,000. In 2019, the population-
adjusted number of claims was 35,635.53/100,000. The 
number of per-provider, population-adjusted claims for tra-
madol was higher for physicians (5.60/100,000; SD = 6.12) 

figure 2.
Population-Adjusted Selected CII and CIII Medicare Part D 
Claims in North Carolina 

Note. Arrow indicates when NC STOP Act provisions began.
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than for PAs and NPs (3.59/100,000; SD = 3.67). The mean 
days’ supply for physicians was 22.60 days (SD = 9.53), 
while the mean days’ supply for PAs and NPs was 20.11 (SD 
= 9.07). 

Table 2 presents the results of the multivariable Poisson 
regression models examining CII and CIII claims and days’ 
supply. A multivariable Poisson regression model exam-
ined the relationship between the per-provider population-
adjusted number of CII and CIII claims and the NC STOP 
Act policy going into effect, controlling for provider type  
(APP = 1, physician = 0). This regression model found that, 
controlling for provider type, the NC STOP Act was asso-
ciated with a reduction in the per-provider population-
adjusted number of CII and CIII claims (RR = 0.87; 95%  
CI = 0.865–0.874). This model also found that, controlling 
for the NC STOP Act, PAs and NPs prescribed a greater per-
provider, population-adjusted number of CII and CIII claims 
compared to physicians (RR = 1.12; 95% CI = 1.114–1.123). 

A multivariable Poisson regression model examined the 
relationship between per-provider mean days’ supply of CII 
and CIII claims and the NC STOP Act policy going into effect, 
controlling for provider type (Table 1). This model found that 
the NC STOP Act period was associated with an increase 

in the mean days’ supply (RR = 1.02; 95% CI = 1.02–1.021), 
controlling for provider type. Controlling for the NC STOP 
Act, this model also found that PAs and NPs prescribed a 
longer mean days’ supply than physicians (RR = 1.213; 95%  
CI = 1.212–1.213). 

Examining only PA and NP CII and CIII prescribing, we 
conducted a multivariable Poisson regression model exam-
ining the relationship between the per-provider population-
adjusted number of claims and the NC STOP Act period, 
controlling for provider type (Table 2). We found that 
the NC STOP Act period was associated with fewer per-
provider, population-adjusted claims compared to before 
the NC STOP Act (RR = 0.92; 95% CI = 0.913–0.927). The 
model also found that, controlling for the policy period, PAs 
prescribed more per-provider, population-adjusted CII and 
CIII claims than NPs (RR = 1.096; 95% CI = 1.089–1.104). 
Likewise, for per-provider mean days’ supply, the multivari-
able Poisson regression model indicated the NC STOP Act 
time period was associated with fewer mean days’ sup-
ply of CII and CIII opioids (RR = 0.967; 95% CI = 0.963–
0.971), controlling for provider type. The model also found 
that, controlling for the policy period, PAs prescribed a 
shorter mean days’ supply for CII and CIII opioids than NPs  
(RR = 0.793; 95% CI = 0.79–0.796). 

Table 3 presents the results of the multivariable Poisson 
regression models examining tramadol prescribing. We 
examined the relationship between the effect of the NC 
STOP Act policy and tramadol prescribing using a multi-
variable Poisson regression model, controlling for whether 
the provider was an APP. Controlling for provider type, we 
found that the NC STOP Act period was associated with a 
decrease in the number of per-provider population-adjusted 
tramadol claims (RR = 0.877; 95% CI = 0.87–0.884). This 
model also found that APPs prescribed fewer per-provider 
population-adjusted claims for tramadol than physicians 
(RR = 0.646; 95% CI = 0.641–0.652). We also created a 
multivariable Poisson regression model examining the rela-
tionship between mean days’ supply and the NC STOP Act 
period, controlling for whether the provider was an APP. This 
model found that, controlling for APP status, the NC STOP 

figure 3.
Yearly Mean Days’ Supply for Selected CII and CIII 
Medications 

Note. Arrow indicates when NC STOP Act provisions began.

table 2.
Multivariable Poisson Regression Models Examining CII and CIII Prescribing Practices After NC STOP Act

