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A BS T R AC T
BACKGROUND

The United States is undergoing a crippling opioid epidemic, spurred in part by
overuse of prescription opioids by adults 25 to 64 years of age. Of concern are
long-duration and high-dose initial prescriptions, which place the patients and
their friends and relatives at heightened risk for long-term opioid use, misuse,
overdose, and death.
METHODS

We estimated the incidence of initial opioid prescriptions in each month between
July 2012 and December 2017 using administrative-claims data from across the
United States (accessed through Blue Cross–Blue Shield [BCBS] Axis); monthly
incidence was estimated as the percentage of enrollees who received an initial
opioid prescription among those who had not used opioids (i.e., no opioid prescription or a diagnosis of opioid use disorder in the 6 months before a given
month). We then estimated the percentage of enrollees initiating opioid therapy
who received a long-duration or high-dose initial opioid prescription in each
month during this period. We also calculated the number of providers who initiated opioid therapy in any patient who had not used opioids in each month and
examined monthly trends in the duration and dose of initial opioid prescriptions
in prescriber and patient subgroups. Our study sample included 63,817,512 enrollees who had not used opioids (mean, 15,897,673 per month).
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RESULTS

The monthly incidence of initial opioid prescriptions among enrollees who had not
used opioids declined by 54%, from 1.63% in July 2012 to 0.75% in December
2017. This decline was accompanied by a decreasing number of providers (from
114,043 in July 2012 to 80,462 in December 2017) who initiated opioid therapy in
any patient who had not used opioids. Nonetheless, among the shrinking subgroup of physicians who initiated opioid therapy in such patients, high-risk prescribing (i.e., prescriptions for more than a 3-day supply or for a dose of 50 morphine milligram equivalents per day or higher) persisted at a monthly rate of
115,378 prescriptions per 15,897,673 enrollees who had not used opioids.
CONCLUSIONS

As the opioid crisis progressed between July 2012 and December 2017, many providers stopped initiating opioid therapy. Although the number of initial opioid
prescriptions declined, a subgroup of providers continued to write high-risk initial
opioid prescriptions. (Funded by the National Institute on Aging and a gift from
Owen and Linda Robinson.)
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he United States is gripped by a
crippling opioid epidemic. In 2016, more
than 2 million Americans had an opioid
use disorder, and overdoses claimed more than
115 lives daily.1 Most who died were adults 25 to
64 years of age.2 Although the exact cause of the
crisis is not known with certainty, one probable
contributing factor is an increasing reliance on
prescription opioids for pain management.3,4 Although recent increases in mortality from opioid
overdose have been driven by illicit drug use,5
the majority of current heroin users began with
prescription opioids.6 Initial opioid prescriptions
given to patients who have not used opioids are
important drivers of the epidemic: longer-duration and higher-dose initial opioid prescriptions
are associated with a higher likelihood of longterm opioid use, misuse, and overdose.7-13 Even
prescription durations as short as 6 days are
associated with a substantially increased risk of
longer-term opioid use.10 Perhaps more consequential is that the greater availability of opioids
that are intended for medical use has facilitated
misuse by persons obtaining unused pills from
friends and relatives,14 which in turn has been
associated with the use of illicit opioids.15
Recognizing that minimizing initial exposure
to prescription opioids helps prevent long-term
opioid use, the Centers for Disease Control and
Prevention (CDC) issued draft prescribing guidelines in December 2015 and final guidelines in
March 2016 that emphasized limiting the use,
duration, and dose of opioids for first-time users.16
Specifically, the guidelines called on medical providers to forgo opioid therapy when the benefits
are unlikely to outweigh the risks or, otherwise,
to give the lowest effective dose for the shortest
therapeutic duration — a 3-day supply is typically sufficient, and more than a 7-day supply is
rarely needed for nonsurgical, nontraumatic acute
pain. The CDC also advised caution when increasing doses above 50 morphine milligram equivalents (MME) per day (equivalent to 10 tablets of
5-mg hydrocodone per day) and avoidance of doses
higher than 90 MME per day for chronic pain.
Despite this emphasis by the CDC, little is
known about recent trends in initial opioid prescriptions in the United States, particularly among
commercially insured patients, who are the large
majority of adults 18 to 64 years of age — the
age group most affected by the opioid crisis.
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Previous research has focused on general opioid
prescribing by physicians.17-27 The limited evidence regarding initial opioid prescriptions has
come from subpopulations, such as Medicare
beneficiaries,13,28 certain geographic regions,7,9
specific sites of care,13,28 and patients with specific medical indications.8,12 We provide a national portrait of monthly trends in initial opioid
prescriptions among commercially insured patients, overall and for subgroups of providers
and patients, from July 2012 through December
2017, a period that includes the release of the
CDC prescribing guidelines.

