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Abstract

Background: Recent increases in state laws to reduce opioid prescribing have demonstrated a need to understand
how they are interpreted and implemented in healthcare systems. The purpose of this study was to explore the
systems, strategies, and resources that hospital administrators and prescribers used to implement the 2017 North
Carolina Strengthen Opioid Prevention (STOP) Act opioid prescribing limits, which limited initial prescriptions to a
five (for acute) or seven (for post-surgical) days’ supply.

Methods: We interviewed 14 hospital administrators and 38 prescribers with degrees in medicine, nursing,
pharmacy, business administration and public health working across North Carolina. Interview guides, informed by
the Consolidated Framework for Implementation Research, explored barriers and facilitators to implementation.
Interview topics included communication, resources, and hospital system support. Interviews were recorded and
transcribed, then analyzed using flexible coding, integrating inductive and deductive coding, to inform analytic
code development and identify themes.

Results: We identified three main themes around implementation of STOP act mandated prescribing limits:
organizational communication, prescriber education, and changes in the electronic medical record (EMR) systems.
Administrators reflected on implementation in the context of raising awareness and providing reminders to
facilitate changes in prescriber behavior, operationalized through email and in-person communications as well as
dedicated resources to EMR changes. Prescribers noted administrative communications about prescribing limits
often focused on legality, suggesting a directive of the organization’s policy rather than a passive reminder.
Prescribers expressed a desire for more spaces to have their questions answered and resources for patient
communications. While hospital administrators viewed compliance with the law as a priority, prescribers reflected
on concerns for adequately managing their patients’ pain and limited time for clinical care.
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Conclusions: Hospital administrators and prescribers approached implementation of the STOP act prescribing limits with
different mindsets. While administrators were focused on policy compliance, prescribers were focused on their patients’
needs. Strategies to implement the mandate then had to balance patient needs with policy compliance. As states
continue to legislate to prevent opioid overdose deaths, understanding how laws are implemented by healthcare
systems and prescribers will improve their effectiveness through tailoring and maximizing available resources.

Introduction
Excessive opioid prescribing has been a key factor driv-
ing increasing opioid overdose and death rates across
the United States [1, 2]. While excessive opioid prescrib-
ing has declined in the last decade, evidence suggests
that excessive prescribing for post-surgical opioid pre-
scriptions and the leftover opioids remaining in the
households of surgery patients are still prevalent [3].
Similar trends have been seen with opioid prescriptions
for acute pain in that dosage remain at or close to where
they were 10 years ago [4].
To curb excessive opioid prescribing, the Centers for

Disease Control and Prevention (CDC) published opioid
prescribing guidelines for chronic non-cancer pain in
March 2016 [5]. The CDC guidelines also acknowledged
that “long-term pain often begins with the treatment of
acute pain,” and that for acute pain, “three days or less
will often be sufficient; more than seven days will rarely
be needed.” Since then state-level prescribing limits
(otherwise referred to as “prescribing caps”) laws to

reduce opioid prescribing have proliferated across the
country [6]; 31 states have passed laws limiting opioid
prescribing in the past 5 years [7]. Whether these types
of legislative limits are effective continues to be debated
[8], especially as opioid overdose deaths declined in
2018, compared to 2017 but increased in 2019 and 2020
in many states including North Carolina (NC) [9, 10].
Nevertheless, NC passed the Strengthen Opioid Misuse
Prevention (STOP) Act in 2017 [11]. The STOP Act in-
cludes many provisions to monitor and restrict opioid
prescribing as shown in Fig. 1. The focus of our evalu-
ation in this paper is the mandate limiting initial opioid
prescriptions for opioid-naïve patients to 5 days for
acute pain and 7 days for post-surgical pain. Refills can-
not be attached to the initial prescription, but second
prescriptions with no limit on duration are allowed. The
law does not specify how these limits should be moni-
tored or enforced.
In order to understand the success or failure of policy-

based interventions, it is important that the strategies of

Fig. 1 NC STOP Act of 2017 Provisions and Effective Dates
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implementation for these interventions are both identi-
fied and critically examined [12]. Prior studies share im-
plementation strategies for evidence-based interventions
in healthcare settings [13] in response to internal policy
changes and guidelines. However, strategies for imple-
menting laws and mandates that are “required” by a gov-
ernment body have not been addressed. Furthermore,
much of the focus of mandates has been on the health
outcomes of patients and communities or on compliance
[14]; little research has been done to understand how
opioid mandates are received by healthcare workers and
how such reception, including differences from sug-
gested guidelines, might impact implementation.
Thus, this study aimed to understand the systems,

strategies, and resources used by prescribers and health-
care administrators to implement the NC STOP Act
prescribing limits. Specifically, we sought to elucidate
the practical “hows and whys” of implementation [15] of
opioid prescribing limits, a legal mandate, in order to
better understand how healthcare legislation can be im-
plemented effectively.

