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It is without controversy that the current opioid cri-
sis in the United States was initiated by the high-
volume prescription opioid prescribing habits of 

clinicians fueled by aggressive marketing by manu-
facturers and lax controls over distribution.1 High vol-
ume opioid prescribing got its start in 2001 when the 
U.S. Drug Enforcement Agency joined other health 
care organizations in calling for more aggressive treat-
ment of pain, and sharply increased its manufacturing 
quotas for a range opioid products.2 As a result, nearly 
400,000 Americans have died since 1999, opioid 
overdose deaths have increased more than five-fold 
since 1999, and more than 47,000 Americans died 
in 2017 alone.3 Rates of prescription opioid overdose 
deaths increased steadily to 4.9 per 100,000 in 2011, 
then declined for two years to 4.4 per 100,000 in 2013 
before beginning to increase again 2014.4 Although 
the majority of opioid-related overdose deaths since 
2014 have been attributed to non-prescription opioids 
such as heroin and illicit fentanyl, prescription opioids 
were still involved in 40% of opioid-related overdose 
deaths in 2017.5 

In addition to the staggering opioid-related death 
rates, high volume prescribing has also contributed 
to a stark increase in prescription opioid misuse (e.g., 
taking more than prescribed or taking in a manner 
other than prescribed, such as to help one relax) and 
dependence.6 The National Survey on Drug Use and 
Health found that 9.9 million Americans reported 
misusing opioid analgesics in 2018, and an additional 
1.7 million Americans met diagnostic criteria for a 
prescription opioid use disorder in 2018.7 Rates of 
misuse of opioid analgesics peaked in 2009 at 2.1% 
of the U.S. population, then declined to 1.2% in both 
2016 and 2017, and 1% in 2018.8 

The Availability of Prescription Opioids 
Despite a decline in prescribing since 2011, in 2017 
U.S. retail pharmacies still dispensed 191 million opi-
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oid prescriptions to 57 million U.S. residents,9 and the 
quantity in morphine milligram equivalents in 2017 
(166.9 billion MMEs) still remained 35% greater than 
in 2002 (123.7 billion MMEs).10 A study of 14 mil-
lion commercially insured patients found that 80% of 
opioid-naïve patients filled prescriptions for an opioid 
analgesic after undergoing a low-risk surgical proce-
dure such as carpal tunnel release, hernia repair, and 
knee arthroscopy.11 Of prescriptions filled, 86% were 
for hydrocodone- or oxycodone-combination prod-
ucts, which remain among the nation’s most com-
monly misused medications. 

Evidence that high volume prescribing continues 
comes from the results of patient surveys about behav-
iors after dispensed opioid prescriptions. For example, 
surveys have revealed that 67% to 92% of patients 
reported unused tablets after surgeries, and that up 
to 71% of opioid tablets dispensed remain unused.12 
Findings such as these have led researchers to con-
clude that prescribing exceeds use from 1.9- to 6.8-fold 
for all procedures for which opioids are prescribed.13 
More alarming is the finding that only a small minor-
ity of patients (between 4% and 30%) reported plans 
to properly dispose of unused opioid tablets, and a 
large majority of patients (73% to 77%) reported stor-
ing opioids in an unlocked location.14 This reservoir of 
unused opioid tablets has important social implica-
tions because these medications are then available for 
diversion (use by someone not prescribed) or misuse. 
For example, an estimated 53% of Americans who mis-
used prescription opioids in 2017 reported that they 
obtained them from a friend or relative, often for free.15 

Furthermore, an examination of nationwide insur-
ance claims data found that 6% of privately insured 
patients continued to use opioids at least 90 days 
after undergoing a surgical procedure; a timeframe 
far beyond that required for typical healing.16 Also, 
of patients prescribed opioid analgesics for low-risk 
procedures, 6% progressed to long-term opioid use.17 
These facts provide support for the conclusion that 
chronic opioid use represents a common and under-
recognized complication for the estimated 50 million 
Americans who undergo outpatient surgical proce-
dures each year.18

Opioid Availability and the Movement from 
Use to Misuse to Chronic Use — Prescribing 
Practices
Not only does the wide availability of prescription opi-
oids contribute to the likelihood of misuse and chronic 
use, but more specific prescribing practices of clini-
cians does as well. These practices include high-dose 
prescribing, lengthy prescription periods, and pre-
scribing long-acting opioid formulations over imme-

diate-release formulations.19 For example, a study of 
prescribing data collected from 1.3 million patients 
from 2006 to 2015 found that the probability of long-
term opioid use increased sharply in the first days 
of therapy.20 Patients prescribed an initial opioid for 
seven days had a 16% risk of continued use at one year, 
and an 8% risk of continued use at three years.21 Long-
acting extended-release opioid formulations were 
also associated with the greatest probability of con-
tinued use after one year (27.3%), and at three years 
(20.5%).22 Higher opioid dosages are also associated 
with an increased risk of overdose with prescribed 
dosages at or above 50 morphine milligram equiva-
lents (MMEs) per day carrying twice the risk of over-
dose compared with prescribed dosages of 20 MME 
per day or less.23 Not reviewed here, but significantly 
increasing the risk of prescription opioid-overdose 
mortality, is other high-risk prescriber behavior such 
as co-prescribing opioids with benzodiazepines or 
other sedative-hypnotics24 which remains a significant 
concern despite the FDA’s black-box warning in 2016. 

