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Introduction: Given the opioid epidemic in the US, it is vital that clinicians who prescribe
opioids for pain management to do so in an evidence-based manner, eg considering all
pharmacologic and non-pharmacologic options, assessing risk of opioid use disorder prior to
initiating opioids. Continuing education regarding the evidence-based prescribing of opioids
is now required for US healthcare providers who prescribe opioids. A “blueprint” of the
content to be included in continuing education programs was developed by the US Food and
Drug Administration and updated in 2018.
Methods: To understand the baseline knowledge and confidence of healthcare professionals
in prescribing opioids for pain management, we posed 27 unique knowledge-based questions
and 1 confidence question to clinician participants before or during 2 continuing educational
programs that were based respectively on the 2016 and 2018 FDA Risk Evaluation and
Mitigation Strategy (REMS) educational blueprints for pain management.
Results: Overall, 5571 clinicians completed these programs, including 1925 physicians
(1516 [79%] identifying as primary care), 1181 physician assistants, 737 advanced practice
nurses, 719 nurses, and 479 pharmacists. Responses to pretest questions in both programs
indicated profound and persistent gaps in knowledge, particularly in definitions and mechan
isms of pain, general principles of pharmacologic analgesic therapy, and specific aspects of
opioid analgesic therapy and addiction. Participants in both programs also expressed limited
confidence in their abilities to incorporate patient engagement techniques into pain manage
ment or develop a treatment plan for a patient with chronic pain.
Discussion: These data support an ongoing need for comprehensive clinician-based educa
tion as outlined in the FDA REMS educational blueprint, especially given recent data of
escalating overdose deaths during the COVID-19 pandemic.
Keywords: analgesics, opioid, chronic pain, pain management, opioid-related disorders,
primary health care, continuing medical education, CME, risk evaluation and mitigation
strategy, REMS
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Opioid misuse, abuse, and overdose remain prominent public health crises in the
United States. National statistics indicate that nearly 47,000 Americans died of opioid
overdoses in 2018, increasingly through the use of heroin and synthetic opioids like
fentanyl and its analogues.1 Yet approximately two-thirds of opioid-related deaths are
due to the misuse of prescription opioids.2 In addition, approximately 1.7 million
Americans experience substance use disorders related to prescription opioids.2,3 The
Centers for Disease Control and Prevention (CDC) estimate that the economic burden
of prescription-opioid misuse alone costs the United States $78.5 billion annually,
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which is represented in healthcare expenses, lost productiv
ity, addiction treatment, and criminal justice costs. The latest
US overdose data, which extend into the beginning of the
COVID-19 pandemic, reveal the highest number of drugoverdose deaths ever recorded during a 12-month period
(81,000 from May 2019-May 2020). In that same time
frame, 37 of 38 US jurisdictions reported increases in syn
thetic opioid-involved overdose deaths.4
The American opioid crisis is the unfortunate result of
several converging factors, including the high prevalence
of chronic pain, the development and aggressive marketing
of a number of newly available prescription opioids in the
1990s, the underestimated risk of addiction with opioids,
and the rapidly escalating prescription rate of these opioids
over the ensuing years in an effort to manage chronic
pain.2,5,6 At the beginning of the 21st century, concerted
efforts were made specifically to raise awareness of the
undertreatment of pain. These efforts included the estab
lishment of pain-management standards by the Joint
Commission
on
Accreditation
of
Healthcare
Organizations and the designation of the 2000s as the
“Decade of Pain Control and Research” by Congress.7,8
The unintended results of these efforts were the wide
spread misuse and diversion of prescription opioids, before
it became abundantly clear that they had the potential to be
extremely addictive. Primary care prescribers have been at
the unfortunate forefront of the opioid crisis, owing to
their traditional gatekeeping positions within the health
care system. Physician groups accounting for the highest
opioid prescriptions are family medicine (20.5%) and
internal medicine (15.7%).9 Nurse practitioners and phy
sician assistants account for approximately 10% and 9% of
opioid prescriptions, respectively. Family medicine physi
cians and medical internists also make up a significant
proportion of the top tenth percentile of high prescribers
of opioids.10
In July 2012, the Food and Drug Administration (FDA)
approved the Extended-Release (ER) and Long-Acting
(LA) Opioid Analgesic Risk Evaluation and Mitigation
Strategy (REMS) to ensure that the benefits of opioid
analgesics used in the outpatient setting outweigh the
risks. To further address the misuse and abuse of prescrip
tion opioids and to promote the judicious prescription of
opioid analgesics, the FDA approved the FDA Blueprint
for Prescriber Education for Extended-Release and LongActing Opioid Analgesics in 2016.11 This blueprint stipu
lated that all companies producing or selling ER or LA
opioid analgesics financially support ongoing certified
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continuing education (CE) for all health care providers
who manage pain. The blueprint also outlined core educa
tional messages for industry-funded CE activities, includ
ing the assessment and counseling of patients, the
initiation and management of opioid therapy, and informa
tion about opioid analgesics. The FDA blueprint was mod
ified in 2018 to include the use of immediate-release (IR)
prescription opioids. Specifically, the FDA drafted and
published its Education Blueprint for Health Care
Providers Involved in the Treatment and Monitoring of
Patients with Pain.12 The 2018 FDA blueprint identified
a need for comprehensive pain education, in which all pain
management options are considered. The blueprint further
stipulated that health care practitioners should have infor
mation about the risks of opioid use and misuse and should
be able to create opportunities for patient counseling and
other methods to reduce risks. The blueprint then laid out
the clinical core educational messages to be addressed in
a comprehensive pain education program. These core mes
sages addressed broad categories of instruction that
encompass assessments of pain, the use of comprehensive
and multimodal management, and the recognition of
opioid misuse and addiction.
In an effort to identify educational gaps in pain man
agement and the prescription and monitoring of opioids
among primary care providers, Rockpointe, a continuing
medical education (CME) company, conducted pretest
polling questions before and during 2 of its certified CE
programs that were designed to adhere to and address the
core educational messages outlined by the 2016 or 2018
FDA blueprint.