Methods
Study design
This qualitative study was conducted in NC from June
2019 to February 2020. We interviewed 14 persons in hos-
pital leadership (hereafter referred to as “Administrators”)
and 38 licensed prescribers including physicians, nurse
practitioners, and physician assistants (hereafter referred
to as “prescribers”). Participants were employed at com-
munity hospitals (major teaching, minor teaching, and
nonteaching) [16], federal government hospitals, private
practices, and regional medical centers located across NC.
We used a stratified purposeful sample to recruit
prescribers in order to explore variations on experiences

from those with different training and patient populations
[17, 18]. We employed multiple strategies for sampling
prescribers; this included sampling the four most common
subspecialties providing outpatient opioid prescriptions
for acute and post-surgical pain in NC (i.e. emergency
medicine, obstetrics and gynecology, orthopedics, and oto-
laryngology) [19] using the NC Licensing Board database
of physicians and enlisting professional organizations to
share details of our study in their newsletters to aid
recruitment. We defined eligible prescribers as those
licensed in the state of NC who had written at least one
opioid prescription for acute and/or post-surgical pain in
the past 5 years. Administrators were sampled using the
2018 annual report of the NC Healthcare Association
(approximately 118 hospitals); from each hospital we
contacted at least one person most suited to speak on im-
plementation of prescribing limits within their hospital
system (e.g. Chief Medical Officer, Chief Operating
Officer, Chief Nursing Officer, and Chief Quality Officer).

Study instruments
Two team members (NAB and EJG) developed the two
interview guides, one for administrators and one for pre-
scribers. The guides were informed by the Consolidated
Framework for Implementation Research (CFIR) which
is useful in that it identifies and organizes factors
impacting implementation into five domains: outer set-
ting, inner setting, process, intervention characteristics,
and characteristics of the individual [20]. We identified
the salient constructs within the five domains and
adapted relevant questions to fit our topic and policy
evaluation context (Table 1).
Additional questions were developed to fill important

gaps. Given the number of parts to the NC STOP Act
(Fig. 1), questions were written to emphasize the focus

Table 1 Example interview questions for administrators and prescribers based on the CFIR

CFIR Domain CFIR Construct Topic area Questions for Hospital Administrators Questions for Prescribers

Intervention
Characteristics

Complexity Disruptiveness How are the prescribing limits affecting
your organization’s day-to-day operations?

How have the prescribing limits changed
your day-to-day job, if at all?

Outer Setting Patient Needs &
Resources

Patient
Communication

Did you communicate implementation of
the prescribing limits to patients receiving
care at your organization? How so? How
have they responded?

Are prescribing limits communicated to
patients? How?

Inner Setting Networks &
Communications

Internal
Communications

Were the prescribing limits communicated
to the prescribers in your organization? Can
you tell me more about that process?

In what ways has your organization
communicated to you about prescribing
limits, whether from a policy developed in-
house or based on the NC legislation?

Process Planning Hospital Policy/
Protocol

Did your organization have a protocol for
implementing the prescribing limits? Can
you please describe it?

Does your practice/hospital currently have
a policy regarding prescribing limits for
opioids? Can you describe it to me?

Process Formally Appointed
InternalImplementation
Leaders

Key Leaders Who were the key persons or groups
responsible for implementing the
prescribing limits in your organization?

In your view, were there key people and/or
departments in your organization
responsible for implementing prescribing
limits?
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on prescribing limits and each interview guide slightly
differed based on what role the participants played in
the implementation process.

Ethical approval and reporting
The protocol for this study and all study materials were
reviewed and approved by the Institutional Review
Board (IRB) at the University of North Carolina, Chapel
Hill (study# 18–2437). The study was deemed minimal
risk. Informed consent was obtained from each partici-
pant after having received oral and written information
about the study. Healthcare organizations are not identi-
fied by name due to the risk of identifying individual
participants. We used the standards for reporting quali-
tative research (SRQR) when writing our qualitative
findings [21] (Additional file 1).