	 Model 1: Per-Provider	 Model 2: Per-Provider	 Model 3: Per-Provider	 Model 4: Per-Provider 
	 Population-Adjusted	 Mean Days’	 Population Adjusted	 Mean Days’ Supply of 
	 Number of CII/CIII	 Supply of CII/CIII	 CII/CIII Claims	 CII/CIII Claims 
 	 Claims Rate Ratio	 Claims Rate Ratio	 (APP only) Rate Ratio	 (APP Only) Rate Ratio 
Independent Variable	 (95% CI)	 (95% CI)	 (95% CI)	 (95% CI)
STOP Act Period- 
Yes versus No	 0.87 (0.865–0.874)	 1.02 (1.02–1.021)	 0.92 (0.913–0.927)	 0.967 (0.963–0.971)
Provider Type- 
APPa versus Physician	 1.12 (1.114–1.123)	 1.213 (1.212–1.213)	 –	 –
Provider Type- 
PAb versus NPc	 –	 –	 1.096 (1.089–1.104)	 0.793 (0.79–0.796)
aAPP=Advanced Practice Provider
bPA=Physician Assistant
cNP=Nurse Practitioner
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Act period was associated with fewer mean days’ supply as 
compared to before the NC STOP Act period (RR = 0.933; 
95% CI = 0.93–0.937). This model also found that APPs pre-
scribed a lower mean days’ supply for tramadol than physi-
cians (RR = 0.894; 95% CI = 0.89–0.897), controlling for the 
NC STOP Act period.

We also examined the relationship between PA and NP 
tramadol prescribing practices and the NC STOP Act period 
using multivariable Poisson regression models, controlling 
for provider type (PA = 1, NP = 0) (Table 3). We found that 
the NC STOP Act period was associated with a lower per-
provider, population-adjusted number of tramadol claims 
compared to the time prior to the NC STOP Act (RR = 0.919; 
95% CI = 0.905–0.934), controlling for provider type. We 
also found that the NC STOP Act period was associated with 
a lower per-provider mean days’ supply of tramadol claims 
compared to the time prior to the NC STOP Act (RR = 0.922; 
95% CI = 0.916–0.929), controlling for provider type. Finally, 
compared to NPs, the two models found that PAs had fewer 
per-provider, population-adjusted tramadol claims than NPs 
(RR = 0.952; 95% CI = 0.938–0.966), and lower per-provider 
mean days’ supply (RR = 0.823; 95% CI = 0.818–0.828), 
controlling for the NC STOP Act period.

Discussion
We found that since the implementation of the NC STOP 

Act, there has been an observable decline in the number of 
prescription opioids dispensed and paid for by Medicare 
Part D. While the population-adjusted number of prescribed 
opioid claims has consistently been decreasing since 2013, 
the trend seems to have accelerated since 2017–2018, the 
same years that many provisions of the STOP Act went into 
effect. While the exact contribution of the STOP Act cannot 
be ascertained in this dataset due to the data collected and 
study design, it appears that the STOP Act may have con-
tributed to reducing the supply of certain CII and CIII opioids 
in North Carolina. 

We also found that PAs and NPs have decreased their opi-
oid prescriptions since the STOP Act was signed. Likewise 
with physicians, it is impossible to ascertain how much of 

the reduction in population-adjusted claims is due solely to 
the STOP Act. It is important to also consider other legisla-
tion, such as the Comprehensive Addiction and Recovery Act 
(CARA) of 2016, as well as the CDC opioid guidelines, which 
may have differentially impacted PA and NP opioid prescrib-
ing during the studied timeframe compared with physicians 
[3, 16]. The CARA of 2016 allowed PAs and NPs to prescribe 
medication-assisted treatment (MAT) for those with opioid 
use disorder (OUD) after completing 24 hours of instruc-
tion. The Drug Addiction Treatment Act (DATA Act) of 
2000 only applied to physicians, which may have impacted 
their opioid prescribing before that of their PA and NP col-
leagues [17]. Whatever the cause, there has been a flurry of 
guidelines, policies, and legislation, along with social media, 
popular media, and traditional news media, all of which has 
contributed to opioid prescribing practices. 

Our results are consistent with other studies that show 
a decrease in the number of opioid prescriptions over time 
and in response to the STOP Act [9–11]. In a commercially 
insured population, Maierhofer and colleagues found that 
the introduction of the STOP Act was associated with 
decreases in incident opioid prescriptions, mean daily mor-
phine milli-equivalents, and days’ supply, which is consis-
tent with our findings [10]. It should be noted that our claims 
sample, which was from Medicare, consisted of older and 
sicker patients than the sample used by Maierhofer and col-
leagues. The same pattern of findings lends credence to the 
validity of both studies’ findings. 