Methods
The responses to pretest polling questions were collected
and analyzed from 2 Rockpointe-sponsored certified CME/
CE programs that were based on the 2016 and 2018 FDA
blueprints, respectively: “Extended-Release and LongActing Opioid Analgesics: Risk Evaluation and
Mitigation Strategy” (Program 1); and “Opioid
Analgesics: Risk Evaluation and Mitigation Strategy”
(Program 2). Content for these programs was provided to
participants through a combination of formats, including
live in-person meetings, live webinars, and enduring web
courses. Content for Program 1 was based on the 2016
FDA blueprint and provided through 8 live in-person
regional meetings at the PainWeekend meetings in 2018,
1 live in-person symposium at the 2018 PainWeek annual
meeting, and 1 enduring web course at Medscape
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(medscape.com) during 2018 and 2019. Content for
Program 2 was based on the 2018 FDA blueprint and
provided through 12 live in-person regional meetings and
4 live webinars, as well as 3 live in-person presentations at
the 2019 Medical Education Exchange (MEDX) CME
conferences. Pretest questions were formulated by pro
gram faculty and CME/CE staff and addressed the clinical
core educational messages in the 2016 or 2018 FDA blue
print. Responses to pretest questions were recorded by
either an audience response system (in the case of live inperson meetings) or through web-based software. Content
for the questions and CME/CE programs was overseen and
approved by a steering committee of faculty members who
are experts in pain management. Accreditation of CME/
CE content was provided by the University of North Texas
Health Science Center in Fort Worth or the University of
South Florida Health in Tampa. Grant support was pro
vided by the REMS Program Companies (RPC). Given
that responses analyzed were gathered as part of an accre
dited educational program and not a direct study of phy
sician practice, and that all responses were anonymous, the
retrospective analysis was exempt from review by an
institutional review board (IRB).

Results
Healthcare Disciplines of Participants
For Program 1, a total of 842 participants completed the
regional meetings, 100 participants completed the sympo
sium, and 3372 participants completed the enduring web
course. For Program 2, 778 participants completed the
regional meetings or live webinars, and 479 participants
completed the MEDX conferences. A breakdown of parti
cipant completers of the programs is provided in Table 1.
In all cases, the number of pretest participants exceeded
those of CME/CE completers.