Data collection
One female interviewer with non-clinical graduate train-
ing in public health (NAB) conducted all interviews ei-
ther at the participant’s office or by phone. Participants
provided informed consent to participate and received a
$50 gift card for their participation. Interviews lasted ap-
proximately 45 to 75min and were recorded and tran-
scribed. NAB conducted interviews one-on-one with the
exception of one administrator interview that included
three people from the same hospital, at their request.
After the initial interviews in each group NAB met with
a second team member (EJG) to review data quality and
identify areas where clarification or more information
was needed.

Data analysis
We developed the codebook using a flexible coding ap-
proach, which integrates deductive and inductive ana-
lytic methods [22]. EJG developed a set of index codes
deductively based on the interview guides, CFIR frame-
work, and study objectives and inductively from con-
cepts that emerged during early review of transcripts.
This provided our analysis the benefits of previous re-
search findings while creating space for us to “learn from
[our] respondents, allowing for surprising results and
phenomena to emerge” [22] (p. 7). NAB and EJG applied
these index codes to the 52 de-identified interviews
using Dedoose, then separately pulled all excerpts for
each pertinent index code, and finally, applied a set of
analytic codes developed in the same deductive-
inductive approach as the index codes. By limiting text
to only relevant excerpts, a more focused line-by-line
analysis was possible, increasing the depth and breadth
of our analysis [22]. We discussed and refined analytic
code definitions multiple times during coding to ensure
reliability and validity across interviews and additional
codes were added when necessary. A sample of interviews

were double coded and discrepancies resolved through
discussion. Once analytic codes were applied, excerpts
were pulled and analyzed for emerging themes. Particular
attention was paid to negative cases that did not fit our ex-
planations and conceptual framework.

Results
Participants held degrees in nursing, medicine, phar-
macy, and public health (Table 2). Administrators and
prescribers had range of specialties, including internal
medicine, family medicine, and surgery.
In our analysis we identified three important themes

related to the implementation of state-mandated opioid
prescribing limits: organizational communications,
prescriber education, and changes to electronic medical
record (EMR) systems. The findings from administrator
interviews provide context for the prescriber findings,
with both interview groups presented together.

Organizational communications
Administrators used traditional (e.g. email, in-person
meetings) and non-traditional (e.g. EMRs) avenues of

Table 2 Respondent Characteristics

Characteristics Administrators Prescribers

Respondents (#) 14 38

Education

Physician 9 21

Physician Assistant 0 15

Nursea 4 2

Pharmacist 1 0

Otherb 5 0

Specialtyc

Internal Medicine 4 11

Family Medicine 4 9

General Surgery 0 3

OB/GYN 0 2

Emergency Medicine 0 7

Psychiatry 1 1

Orthopedics 0 3

Otolaryngology (ENT) 0 1

Neurology 0 1

Anesthesia 1 0

Region

Central/South Central 8 20

Eastern 3 5

Western/Northwestern 3 13
aNurse includes BSN, MSN, and DNP
bMultiple degrees may be held including PhD, non-clinical public
health degrees
cSpecialties are included only for those administrators with physician training
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communication to raise awareness and reinforce
prescribing limits in accordance with the law. Most
prescribers preferred email, in-person meetings, or
some combination of the two, while a few pre-
scribers mentioned the EMR system as a form of
communication.
Prescribers who favored email mentioned the benefit

of having something in writing to reference if needed;
prescribers often favored succinct and easy to skim
emails – a format that was less common. Prescribers
expressed the drawbacks to email included the sheer
number of such communications and concerns that im-
portant communications could get buried. An additional
drawback was the inability to ask questions – an ex-
ample question, lingering for full 2 years after passage of
the law, asked by many prescribers during interviews
was “How do opioid prescription refills fit in to the
law?”
Prescribers, emphasizing the disadvantages of email,

reflected on the benefits of in-person communication
with the ability to raise important issues to the “surface.”
Administrators agreed, noting that in-person communi-
cations allowed prescribers to voice their questions and
concerns. Administrators also mentioned in-person
gatherings could help increase prescriber “buy-in,” as de-
scribed by an administrator when asked which commu-
nication method was most effective for communicating
prescribing limits:

A_118: I think the meetings for [when] all the
providers are together and they can ask questions,
and other people can support their experience.
Whether they're academia background or
community-based... If providers listen to other
providers much more than they're going to listen to a
clinical informatics person, ‘the EHR is changing,
your order sets are changing, you're going to have an
upgrade, you won't see this anymore, you're going to
see this,’ they [get upset]. You need to sit down one
on one, or have, where they have a group meeting
and somebody has already done it and showed them
how and the why. And then the provider will buy
into it.

This shows that in addition to providing space for
asking questions, face-to-face communication allows
providers to hear from their peers about changing
hospital policies.
While in-person meetings had benefits, they were also

labor intensive and demanded more of prescribers'
limited time.