Me thods
Data Sources and Study Samples

Using the secure data portal, we accessed a limited data set of administrative claims from Blue
Cross–Blue Shield (BCBS) Axis (BCBS Association), the largest source of commercial insurance
claims in the United States. Our overall study
sample included 86,258,528 enrollees (mean,
24,277,964 per month) who were 15 years of age
or older, resided in the United States, and had
primary medical and prescription drug coverage
in any month between July 2012 and December
2017; a total of 19,911,193 of these enrollees received at least one opioid prescription during the
study period. We further identified 63,817,512
enrollees (mean, 15,897,673 per month) who had
not used opioids (defined as those who had been
continuously enrolled for at least 6 months and
had no recorded opioid prescription or diagnosis
of opioid use disorder in the 6 months before a
given month between July 2012 and December
2017); a total of 10,893,788 of these enrollees
received their first opioid prescription during the
study period. When we analyzed trends in duration and dose, we further excluded prescription
records that were missing duration or dose information, had a duration greater than 365 days
for a single prescription, or had a duration or
dose that was entered as zero. After applying
these restrictions, there were 10,874,869 initial
opioid prescriptions.
As compared with the U.S. privately insured
population, the population of all eligible enrollees in BCBS Axis had the same sex distribution,
but the data we used included fewer who were
65 years of age or older because we purposefully
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omitted persons with secondary commercial insurance coverage (Table S1 in Supplementary
Appendix, available with the full text of this article at NEJM.org). The BCBS Axis population also
included more enrollees who resided in the South
and fewer who resided in the West, a reflection
of its geographic coverage. The characteristics of
the sample of enrollees who had not used opioids
were similar to those of all eligible enrollees.
Enrollees who received an opioid prescription
(new or continued) were more likely to be female
and between 45 and 64 years of age.
We obtained information on provider specialty
from the National Plan and Provider Enumeration System. Drug descriptions were obtained
from the Food and Drug Administration (FDA),
the National Center for Injury Prevention and
Control (NCIPC), and the MarketScan 2016 Red
Book and Red Book Online (as of August 8,
2018) (Truven Health Analytics).
Key Variable Definitions

We determined that a drug was an opioid if the
National Drug Code on the prescription claim
was identified as an opioid by the FDA29 or the
NCIPC30 or in the MarketScan 2016 Red Book or
Red Book Online. We excluded cough syrups
and injectable opioids typically given during inpatient stays. When computing the incidence of
initial opioid prescriptions (as opposed to the
prevalence of any opioid use), we further excluded opioids that are used primarily for the
treatment of opioid use disorder (i.e., buprenorphine, levomethadyl, and methadone) and their
combinations. We identified 89 million opioid
prescriptions during our study period, of which
nearly 11 million were new prescriptions.
The duration of an opioid prescription was
expressed as the number of days of supply, as
obtained from the claim record. The strength of
a prescription was expressed as the MME-per-day
dose (computed as the product of drug strength
per dose unit, number of units per day, and an
MME conversion factor) to standardize potency
across different opioid substances or dose forms
(e.g., tablet or patch). We obtained information
on drug strength per dose unit from the FDA,
the National Center for Injury Prevention and
Control, and the Red Book directories. The number of units per day was calculated by dividing
the total number of units by the number of days
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of supply. MME conversion factors were obtained
from the Centers for Medicare and Medicaid
Services, the CDC, the NCIPC, and selected literature (see the Supplementary Appendix).27,30-32
We identified the prescriber from the National
Provider Identifier (NPI) listed on the pharmacy
claim and used the NPI taxonomy file in the
National Plan and Provider Enumeration System
to classify prescribers as primary care physicians,
specialists, dentists, and nonphysician practitioners. When the NPI referred to an organization
rather than a person, we classified the prescriber
as a provider organization. Finally, we classified
the prescriber as unknown when the NPI was
either missing, contained the pharmacy NPI
rather than the prescriber NPI, or — in a small
fraction of cases — was not in the National Plan
and Provider Enumeration System.
Because prescription claims do not include
diagnosis codes, we identified the medical indications for opioid therapy from the diagnosis
and type of service codes associated with any
office or hospital visit that occurred on the day
of or the day before the date the prescription
was filled. This time window was chosen to
identify visits that were most likely to be related
to the indication for the opioid prescription.
Specifically, we assigned patients an indication
of surgery-related pain if the patient had undergone surgery. If there was no surgery, we
checked whether the patient had one or more
diagnoses of an acute or chronic medical condition that typically results in pain severe enough
to warrant treatment with prescription-strength
analgesics (see the Supplementary Appendix).33
We assigned the prescription an indication of
dental pain if the opioid was prescribed by a
dentist; we accessed claims for prescriptions ordered by dentists but not dental procedure claims.
If there was no recorded pain-related diagnosis,
the indication was classified as not known to be
pain related. If there was no same-day or daybefore medical visit, the prescription was coded
as having no concurrent medical claim.
Statistical Analysis