While there has been a focus on reducing the supply of 
prescription opioids, there have also been unintended con-
sequences that may drive patients toward illicit opioids, 
such as heroin and illicit fentanyl. For instance, data are clear 
that many people who use heroin started using prescription 
opioids first [18]. According to McEwen and Prakken, the 
North Carolina Medical Board (NCMB) receives numerous 
complaints about physicians abruptly discharging patients 
or refusing to engage in pain management at all [19]. 
Providers need to be aware of unintended consequences 
that may force patients to seek illicit opioids, increasing the 
opioid-related death rate. As McEwen and Prakken note, 

table 3.
Multivariable Poisson Regression Models Examining Tramadol Prescribing Practices After NC STOP Act

	 Model 1: Per-Provider	 Model 2: Per-Provider	 Model 3: Per-Provider	 Model 4: Per-Provider 
	 Population-Adjusted	 Mean Days’	 Population Adjusted	 Mean Days’ Supply of 
	 Number of	 Supply of	 Tramadol Claims 	 Tramadol Claims 
 	 Tramadol Claims β 	 Tramadol Claims β	 (APP only) β	 (APP Only) β 
Independent Variable	 (95% CI)	 (95% CI)	 (95% CI)	 (95% CI)
STOP Act Period- 
Yes versus No	 0.877 (0.87–0.884)	 0.933 (0.93–0.937)	 0.919 (0.905–0.934)	 0.922 (0.916–0.929)
Provider Type- 
APPa versus Physician	 0.646 (0.641–0.652)	 0.894 (0.89–0.897)	 –	 –
Provider Type- 
PAb versus NPc	 –	 –	 0.952 (0.938–0.966)	 0.823 (0.818–0.828)
aAPP=Advanced Practice Provider
bPA=Physician Assistant
cNP=Nurse Practitioner
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“As access to prescription opioids has become harder, more 
patients seek relief on the street, accessing both prescrip-
tion opioids and much deadlier illicit opioids” [19]. It is also 
well established that stigma toward those with OUD from 
providers also contributes to negative health outcomes for 
this population [20–22]. It is essential to reduce the sup-
ply of prescription opioids and ensure that those with OUD 
receive evidence-based treatment. At the same time, more 
focus needs to be placed on educating providers about how 
to manage these complex patients who present with numer-
ous medical comorbidities and psychiatric diseases, as well 
as poor social determinants of health that may impact their 
access to and adherence to treatment. 

Limitations
This analysis was limited to one state, so the results 

may not be generalizable to the policies of other states. 
As described above, this was an observational study using 
yearly aggregated claims data, so we are not able to iden-
tify how certain provisions of the STOP Act that were imple-
mented mid-year (e.g., PA and NP consultation with their 
physician colleagues) impacted prescribing practices. This 
limitation is somewhat mitigated because the days’ supply 
limit provision went into effect on January 1, 2018, making 
it easier to identify the effect of that provision on the yearly 
aggregated data. However, using other sources of data 
that are patient-level, longitudinal, and include within-year 
timepoints (i.e., months) would allow for more sophisti-
cated quasi-experimental designs, such as an interrupted 
time-series design that would have more power for causal 
inference. We believe, however, that these datasets are an 
excellent method for conducting initial analyses of national 
and state-based drug legislation. 

Another limitation is the possibility of Type I errors, which 
are common for all secondary claims-based datasets due to 
the large sample sizes. A Type I error occurs when a statisti-
cally significant association is found, but there is not actually 
an association in real life. Type I errors are common when 
there is a large number of observations, which is typical in 
claims-based data. We found that PAs and NPs wrote more 
population-adjusted claims with longer days’ supply for CII 
or CIII opioids than physicians, but the magnitude of the 
difference was small (PA/NP 5.78 claims/100,000 [19.02 
days] versus MD/DO 5.21 claims/100,000 [18.86 days]). 
The numbers indicate that the statistical significance may 
be due to the large sample size. 