A_124: I liked teaching face-to-face, that was good,
but it was really hard to get face-to-face time

because everybody's really busy … Again, we would
do face-to-face, we'd have email blasts that would go
to all the different departments. We would show up
if somebody had a concern, we'd do hallway
material and patient handouts, physician handouts,
and yada, yada. Tried to kind of cover the bases.

This administrator, who described themselves as an
appointed opioid prescribing limits policy champion
within their large healthcare system, notes that limited
time makes it necessary to deliver information in varied
ways. The importance of using multiple forms of com-
munication to manage the benefits and drawbacks of
each was echoed by other administrators. This helped to
ensure prescribers were aware of prescribing limits even
if they, for example, missed or disliked one form of
communication.
Prescribers also supported using multiple channels of

communication as an implementation strategy:

P_216: There's constant emails and so you can get
overwhelmed with changes, and all the different
policies that go into effect at various times. So for me
personally, probably having repeated information
about what has to happen is helpful. So learning in
different ways and using different tools to get the
information across is helpful for me, so seeing it and
then doing it and hearing it, for me

This prescriber recognizes “repeated information” in
varied forms is important, especially in light of the myr-
iad changes to which prescribers are often subject. Given
that the prescribers expressed various preferences for
communications, noting benefits and drawbacks to each,
and had concerns about keeping track of the many
policy changes, the multiple channel communication
approach by administrators is warranted with these types
of policy changes.

Prescriber and patient education
In their efforts to raise awareness and reinforce pre-
scribing limits, administrators emphasized prescriber
education and directed resources towards that.
Although there were prescribers who reported not
receiving any internal support, most prescribers
reported receiving some type of internal support, typ-
ically in the form of education. The healthcare orga-
nizations generally provided educational resources
through written materials (e.g. emails) and some pre-
sentations. These materials often emphasized prescrib-
ing limits from a legal standpoint—what the law is,
when it was going into effect, and repercussions for
not following it. As two prescribers noted in reference
to prescribing limits’ communications:
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P_214: It was a required meeting for all the
physicians. They [my organization] had multiple of
them and they had someone coming to speak from
the [NC] Medical Board. It was really implemented
at that time. … [it] was more about the STOP Act.
Prescribing limits. Penalties. It was definitely the
stick. No carrot. I think the one from the [NC
Medical Board] was required.

P_228: People were redundantly reminded and
repeated and it was beaten in their head. You need
to look at this, you need to review this, you need to
read this, you need to see this, you need to sign off
on this.

Thus, following the law and what it would mean to
not follow it was an important concern of healthcare ad-
ministration according to prescribers; administrators
provided this information in such a way that prescribers
sometimes viewed it as a “stick” or “beaten” into their
heads.
In contrast, clinical department support, meaning the

departments inside of the healthcare system within
which prescribers worked, took the form of presenta-
tions and meetings along with emails and often empha-
sized the clinical issues surrounding opioid prescribing
specific to their medical specialties. These issues in-
cluded alternative pain management options, addiction
statistics, patient safety, and minimizing harm. Further,
prescribers found presentations by pain management
and pharmacy colleagues particularly helpful to learn
about the finer details of prescribing limits, in-house
opioid prescribing policies, and other pain management
options. As one prescriber noted:

P_237: If we didn’t have the resources of pain
management position in there, then yes, it would [be
difficult to comply with the prescribing limits]
because, what are they [the patients] going to do?”

Prescribers noted the need for effective ways to man-
age their patients’ pain whereas administrators were
more focused on raising awareness and communicating
about the law, in part because of a focus on compliance.

A_119: … We do have the ability to monitor
prescribing practices from our providers here in the
hospital, and make sure that we are, if not 100%
within those limits, mostly within those prescribing
limits. And for folks who exceed the prescribing limits,
we have an opportunity for one-on-one feedback.

Prescribers repeatedly mentioned this need for support
for alternatives to pain management, along with several

mentions of the need for substance use treatment op-
tions – seemingly beyond the scope of an initial opiate
prescription and notably absent from the NC STOP Act.
For some prescribers, internal support was lacking.