We estimated the monthly incidence of initial
opioid prescriptions as the percentage of enrollees who received an opioid prescription in a
given month among those who had not used
opioids; we also calculated the number of pro-
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Figure 1. Prevalence and Incidence of Opioid Prescriptions (July 2012–December 2017).
Prevalence was estimated as the percentage of enrollees who received any opioid prescription in each month during
the study period (July 2012 through December 2017). The denominator was 86,258,528 enrollees (mean, 24,277,964
per month) who were 15 years of age or older, resided in the United States, and had primary medical and prescription
coverage in any month. Incidence was estimated as the percentage of enrollees who received an initial opioid prescription in each month during the study period, among those who had not used opioids (defined as those who satisfied
the above criteria and also had been continuously enrolled for at least 6 months and had no recorded opioid prescription or diagnosis of opioid use disorder during those 6 months). The denominator was 63,817,512 enrollees (mean,
15,897,673 per month), among whom 10,893,788 were identified as having received an initial opioid prescription during this period. The dashed and solid vertical lines represent when the Centers for Disease Control and Prevention
(CDC) issued opioid-prescribing guidelines in draft form and final version, respectively. The inset shows the same
data on an enlarged y axis.

viders who initiated opioid therapy in any patient
who had not used opioids in each month. We
estimated the monthly prevalence of opioid prescriptions as the percentage of all eligible enrollees who received any opioid prescription (new or
continued) in a given month. We also estimated
the mean duration (number of days of supply)
and daily potency (MME-per-day dose) of the
initial opioid prescription in each month, as well
as the percentage of enrollees initiating opioid
therapy who received a long-duration (>3-day and
>7-day supply) or high-dose (≥50 and ≥90 MME
per day) opioid prescription, as defined by the
CDC in March 2016.
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R e sult s
Monthly Trends in Prescription Incidence

The monthly incidence of initial opioid prescriptions among enrollees who had not used opioids
fell from 1.63% in July 2012 to 0.75% in December 2017 — a relative decline of 54% (Fig. 1). In
comparison, the monthly prevalence of any opioid prescription held steady at approximately
4.3% between July 2012 and March 2016 (when
the CDC issued opioid prescribing guidelines)
and fell thereafter, reaching 3.6% in December
2017 — a relative decline of 16%.
As overall incidence declined, the incidence
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Figure 2. Incidence of Long-Duration or High-Dose Initial Opioid Prescriptions (July 2012–December 2017).
Shown is the percentage of enrollees who received a long-duration (>3-day and >7-day supply) or high-dose (≥50
and ≥90 morphine milligram equivalents [MME] per day) initial opioid prescription in each month from July 2012
through December 2017. The denominator was 63,817,512 enrollees (mean, 15,897,673 per month) who had not
used opioids, among whom 10,874,869 were identified as having received an initial opioid prescription during this
period. The dashed and solid vertical lines represent when the CDC issued opioid-prescribing guidelines in draft
form and final version, respectively. The inset shows the same data on an enlarged y axis.