As stated above, there have been many potential influ-
ences on prescribing behavior in addition to state and fed-
eral regulation, such as social media, news media, and other 
influential factors. We also selected only a few opioid medi-
cations to analyze, and prescribing behaviors for other opi-
oids may be different than for those included in this study. 
Finally, due to data limitations regarding PAs and NPs, it is 
not currently possible in any nationally representative data-
set (e.g., Medicare Fee-for-Service or National Ambulatory 

Medical Care Survey [NAMCS]) to identify the PA specialty, 
which hinders the conclusions that can be drawn from this 
study. We are also not able to risk-adjust for patient mix 
between physicians, PAs, and NPs, which hinders some of 
the conclusions that may be drawn from this analysis. 

Conclusion
This study longitudinally assessed the impact of the NC 

STOP Act on claims for certain CII or CIII opioids and tra-
madol. To our knowledge, it is the first study to examine the 
impact of the STOP Act on a population-wide level, as well 
as the first to examine how the STOP Act impacted tramadol 
claims. We found that there was a general downward trend 
for claims for these drugs but that the trend accelerated 
after the policy went into effect. We also found that the days’ 
supply for these drugs was consistent over time, with mild 
fluctuations, indicating that patient-level data are needed to 
study the effect of the policy on this outcome.   

Chris Gillette, PhD associate professor, Department of PA Studies; direc-
tor of research and scholarship, Department of PA Studies, Wake Forest 
School of Medicine; associate professor, Department of Epidemiology 
and Prevention, Wake Forest School of Medicine, Wake Forest, North 
Carolina.
Amber K. Brooks, MD associate professor, Department of 
Anesthesiology, Wake Forest School of Medicine, Wake Forest, North 
Carolina.
Gayle B. Bodner, MMS, PA-C assistant professor, Department of PA 
Studies; assistant professor, Department of Anesthesiology, Wake 
Forest School of Medicine, Wake Forest, North Carolina.
Courtney J. Perry, PharmD assistant professor, Department of PA 
Studies; pediatric pharmacist, Department of Pharmacy, Wake Forest 
School of Medicine, Wake Forest, North Carolina.
 
Acknowledgements

No funding was used to conduct this study.  The authors report 
no conflicts of interest. The authors gratefully acknowledge the bio-
statistical consulting services of the Wake Forest University School 
of Medicine Clinical and Translational Science Institute (CTSI), 
funded by the National Center for Advancing Translational Sciences 
(NCATS), National Institutes of Health, through Grant Award Number 
UL1TR001420. 

References
1.	 Opioid and Substance Use Action Plan Data Dashboard. North Car-

olina Department of Health and Human Services. Accessed March 
7, 2022. www.ncdhhs.gov/opioid-and-substance-use-action-plan-
data-dashboard

2.	 North Carolina: Opioid-involved Deaths and Related Harms. Nation-
al Institute on Drug Abuse. Accessed March 7, 2022. https://nida.
nih.gov/drug-topics/opioids/opioid-summaries-by-state/north-
carolina-opioid-involved-deaths-related-harms 

3.	 Dowell D, Haegerich TM, Chou R. CDC Guideline for Prescribing 
Opioids for Chronic Pain-United States, 2016. Morbidity and Mortal-
ity Weekly Report, Centers for Disease Control and Prevention. 
2016;65(1):1–49. doi:http://dx.doi.org/10.15585/mmwr.rr6501e1 

4.	 Changes in Opioid Prescribing Practices. Centers for Disease Con-
trol and Prevention. Updated August 13, 2019. Accessed March 7, 
2022. www.cdc.gov/drugoverdose/deaths/prescription/practices.
html 

5.	 Gillette C, Bush MA, Rogers KML, et al. Association between the 
North Carolina Medical Board opioid guideline update and opioid 
prescriptions in Medicare Part D beneficiaries. J Opioid Manag. 
2018;14(4):239–43. doi:10.5055/jom.2018.0455

6.	 Mospan G, Gillette C, Chaplin M, Bush M. Do more opioid policies 
reduce opioid dispensing in traditional Medicaid? A national analy-
sis. Res Social Adm Pharm. 2019;15(8):1000–1006. doi:10.1016/j.