Those who desired additional internal support wanted
their organization to cast a wider educational net to ad-
dress questions they had regarding prescribing limits
(e.g., what happens if a patient needs a refill) and opioid
prescribing in general. Prescribers also expressed a
desire for clear organizational expectations concerning
opioid prescribing and prescribing limits as well as
organizational follow-up to discuss the progress of pre-
scribing limits implementation. Prescribers wanted prac-
tical help such as “reminders” and people to take on the
extra labor required. Most importantly, they desired
education and trainings on communication strategies for
discussing prescribing limits with patients:

P_230: I would have liked them [administrators] to
provide perhaps more support to clinicians as they're
trying to explain the legislation and the policy so
that you don't have to be, you know, it's like don't
shoot the messenger. It was just basically you're kind
of the punching bag if someone gets mad that you're
not managing their pain the way they'd like you to
manage it...I had questions … How to handle it if
the patients gets upset with these limits that have
been imposed on us.

About one-third of prescribers said that training on
how to communicate prescribing limits to patients
would be useful for themselves and/or others; a belief
echoed in administrator interviews.

A_112: We didn't really do well with the patient
education piece. That could have been better … Even
just general opioid safety. I don't like the way we did it.

A_120: I think that speaking from a very simplistic
standpoint, I'm sure that there's a lot of physicians
that could use up to date education and up to date
guidelines to help their practice. That's one thing
that I see lacking in our areas. I'd like to see more
information going to physicians to help them better
make choices for their patients …

Notably, when administrators were asked what advice
they would give to other hospitals regarding prescribing
limits implementation, the most common response was
to focus on communication with and education of
patients. Interestingly, a few prescribers also mentioned
a need for improved patient education though who was
responsible for delivering that education directly to pa-
tients was not abundantly clear.

Blackburn et al. BMC Health Services Research         (2021) 21:1191 Page 6 of 12



Even though communication support may have been
lacking, prescribers did describe receiving administrative
support for other types of engagement with patients.
Specifically, administrative support was reported with re-
spect to patient complaints. A few prescribers explicitly
referenced the era of the “pain as the fifth vital sign” that
occurred during the late 1990s and early 2000s [23]
when prescribers felt they were “reprimanded” by ad-
ministrators when patients complained about inadequate
pain control, now prescribers reported that administra-
tors supported “appropriate clinical care” and would not
throw them “under the bus” to manage patient
complaints.
External support was typically through newsletters as

well as formal continuing medical education (CME)
courses and lectures at annual meetings and professional
conferences. Prescribers differed on whether they re-
ceived external support to implement opioid prescribing
limits. For those that felt they were supported, pre-
scribers noted the important role of professional organi-
zations to learn about prescribing limits and legislative
timelines, provide quick reference sheets [24], and dis-
cuss opioid prescribing on a more general level.
Administrators echoed these views, noting the role of

outside government-supported organizations like NC
Area Health Education Committee (AHEC) and specialty
organizations like the North Carolina Healthcare Associ-
ation (NCHA) and NC Medical Society in providing
education.

A_111 : We've done a ton of education. The medical
school put together with, I think it was [large North
Carolina city] AHEC , an intensive educational
offering when the STOP Act was passed

NC AHEC is an influential presence in the state with
the core missions of provider education, practice change,
and promoting clinical educational partnerships [25]. In
addition, prescribers and administrators often mentioned
the NC Medical Board (NCMB)’s STOP Act prescribing
limits summary sheets and website as useful sources of
information. The NCMB information stood out to pre-
scribers; many of their EMR systems had links embed-
ded where they could click to read the STOP Act details
directly from the NCMB website.
External sources also played an important role in mak-

ing prescribers aware of opioid prescribing limits legisla-
tion. While many prescribers first learned of prescribing
limits within their practice organization, a roughly equal
number did so externally through their professional or-
ganizations (e.g. NC Academy of Family Physicians),
governing bodies, or CME activities. One administrator
from a larger institution emphasized the importance of
external sources being other hospitals with whom they

shared information regarding strategies for implement-
ing opioid prescribing limits in the clinical setting:

A_113: we have talked to other people from other
medical centers around the state who don't have
those resources in play, and they've been asking,
“Could you just give us the recommendations that
you have at least?” Then try to implement those, like
[Hospital X], and [Hospital Y] in the western part of
the state.

Indeed a few administrators discussed leveraging their
networks and partnerships with peer institutions for this
purpose – a way for larger institutions to share resources
(e.g. formal trainings) with smaller ones.