of long-duration and high-dose initial opioid
prescriptions also declined by similar percentages. The incidence of initial prescription durations of more than a 3-day supply fell by 57%,
and initial prescription durations of more than a
7-day supply fell by 68%. The incidence of initial
prescription doses of more than 50 MME per day
and more than 90 MME per day declined by 57%
and 67%, respectively (Fig. 2). These reductions
were accompanied by a 29% reduction in the
number of providers who initiated opioid therapy in any patient who had not used opioids,
from 114,043 in July 2012 to 80,462 in December
2017 (Fig. 3). Notably, these downward trends
began long before the release of the CDC guidelines in March 2016 (or even the draft guidelines
in December 2015), indicating that the CDC
guidelines were not the sole precipitating force
behind the declines (Figs. 2 and 3).

n engl j med 380;11

Although the incidence of initial prescriptions
declined as fewer providers chose to initiate
opioid therapy in any patient who had not used
opioids, among the providers who initiated opioid
therapy, the mean prescription duration increased
from a 6.0-day supply in July 2012 to a 6.3-day
supply by January 2013 and then declined to a
5.5-day supply by December 2013, where it approximately remained until declining to a 5.1-day
supply by December 2017 (Fig. 4A). The mean
daily potency declined slightly between July 2012
and April 2014 and remained at approximately
40 MME per day thereafter, with seasonal increases every December. Strikingly, the percentage of long-duration or high-dose initial prescriptions remained high over the period, even
after the release of the CDC guidelines (Fig. 4B).
Throughout the study period, approximately
57% of initial prescriptions were for more than
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Figure 3. Providers Who Initiated Opioid Therapy in Any Patient Who Had Not Used Opioids (July 2012–December 2017).
Shown are the numbers of providers who initiated opioid therapy and who initiated long-duration or high-dose initial
opioid therapy in any patient who had not used opioids. The sample comprised 710,698 providers (mean, 95,449 per
month) with identifiable National Provider Identifiers who wrote initial opioid prescriptions to patients who had not
used opioids. The dashed and solid vertical lines represent when the CDC issued opioid-prescribing guidelines in
draft form and final version, respectively.

a 3-day supply, which is greater than the amount
recommended by the CDC to control acute pain,
and nearly 16% exceeded a 7-day supply, an
amount the CDC deemed rarely necessary. Although the CDC advised caution when increasing doses above 50 MME per day, the doses in
more than 22% of initial prescriptions exceeded
50 MME per day. Nearly 5% of the doses exceeded 90 MME per day, which the CDC said
should be rarely needed, if at all. These numbers suggest that from July 2012 through December 2017, high-risk initial opioid prescriptions (with a supply duration of >3 days or a
dose of ≥50 MME per day) were issued at a mean
monthly rate of 0.73%, or 115,378 prescriptions
per 15,897,673 enrollees who had not used
opioids.
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Monthly Trends According to Provider
and Patient Subgroups

The overall decline in the monthly incidence of
initial opioid prescriptions among enrollees who
had not used opioids occurred across all prescriber specialties and medical indications, with
Figure 4 (facing page). Duration and Dose of Initial
Opioid Prescriptions and Percentage of Long-Duration
or High-Dose Initial Opioid Prescriptions (July 2012–
December 2017).
The sample comprised 10,874,869 patients who had
not used opioids but received an initial opioid prescription during the study period. The dashed and solid
vertical lines represent when the CDC issued opioidprescribing guidelines in draft form and final version,
respectively.
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seasonal increases in December among those
who were prescribed opioids by specialists and
those who were prescribed opioids for surgeryrelated pain. Throughout the study period, patients were more likely to receive an initial opioid
prescription if they resided in the South than in
other census regions and if they were female.
Although incidence increased with age at the
beginning of the study period, incidence rates
have since converged. (Further details on trends
in the monthly incidence of initial opioid prescriptions are provided in Figs. S1 and S2 in the
Supplementary Appendix.)
Among the patients who initiated opioid therapy, there was a slight decline in the mean duration of the initial prescription in all provider and
patient subgroups. Similarly, in all groups, the
mean daily potency gradually declined, with seasonal increases in December among younger
patients 15 to 24 years of age. None of the subgroups showed much change in the percentage
of long-duration or high-dose initial prescriptions,
even after the release of the CDC guidelines.
Throughout the study period, primary care physicians were most likely of all provider types to
issue long-duration prescriptions when they initiated opioid therapy — approximately 80% of
their initial prescriptions exceeded a 3-day supply, and approximately 40% were for more than
a 7-day supply. Dentists were the least likely to
issue long-duration opioid prescriptions. Initial
prescriptions for more than a 7-day supply were
most common for the indication of chronic noncancer pain. The percentage of long-duration
prescriptions was highest among patients who
resided in the South, increased with age, and
was similar among male and female patients.
High-dose initial prescriptions were most likely
to be issued by specialists and were most common for indications of surgery-related pain and
chronic cancer pain and among patients who
resided in the West; the percentage of high-dose
initial prescriptions did not differ according to
sex or age. (Further details on trends in the duration and strength of initial opioid prescriptions
are provided in Figs. S3 through S5 in the Supplementary Appendix.)