Results of Pretest Questions by 2018
FDA REMS Clinical Core Educational
Message
A total of 27 unique pretest knowledge-based questions were
presented to participants during CME/CE Programs 1 and 2.
Responses to these questions are categorized by the clinical
core educational messages of the 2018 FDA blueprint.

Definitions and Mechanisms of Pain
An initial core educational message in the 2018 FDA
blueprint is the definition of pain and its mechanisms,

Journal of Pain Research 2021:14

Williamson et al

Table 1 Participant Completers of Opioid REMS CME/CE
Programs
Participant

Program 1

Program 2

All

N = 4314

N = 1257

N = 5571

Physician

1409 (33%)

516 (41%)

1925 (35%)

Primary care*

1274 (90%)

242 (47%)

1516 (79%)

Advanced
practice nurse

439 (10%)

298 (24%)

737 (13%)

1101 (26%)

80 (6%)

1181 (21%)

163 (4%)

316 (25%)

479 (9%)

Nurse

702 (16%)

17 (1%)

719 (13%)

Other

400 (9%)

30 (2%)

430 (8%)

Completers

Physician
assistant
Pharmacist

Note: *Family medicine or internal medicine.

including the biological significance of pain, the relation
ship between acute and chronic pain, and the distinction
between nociceptive and neuropathic pain. The 3 questions
and responses addressing this core educational message
are shown in Figure 1. In Program 1, only a minority of
pretest participants (37%) recognized an important feature
of chronic pain. In Program 2, an even smaller percentage
(12%) of participants were able to identify examples of
nociceptive pain.

Assessing Patients in Pain
According to the 2018 FDA blueprint, elements of assess
ment include patient history, screening tools for risks of
chronic pain, queries of state prescription drug monitoring
programs, pain and functional assessment scales, physical
examination, and family, psychological, and social plan
ning. The 2 questions and responses addressing this core
educational message are shown in Figure 2. In both pro
grams, a large majority of pretest participants (95% and
96%) recognized the importance of assessing functional
outcomes.

Components of an Effective Treatment
Plan
Essential components of an effective treatment plan
include the establishment of treatment goals (including
functional goals), possible constituents of a treatment
plan (including pharmacologic and nonpharmacologic
interventions), and a cooperative multidisciplinary
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20%

8%

6%

0%
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priority among
PCPs

Treatment choice Usually resolves
It is most
if a patient is
must consider
effectively
committed to
expected
treated with
therapy
neuromodulators duration of
therapy*

100%
80%
60%
40%

32%
16%

20%

37%

15%

0%
Infrequently Occurs more often Is not usually
in males than
affected by the
follows surgery
females
severity of the
acute pain

Is associated with
increased risk in
people with
genetic variations
of BDNF*

100%
80%

67%

60%
40%
20%

8%

12%

13%

0%
Acute herpes
Rheumatoid
Irritable bowel
zoster,
syndrome, pelvic arthritis, gout,
pain syndrome, neck and back pain postoperative
pain,
interstitial cystitis with structural
radiculopathy
pathology*

All of the above

Figure 1 Pretest questions and responses addressing definitions and mechanisms of pain. (Best evidence-based answers are noted with an asterisk.). Program 1: Which of
the following statements is true about chronic pain? (n = 4453). Program 1: Which of the following statements defines chronic pain? (n = 3900). Program 2: Examples of
nociceptive pain include which of the following? (n = 815).

approach with active patient engagement. In Program 1,
nearly three-quarters of participants (73%) recognized the
goal of an effective treatment plan (Figure 3). However,
about half (49%) identified multimodal polypharmacy as
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the most effective and safe treatment plan. The pretest
response to a similar question in Program 2 was substan
tially higher at 94%. In the same program, effective treat
ment goals of acute pain were recognized by 61%.
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96%

100%

80%

60%

40%

20%
0%

2%

Eliminating side effects of
pain medications

Reducing dosages of pain
medications

2%

0%
Restoring the patient’s
functional status*

Looking for signs of
medication
misuse/abuse/diversion

Figure 2 Pretest questions and responses addressing assessments of patients in pain. (Correct answers are shown with an asterisk). Program 1: Assessing patients in
pain: (n = 3445). Program 2: When assessing patients in pain, the main focus should be on: (n = 798).