Changes to the EMR systems
Nearly all administrators and prescribers mentioned
changes to the EMR in response to the enactment of
the prescribing limits. Administrators leveraged a “re-
mind clinicians” strategy [13] using EMR prompts
and alerts to implement prescribing limits. These
EMR alerts are commonly classified as (1) passive
alerts, where prescribers can move forward without
responding, (2) soft-stops, which allow for prescribers
to close them without making any decisions, (3) hard-
stops, where a prescriber must respond in order to
move forward, and (4) pre-filled defaults, where typic-
ally a prefilled amount was the equivalent of 3, 5, or
7 days of opioids [26].
Prescribers described EMR alerts (also referred to as

“pop-ups” in interviews) as informational (e.g. links to
prescribing limits legislation), acknowledgements (e.g.
are you in compliance with STOP Act? Check yes/no),
or warnings (e.g. you are above the prescribing limit).
For those who used EMR alerts, administrators
described them as important tools for both raising
awareness and reminding prescribers of the STOP Act
prescribing limits:

Interviewer: When you think about the STOP Act
and those outliers, do you think that there are
physicians who may not be aware of the STOP Act?

A_116: Yes. So we put the alerts in our electronic
medical records so they cannot prescribe for more
than that. What happens is if you have electronic
medical record systems, the prescription of written in
that one, it puts a stop on how much you can
prescribe, how many days of medication you can
prescribe from the [Emergency Department]. So it
helps them and then it gives you an alert if you want
to do it more and tells you about the STOP Act.
Interviewer: Where did that come from? That alert?
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A_116: That alert was generated as the STOP Act
was coming. Because still you cannot get every
physician. But if you put some sort of guardrail
around where they're prescribing, at the time of
prescribing, it helps.

This administrator demonstrates the lack of clarity on
how EMR alerts operated. Indeed, this administrator
mentions “alerts” that do not allow for more to be pre-
scribed, which indicates more than a simple message but
rather a hard limit. Administrators often conflated terms
and switched among them in their responses. They
typically described an alert or soft-stop that would help
prescribers, but in practice many of the EMR changes
for implementing prescribing limits appeared to be
hard-stops, regardless of the terminology used by either
group. For example:

P_217: I know we get a lot of emails pertaining to
the STOP Act. Whenever we are prescribing opioids
through our charting system, there is a flag. I don't
know if that was actually instated by the STOP Act
or if that was through [Hospital System]. But it flags
it and says, “Hey, per the STOP Act you're only
allowed to do this much. Are you compliant with
this?” We have to click yes or no, in order to be able
to prescribe it.

This prescriber describes the alert as a “flag” where
“we have to click yes” indicating the hard-stop. Pre-
scribers noted that passive alerts and hard-stops
could be helpful by: reminding them what the
prescribing limits were (particularly for those who
prescribe infrequently), providing important links to
the legislation itself, and creating space for pre-
scribers to pause and “think” before completing a
prescription. Furthermore, hard-stops obligated them
to be compliant:

P_231: Having that there as a little tickler or
reminder, and that it requires you to be compliant
with the law because you can't order anything that
is outside of the law limits, outside of the limits of
the law. So that's our whole system, it's not just my
family practice but the whole system is built that
way. So yeah, I would say that's easier.

They note that the hard-stop is a reminder of the pre-
scribing limits law that makes it “easier,” meaning less of
burden to remember what the limits are. In contrast,
other prescribers found EMR changes for implementing
prescribing limits lacking. This was due in part to the
abundance of alerts in the EMR which caused some
alerts to “get lost” among the “noise”:

P_215: I think with the EMR we're so trained to click
through things that often those types of messaging
that's very important can get lost in the background
noise. Whereas if I have an email that's more
explicit to remind me of these things I'm in a
different mindset when I'm reading that versus
looking through the EMR to accomplish a task for a
patient or a patient encounter. I think I definitely get
more out of reading an email.

This prescriber’s view of EMR alerts as having limited
effect on their clinical decision-making suggests no sin-
gular response to the IT changes. Indeed, prescribers
demonstrated no global preference for using (or not
using) EMR alerts to implement prescribing limits.
A second EMR-based strategy for implementation was

setting pre-filled prescription defaults. In some in-
stances, the pre-filled default number of days can be
changed as this prescriber describes:

P_203: … when the prescription is being written, I
write my prescriptions electronically and send them
electronically through that double verification
system. And generally, when I write them and put
the dose or the type of narcotic, it will auto-
populate. A lot of times I'll go back and just fill it in
the way I want it, so I'll give a certain number of
days of prescription to the patient depending on
what they've had done.

Furthermore, the pre-filled default is an indication of
healthcare organizations’ “expectations” and a communi-
cation of policy:

Interviewer: In your understanding, how does the
hospital's policy differ from the prescribing limits in
the NC STOP act?