vides a snapshot of trends in the rate at which
opioid therapy was initiated among commercially insured patients during a period of heightened attention to the dangers of opioids and the
prominent release of prescribing guidelines by
the CDC. We found that opioid therapy was initiated in fewer patients who had not used opioids
in December 2017 than in July 2012, amounting
to a 54% decline in the incidence of initial opioid
prescriptions. These findings are consistent with
recent statistics showing a gradual decrease in
the total number of opioid prescriptions in the
United States.22
As the incidence of initial opioid prescriptions
fell, the numbers of both high-risk and low-risk
opioid prescriptions declined proportionately.
Analyses at the provider level revealed that the
decline in incidence was accompanied by a 29%
reduction in the number of providers who initiated opioid therapy in any patient who had not
used opioids. This finding suggests that large
numbers of providers have responded to the
opioid crisis by ceasing to prescribe opioids to
patients who had not used opioids, rather than
prescribing opioids when indicated but at safer
doses and durations. At the same time, an important subgroup of providers continued to issue
long-duration or high-dose initial opioid prescriptions even after the CDC guidelines were
issued in March 2016.
On average, high-risk initial opioid prescriptions (with a supply duration of >3 days or a dose
of ≥50 MME per day) were issued at a monthly
rate of 115,378 prescriptions per 15,897,673 patients who had not used opioids. Moreover, the
dose in 7745 of these prescriptions exceeded
90 MME per day, which is particularly problematic because these patients had not used opioids
and were therefore at risk for respiratory depression from high-potency opioids. It is difficult to
ascertain the severity of pain from claims data
alone, and prescriptions that deviate from the
CDC guidelines are not necessarily medically
inappropriate, although, as the CDC notes, they
are associated with a higher risk of adverse outcomes.
We observed seasonal peaks in the incidence
and dose of initial opioid prescriptions each December. Although untested, the seasonal peaks
Discussion
could be due to lower out-of-pocket costs for
Initial opioid prescriptions are important drivers health care at the end of each deductible year,
of the current opioid epidemic.7-13 Our study pro- seasonal changes in case mix (e.g., more acci1050
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dents such as motor vehicle crashes and falls
related to the weather and mental health or
substance use episodes), or limited provider
availability during the holidays.
Our study has several limitations. First, receipt
of an opioid prescription may not reflect actual
opioid consumption. Some persons may consume less than prescribed, whereas others may
access extra pills from family, friends, or illicit
drug markets. Nevertheless, understanding trends
in the prescription of opioids to persons who
have not used opioids is an important step in
understanding the contribution of provider behavior to the opioid problem. Second, our data
included outliers with respect to the duration
and dose of opioid prescriptions. Following the
method used by Brat and colleagues,12 we reestimated the percentage of prescriptions according to duration and dose using a truncated
sample that excluded patients who received an
opioid prescription with a supply duration of more
than 91 days or a dose higher than 350 MME
per day. Similar conclusions were obtained after
the outliers were excluded. Third, because there
is no definitive list of National Drug Codes for
opioids, it was not possible to verify that our list
was complete; however, we consulted multiple
sources to be as comprehensive as possible.
Finally, although we attempted to infer the indication for the opioid prescription from the diagnoses rendered in a contemporaneous medical
encounter, we could not determine the reasons
for the opioid prescription with certainty and
hence could not categorize as medically inapReferences
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