General Principles of Nonpharmacologic
Approaches
Nonpharmacologic and self-management treatment options
in the 2018 FDA blueprint include psychological, physical
rehabilitative, and surgical approaches, as well as the use of
approved medical devices for pain management. In both
programs, a sizeable majority (70% and 74%, respectively)
identified interventional approaches as acceptable compo
nents of nonpharmacologic therapies for pain (Figure 4).

General Principles of Pharmacologic
Analgesic Therapy
This core message of the 2018 FDA blueprint includes
information about opioid and non-opioid analgesics, includ
ing mechanisms of action, pharmacokinetics, formulations,
and dosing. In Program 1, a minority of pretest participants
demonstrated knowledge of opioid interactions or

Journal of Pain Research 2021:14

metabolism (Figure 5). In Program 2, only about onequarter of participants identified correct pharmacokinetic
or pharmacogenetic features of relevant medications.

Managing Patients on Opioid Analgesics
The 2018 FDA blueprint outlines educational messages for the
use of opioids, including the initiation of treatment for acute or
chronic pain, ongoing and long-term management, the recog
nition of opioid use disorder, when to refer patients, how to
taper opioids, and the importance of patient education and
counseling. Eight questions addressing this core educational
message were included in pretests for Programs 1 and 2
(Figure 6). Two of these questions were posed in both pro
grams. In Program 1, 56% of pretest participants recognized
important aspects of monitoring, and two-thirds identified
equivalent side effects of ER and IR opioids. Nearly 70% of
participants selected the correct disposal of prescription
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0%
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Reduction of pain Improvement in Elimination of
libido
drug side effects medications used
intensity by about
30%*

20%
5%

100%

NSAIDs and
antidepressants

80%
60%

1%

0%

0%
Anticonvulsants Immediate-release
As part of
opioids
multimodal plan of
care*

100%
80%
61%

49%
60%

40%

33%

20%

8%

40%

27%

20%

11%

3%

5%

2%

1%

0%
0%
Multimodal
Immediate-release Extended-release Nonsteroidal antipolypharmacy*
opioids
opioids
inflammatory
drugs (NSAIDs)

Facilitate Control and Restore
recovery reduce pain physical,
from the
to
emotional,
underlying acceptable and social
injury,
level
function
surgery, or
disease

Improve
quality of
life

1 and 2*

2 and 4

Figure 3 Pretest questions and responses for components of an effective treatment plan. (Correct answers are shown with an asterisk). Program 1: Effective treatment of
pain is determined by: (n = 3900). Program 1: The most effective and safe way to manage pain with medication is: (n = 3900). Program 2: The most effective and safe way to
manage pain with medication is: (n = 842). Program 2: The treatment goals associated with acute pain include: (n = 714).

Program 1

Program 2

100%
70% 74%

80%
60%
40%

19%
20%

12%

7%

6%

11%
0%

0%
Have greater
efficacy than
pharmacologic
therapies

May include
interventional
approaches*

Does not include Is best provided in
exercise because the thousands of
exercise stimulates interdisciplinary
programs in the
the endorphin
United States
chemicals

Figure 4 Pretest question and responses concerning nonpharmacologic approaches for pain. (Correct answer is shown with an asterisk). Programs 1 and 2:
Nonpharmacologic therapies for pain: (n = 4701).

opioids and advice to patients, and 70% identified an indica
tion for long-term opioid therapy. A minority, 31%, recognized
information on opioid potency. In Programs 1 and 2, most
participants were neither knowledgeable of ER opioid conver
sion (34 and 44%, respectively) nor recommended therapy
when long-term opioid therapy is initiated (20% and 25%,
respectively). In Program 2, 37% recognized a nonrecommended counseling service during pain management.
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Addiction Education Primer
The neurobiology of opioid use disorder (OUD), the use of
screening tools to identify patients at risk, and the manage
ment of OUD are the chief components of the final core
educational message of the 2018 FDA blueprint. In
Program 1, only one-third of pretest participants identified
useful screening tools for opioid misuse (Figure 7).
A much larger percentage, however, recognized the
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24%