P_236: I don't think they do. I think we are following
it. I think the expectation is that all of us who
prescribe are following that legislation. … I don't
know that anyone's watching this individually, but
the expectation is that we are following the law and
at any time the NC controlled substance. People can
check to see if we are and we can be held
accountable if we are not

Interviewer: What makes you say that about
expectations? I guess I'm wondering

P_236: Because, when you go to write a prescription
for a patient, it defaults to what the rules are. And I
want to think that we actually have had to sign, not
an agreement, but some sort of form that says we
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recognize best practices related to opioid prescribing
this limitation of the legislation.

This exemplifies comments from others that the de-
fault in the EMR system (along with a signed agreement)
was a “rule” set by hospital leadership, a stance on
prescribing limits assumed to be in line with what was
codified in the STOP Act. It is notable that this same
prescriber learned, in the course of the interview, that
the STOP Act prescribing limit for acute pain patients
was different (5 days), from the default setting (3 days)
in their EMR system:

P_236: It's interesting that I, for a while had thought
[prescribing limits] was only three days on the acute
pain and that being what is sort of the default on
my institution's prescribing page that comes up.

Thus, changes in the EMR system were not only seen
as reminders, but viewed by some prescribers as
evidence of an organizational policy even when it may
be more restrictive than the legislation. This echoed
administrators’ focus on the EMR as a tool for imple-
mentation, but reflected different understandings of the
meaning behind those changes. For example, this admin-
istrator mentions EMR alerts as “information” for the
prescribers:

A_117: Something that is also going live this week is
whenever they order opioids, inpatient or whenever,
it's going to throw a little box up that tells them
what are the morphine equivalents that they're
prescribing. They're going to start to get warnings, I
guess it's more information purposes, but it's not
going to block them. It's just more of a, "This is what
the best practice is.”

Administrators largely expressed positivity for their
approaches to implementation of prescribing limits
using the EMR system, rarely viewing such changes as
demonstrating the healthcare organization’s own policy
and expectations. Instead these changes were a way to
support prescribers in their own clinical decision-
making.

Discussion
Hospital administrators sought to raise awareness and
reinforce knowledge of the STOP Act prescribing limits
through different implementation strategies including
reminding physicians of the mandate using EMR system
changes and distributing educational materials for pre-
scribers. Prescribers did not have a unified preference
for these different forms of communication, which
reinforced administrators’ multi-channel approach. This

approach, however, called attention to a dilemma: by
using so many communication channels, administrators
burden the prescriber with tracking different sources of
information and interpreting the embedded expectations
when clinical time is precious. Indeed, because many
prescribers do not practice healthcare in terms of what
is legal or illegal, some modes of information (e.g. email)
may make it more difficult to discern between policy
mandates (a requirement) versus best practice guidelines
(e.g., the CDC opioid prescribing guidelines) versus
organizational preferences [27]. Communication strat-
egies that improve prescriber knowledge of when a state
mandate is applicable and support in identifying these
distinctions are pivotal for ensuring compliance [28].
Administrators leveraged EMR-based strategies to

“guide” prescribers rather than “enforce” the law, using
terms such as “alerts” and “reminders” even when de-
scribing hard-stops. However, the administrators were
implementing a mandate, not a guideline, with a defini-
tive date for legal compliance. Given the legality, these
strategies signaled an organizational policy and/or the le-
gislation itself, putting administrators in the unexpected
role of sharing responsibility for clinical decision-
making. If prescribers had questions about the imple-
mentation of prescribing limits, the ability to have those
questions answered were constrained by the realities
that, despite limited evidence of enforcement of pre-
scribing limits, prescribers are fearful of losing their
licenses if their prescriptions are perceived as inadequate
or excessive. Our findings showed that many prescribers
viewed EMR changes as beneficial, in part because when
they had difficulty recalling the specifics of the limits,
the EMR “rules” would protect them from breaking the
law. A drawback of the EMR-based strategy, however,
was the inability to make adjustments, tailor to a pa-
tient’s needs or simply ask for clarifications in the mo-
ment; such rigidity within the EMR may reflect the
rigidity of the mandate or, perhaps more accurately, the
perceived rigidity as interpreted by healthcare systems.
Further exploration of reactions, including better under-
standing of the specialty differences and different patient
populations being served, may give insight in to how
such EMR strategies have differential impacts.
For prescribers’ education, administrators and pre-