67NCMJ vol. 4, no. 5
ncmedicaljournal.com

sapharm.2018.12.004
7.	 North Carolina Medical Board. Bill Summary: The Strengthen Opi-

oid Misuse Prevention (STOP) Act of 2017 (Session Law 2017-74/
H243). Updated June 30, 2017. Accessed March 7, 2022. www.
ncmedboard.org/images/uploads/article_images/The_STOP_Act_
summary-OnLetterhead.pdf 

8.	 Drug Scheduling. United States Drug Enforcement Administration. 
July 10, 2018. Accessed November 7, 2022. www.dea.gov/drug-in-
formation/drug-scheduling

9.	 Curtis C, Scarcella J, Viscardi C, Samia A, Zeri R, Guo Y. Reduction of 
opioid prescriptions in maxillofacial trauma following North Caroli-
na STOP Act. Craniomaxillofac Trauma Reconstr. 2021;14(3):231–235. 
doi:10.1177/1943387520980572

10.	Maierhofer CN, Ranapurwala SI, DiPrete BL, et al. Association 
between statewide opioid prescribing interventions and opioid 
prescribing patterns in North Carolina, 2006-2018. Pain Med. 
2021;22(12):2931–2940. doi:10.1093/pm/pnab181

11.	 Aran F, Wang KY, Rosas S, Danelson KA, Emory CL. The effect of 
the Strengthen Opioid Misuse Prevention Act on opiate prescrip-
tion practices within the orthopaedic surgery department of an 
academic medical center. J Am Acad Orthop Surg Glob Res Rev. 
2020;4(3):e20.00006. doi:10.5435/JAAOSGlobal-D-20-00006

12.	 Hughes P, Denslow S, Ostrach B, Fusco C, Tak C. Exploration of the 
STOP Act and opioid deaths in North Carolina, 2010-2018. Am J Pub-
lic Health. 2020;110(10):1573–1577. doi:10.2105/AJPH.2020.305748

13.	 Medicare Provider Utilization and Payment Data: Part D Prescrib-
er. Centers for Medicare and Medicaid Services Database. Up-
dated December 1, 2021. Accessed March 7, 2022. www.cms.gov/
Research-Statistics-Data-and-Systems/Statistics-Trends-and-Re-
ports/Medicare-Provider-Charge-Data/Part-D-Prescriber

14.	Williams B, Mospan G, Seabock R, Gillette C, DeGeeter M. Emer-
gency providers’ opioid prescribing behaviors among Medicare 

Part D beneficiaries in North Carolina, 2013-2014: Medication uti-
lization and costs. N C Med J. 2018;79(3):143–148. doi:10.18043/
ncm.79.3.143

15.	 Medicare Part D Service Type Report. Updated February 3, 2022. 
Accessed March 7, 2022. https://www.cms.gov/research-statistics-
data-and-systems/statistics-trends-and-reports/mcradvpartdenr-
oldata 

16.	 Comprehensive Addiction and Recovery Act of 2016, S 524 USC 
(2015-2016). Accessed March 7, 2022. www.congress.gov/
bill/114th-congress/senate-bill/524/text

17.	 Drug Addiction Treatment Act of 2000 S 2634 HR (2000). Ac-
cessed March 7, 2022. www.congress.gov/bill/106th-congress/
house-bill/2634

18.	 National Institute on Drug Abuse. Heroin Use is Driven by its Low Cost 
and High Availability. National Institute on Drug Abuse: Prescrip-
tion Opioids and Heroin Research Report; 2018. Accessed March 
7, 2022. https://nida.nih.gov/publications/research-reports/pre-
scription-opioids-heroin/heroin-use-driven-by-its-low-cost-high-
availability 

19.	 McEwen S, Prakken S. Reducing the oversupply of prescription opi-
oids. N C Med J. 2018;79(3):175–180. doi:10.18043/ncm.79.3.175 

20.	Kennedy-Hendricks A, Busch SH, McGinty EE, et al. Primary care phy-
sicians’ perspectives on the prescription opioid epidemic. Drug Alco-
hol Depend. 2016;165:61–70. doi:10.1016/j.drugalcdep.2016.05.010

21.	 Stone EM, Kennedy-Hendricks A, Barry CL, Bachhuber MA, Mc-
Ginty EE. The role of stigma in US primary care physicians’ treat-
ment of opioid use disorder. Drug Alcohol Depend. 2021;221:108627. 
doi:10.1016/j.drugalcdep.2021.108627

22.	Louie DL, Assefa MT, McGovern MP. Attitudes of primary care phy-
sicians toward prescribing buprenorphine: A narrative review. BMC 
Fam Pract. 2019;20(1):157. doi:10.1186/s12875-019-1047-z