20%

0%
Concomitant use of
Concurrent use with
Opioids may decrease
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opioids with
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anticholinergic
the neuromuscular
benzodiazepines may
a full opioid agonist,
medication increases the
blocking action of
result in profound
skeletal muscle
mixed opioid
risk of urinary retention
sedation
relaxants*
agonist/antagonists and
partial opioid agonists
may reduce the analgesic
effect

0%
Short Tmax and
low Cmax

Low abuse
quotient

100%
100%
80%
80%
60%
60%
44%

35%

40%
29%

40%

23%

27%

20%

12%

25%

20%
3%

0%
Morphine

Tapentadol

Oxycodone*

Hydromorphone

0%
5-8%

10-15%

25-35%

40-60%*

Figure 5 Pretest questions and responses addressing opioid and non-opioid analgesics. (Correct answers are shown with an asterisk). Program 1: Which of the following
statements regarding drug-drug interactions with opioids is FALSE? (n = 6050). Program 1: The cytochrome P450 systems influence the metabolism of which of the following
opioid analgesics? (n = 627). Program 2: Which pharmacokinetic properties contribute most to rewarding properties of a molecule? (n = 3900). Program 2: Looking at
pharmacogenetic variability and response, what percentage of the general population has phenotype variability? (n = 901).

toxicity of methadone (73%) and its intent to deter abuse
(81%). In Programs 1 and 2, 13% and 57%, respectively,
identified features of opioid misuse/abuse. In Program 2,
a considerable majority, 91%, demonstrated knowledge of
indications for take-home naloxone.

Results of Pretest Self-Assessed
Confidence
Participants were asked to rate their confidence in their
ability to employ patient-engagement techniques into pain
management (Program 1) or develop a treatment plan for
a patient with chronic pain (Program 2). In Program 1,
nearly one-half (48%) reported no or slight confidence
(Figure 8). In Program 2, nearly three-quarters (73%)
reported no or slight confidence.

Discussion
We examined pretest CME/CE responses of a participant
audience consisting primarily of physicians (including
79% primary care), advanced practice nurses, and physi
cian assistants and found substantial knowledge gaps in
recommended pain management and opioid-related
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knowledge. Among the core messages of the 2018 FDA
blueprint, gaps were most profound in pretest questions
addressing definitions and mechanisms of pain, general
principles of pharmacologic analgesic therapy, and certain
aspects of managing patients on opioid analgesics and
addiction education. Less profound gaps were identified
in questions addressing components of an effective treat
ment plan and general principles of nonpharmacologic
approaches. Participants demonstrated high pretest knowl
edge of questions addressing the assessment of patients in
pain, particularly the importance of patient function and
functional outcomes.
Among 5 similar or identical pretest questions posed in
both programs, a substantially greater percentage of pretest
participants in Program 2 recognized the utility of multi
modal management (components of an effective treatment
plan) and signs of aberrant behaviors (addiction educa
tion). However, participants in Program 1 and Program 2
showed little difference in knowledge gaps among ques
tions addressing the use of interventional approaches (non
pharmacologic therapies for pain), the conversion of
therapy from 1 ER opioid to another, and the initiation
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13%

20%
4%

0%

43%

37%

40%

2%

0%
Cognitive
behavioral
therapy

Motivational Counseling and Individual
interviewing psychological counseling
services
(CAPS)*

Community
reinforcement
approach

Figure 6 Pretest questions and responses concerning the prescription and management of opioid therapy. (Correct answers are shown with an asterisk). Program 1: Monitoring
patients on opioids should include: (n = 625). Program 1: When counseling patients on the use of ER opioid formulations, which of the following is true? (n = 606). Program 1: Physicians
should counsel the caregivers or patients to: (n = 548). Program 1: Upon considering the initiation of opioids, which of the following is true? (n = 4511). Program 1: Chronic opioid
therapy is indicated when a patient is: (n = 3900). Programs 1 and 2: In converting patients from one ER opioid to another ER opioid: (n = 5394). Programs 1 and 2: When chronic opioid
therapy is initiated: (n = 4702). Program 2: Patient/provider counseling strategies include all of the following except: (n = 787).
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Figure 7 Continue.