scribers described an array of resources and reinforced
the importance of face-to-face interactions. Prescriber
education provided by administrators and the healthcare
systems tended to focus on the legal aspects of prescrib-
ing limits, emphasizing the importance of compliance
while prescribers’ own departments were more tailored
to address the clinical aspects of prescribing limits by,
for example, discussing pain management alternatives
(Additional file 2). External resources and partners
including professional societies, NC AHEC, and the
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NCMB also played a key role in education by providing
information and prescriber trainings. Our findings on
external support echo the research of others – Stone
and colleagues found that strategies for implementing
prescribing limits mandates largely focus on awareness
through materials generated by government agencies
(e.g. the state health department) and targeted education
conducted by state professional societies [29].
Although opioid prescribing limits legislation centers

on prescriber behavior, administrators and prescribers
desired more resources for both interactions with and
education of the patient community. This begs the ques-
tion, “Who should provide this education?” While pro-
viders are educated by their own healthcare systems,
their professional societies, the NCMB, and NC AHEC,
there is a need to determine who is responsible for edu-
cating the general population about opioid policy and
ensuring it is in line with prescriber expectations and
practices. In making such determinations of responsibil-
ity and, ultimately, preparing patients to be active partic-
ipants in prescribing limits implementation, may go a
long way in improving prescriber uptake.
Future research should assess the efficacy and accept-

ability of communication strategies used to implement
mandated opioid policies. Measures of acceptability, a
key implementation outcome defined as the “perception
among implementation stakeholders that a given treat-
ment, service, practice, or innovation is agreeable, palat-
able, or satisfactory” [30], have been widely tested in the
behavioral health and substance use health services lit-
erature [31]. However, a legal mandate may not allow
for tailoring to meet the needs of different specialties,
thus requiring different considerations when it comes to
provider acceptability. Furthermore, tailoring to ensure
prescribers serving patients who are not acute pain pa-
tients are not inadvertently impacted is critical; recent
research suggests that government-driven opioid pre-
scribing limits have negatively impacted persons with
chronic pain and cancer pain [29, 32–34]. This also
highlights the need for better understanding of how
healthcare-based implementation of opioid prescribing
limits legislation may further exacerbate health inequi-
ties and the need to measure success of policy imple-
mentation in a more patient-centered way [35].
This study is subject to a few limitations. The societal

conversation of the “opioid epidemic” in the United
States, strategies to curb opioid overdoses, and other
provisions in the STOP Act were, at times, difficult to
disentangle from participant perspectives on implemen-
tation of prescribing limits legislation. Many of the inter-
viewees referred to their experiences with chronic pain
patients, the “opioid epidemic,” and persons in need of
substance use treatment when responding to questions.
They also mentioned other provisions of the STOP Act

that focused on chronic pain patients and strengthening
prescription drug monitoring programs (PDMPs). We
made every effort to remind interviewees our focus was
on prescribing limits as codified in the STOP Act and
excluded excerpts from the data analysis where discus-
sions became too muddled with other STOP Act provi-
sions or broader societal issues, yet entanglement with
these influences cannot be fully excluded and reflect the
importance of considering the external factors outside of
the healthcare system control when discussing policy
implementation [36]. Indeed, over and over again pre-
scribers did not view opioid prescribing limits as separ-
ate from PDMPs or treatment but rather all intertwined
- a finding in and of itself from our analysis. In addition,
at the end of our data collection period the United States
healthcare workforce began responding to the global
pandemic of COVID-19 (March 2020). Given our par-
ticipant population of healthcare workers, we ceased
data collection and pivoted to analysis. Ultimately, we
believe that the data we collected on experiences and re-
flections on different strategies of implementation were
well rounded in our interviews and thus do not feel that
our conclusions are lacking from incomplete data.

Conclusions
Administrators and prescribers across NC used a range
of strategies to implement the 2017 NC STOP Act pre-
scribing limits. A statewide legal mandate with limited
guidance on implementation resulted in piecemeal ap-
proaches and a range of experiences. Hospital adminis-
trators were primarily focused on strategies that ensured
their organizations followed the law, with limited focus
on how such strategies were received by prescribers or
what concerns they may have with impacts on patient
care. Prescribers were focused on strategies that ad-
equately manage patient pain -- providing good health-
care – while working to interpret governmental and
healthcare system expectations when a mindset of “what
is legal” was more foreign to them.
As states continue to wrestle with how to legislate

responses to widespread opioid overdose and death, un-
derstanding the NC experience in implementing pre-
scribing limits informs how states might improve upon
how laws are written and how healthcare systems might
communicate with as well as support prescribers and pa-
tients more effectively. Future research should explore
prescriber acceptability and effectiveness of existing im-
plementation strategies, particularly as integrated into
EMR systems, and identify new implementation strat-
egies as state laws on opioids continue to evolve.
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