of long-term opioid therapy (managing patients on opioid
analgesics). These data overall suggest marginal improve
ment in primary care knowledge gaps between the pub
lication of the 2016 and 2018 FDA blueprints. Self-rated
confidence in aspects of pain management were low
among participants in both programs.
Limitations of our analysis of pretest responses include
the lack of a uniform group of participants between
Program 1 and Program 2. Notably, a substantially greater
percentage of physician participants (90%) identified as
primary care in Program 1. Also, the number of questions
were limited in some 2018 FDA blueprint core message

Journal of Pain Research 2021:14

categories, which may have skewed the assessment of
knowledge gaps and either overestimated or underesti
mated participants’ knowledge. Likewise, question diffi
culty may have been uneven across FDA core message
categories and therefore could have biased the identifica
tion of knowledge gaps.
Nevertheless, these data suggest considerable and per
sistent knowledge gaps in pain management and the use of
opioid therapy, as well as limited confidence in pain man
agement among practitioners. We see these data as evi
dence for the continued need for professional CME/CE
education in pain management and as a guide for
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Figure 7 Pretest questions and responses concerning the identification and management of OUD and addiction. (Correct answers are shown with an asterisk). Program 1:
Which of the following screening tools is useful in identifying opioid misuse once therapy has begun? (n = 596). Program 1: Toxicity of methadone: (n = 683). Program 1:
Examples of opioids that have been formulated to deter abuse include all of the following except? (n = 588). Programs 1 and 2: Which of the following is true? (n = 4697).
Program 2: Co-prescribing of take-home naloxone should be considered for patients: (n = 771).

emphasizing specific core messages of the 2018 FDA
blueprint. Knowledge gaps requiring particular emphasis
include the nature of chronic pain and pain definitions,
opioid pharmacodynamics and pharmacokinetics, opioid
conversion, the initiation of long-term opioid therapy,
and the use of counseling services and abuse screening
tools.
We also recognize that timely education on pain man
agement and the use of opioids is even more imperative
now due to the 2019 novel coronavirus disease (COVID19) pandemic. Experts anticipate that resultant lockdowns,
diminished physical activity, and social isolation have
contributed and will continue to contribute to stressors
that prompt chemical coping and the relapse of substance
abuse that leads to overdose deaths.13 Conversely risky
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opioid-seeking behaviors likely increase the probability of
contracting COVID-19. Indeed, the CDC recently reported
81,000 drug-overdose deaths in the United States during
the 12 months ending in May 2020.4 This is the highest
number of overdose deaths recorded in a 12-month period,
and these data further suggest a specific acceleration of
overdose deaths during the early months of the pandemic.
The primary drivers of these escalating overdose deaths
appear to be due to the use of synthetic opioids, such as
heroin, fentanyl (specifically illicit fentanyl), and their
analogues. But we also know from recent historical data
that prescription opioids make up a sizeable majority of
opioid-related deaths. In response to the COVID-19related increase in overdose deaths, the CDC recommends
the expanded distribution of naloxone, overdose-
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Figure 8 Pretest questions and responses regarding confidence in aspects of pain management. (N values of pretest participants exceed those of CME/CE completers).
Program 1: Please rate your confidence in your ability to employ patient engagement techniques into pain management. (n = 4569). Program 2: Please rate your confidence in
your ability to develop a treatment plan for a patient with chronic pain. (n = 908).

prevention education, and awareness and access to treat
ment for substance use disorders. Our data, obtained
before the COVID-19 pandemic, generally agree with
these CDC recommendations, which heighten the acute
need for ongoing CME/CE programs on pain management
and opioid use.

engagement techniques into pain management or develop
a treatment plan for a patient with chronic pain. These
data support an ongoing need for comprehensive clini
cian-based education as outlined in the 2018 FDA blue
print. This educational need is made particularly acute by
escalating overdose data during the COVID-19 pandemic.

Conclusion

Funding

Pretest responses to 2 CME/CE programs that are based
on the 2016 and 2018 FDA REMS blueprints for pain
management and opioid use reveal substantial and persis
tent gaps in knowledge among clinicians, including pri
mary care practitioners. Areas of particularly limited
knowledge include the definitions and mechanisms of
pain, general principles of pharmacologic analgesic ther
apy, and aspects of opioid analgesic therapy and addic
tion. Pretest participants also expressed limited
confidence in their abilities to employ patient-
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