Recognition of the Association between 
Opioid Prescriptions and Opioid-related 
Overdose Deaths
The connection between prescription opioid prescrib-
ing, misuse and overdose deaths was recognized by 
the CDC in 2011 when the agency reported that opioid 
analgesic sales, rates of nonfatal opioid prescription 
opioid overdose treatment admissions, and rates of 
overdose deaths all increased in parallel from 1999 to 
2008.25 Rates of death from prescription opioid over-
doses increased four-fold from 2000 to 2014 (from 1.5 
to 5.9 deaths per 100,000 persons).26 Prescription opi-
oid misuse also is a major risk factor for later heroin 
use.27 Of the estimated 886,000 Americans who used 
heroin and illicit opioids in 2017, nearly two-thirds 
(562,000) also misused prescription opioids.28 To 
make matters worse, increased opioid analgesic pre-
scribing also contributed to increased heroin use, and 
a related five-fold increase in heroin overdose deaths 
from 2000 to 2014.29 From 2012 to 2017, however, 
the number of heroin-involved deaths increased from 
5,925 to 15,482, or a 161% increase in just five years. 
The official tally of overdose deaths involving illicit 
synthetic opioids such as fentanyl have increased an 
astonishing 10-fold in the same period, from 2,628 in 
2012 to 28,466 in 2017.30

Limitations and Restrictions: A Response 
to Opioid Over-Prescribing Federal and 
Industry Response. 
The period between 2010 and 2012 marked the begin-
ning of a change in awareness of the influence of pre-
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scription opioid over-prescribing on opioid-related 
overdoses in the United States. The recognition of opi-
oid over-prescribing led to a variety of overdue inter-
ventions aimed at limiting prescribing, that appear 
to have contributed to a decline in opioid prescribing 
from its peak in 2011.31 One such intervention came 
from the federal government and insurance industry. 
From the period beginning in 2006 through 2015, 
Medicare Part D formularies and private insurers used 
prescription quantity limits and prior authorization 
to restrict increasingly the coverage of prescription 
opioids.32 Beginning in 2010, several pharmaceutical 
manufacturers also launched abuse-deterrent formu-
lations (ADF) of their extended-release opioid anal-
gesics intended to make the tablets more difficult to 
crush or dissolve for purposes of misuse. ADF formu-

lations led to a multi-year decline in sales of extended-
release opioids.33

Additional federal agencies also took steps to 
restrict opioid prescribing. The U.S. Drug Enforce-
ment Agency (DEA) rescheduled hydrocodone from a 
Schedule III drug to the more restrictive Schedule II 
controlled substance in 2014 and limited prescriptions 
to a 30-day supply with no refills.34 The rescheduling 
of hydrocodone resulted in a 22% decline in sales of 
hydrocodone-acetaminophen combination products 
in the following year.35 The DEA also reduced quotas 
for manufacturers of opioid products in 2017.36 Also in 
2017, the U.S. Food and Drug Administration (FDA) 
requested that Endo Pharmaceuticals remove Opana 
ER (extended-release oxymorphone) from the mar-

Figure 1
Opioid prescribing leads to misuse and overdose deaths

U.S. retail pharmacies dispensed 191 million opioid prescriptions to 57 million U.S. residents in 2017. A nationwide survey found that an 
estimated 13.4 million U.S. residents with probable neuropathic nerve pain used prescription opioids, leaving an estimated 43.6 million 
prescribed opioids for low-risk and acute pain scenarios. An estimated 6% of patients prescribed opioids progress to a long-term opioid 
prescribing pattern. An estimated 11.1 million Americans misused prescription opioids in 2017, and prescription opioid-involved overdoses 
killed 17,029 people in the U.S. that year. An estimated 886,000 Americans used heroin and other illicit opioids in 2017. Opioid overdoses 
killed 47,600 Americans in 2017.
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ket37 after abuse of the reformulated drug was linked 
to local outbreaks of HIV and hepatitis C.38

State and Local Responses
State governments have led some of the most ambi-
tious efforts to restrict opioid prescribing (Figure 3). 
The new restrictions on opioid prescriptions imple-
mented at the state level have focused on the duration 
and the dosage of the opioids prescribed. Florida law-
makers responded to a steep increase in prescription 
opioid overdose deaths from 2003-2009 by enacting 
a variety of laws, collectively known as “pill-mill laws,” 
in 2010 and 2011 that placed strict restrictions on pain 

management clinics with the goal of preventing clinics 
from dispensing opioids without medical indication.39 

Those laws, and the enforcement efforts that followed, 
are credited with a 27% decline in prescription opioid 
overdose death rates in Florida from 2010 to 2012.40 By 
2017, at least 11 states had enacted similar legislation. 

In 2016, Massachusetts passed the nation’s first law 
limiting first-time prescriptions to a seven-day supply 
limit.41 Other states have followed suit, and as of early 
2019, at least 31 states had similar laws, regulations or 
policies in place. The time supply limits on first-time 
prescriptions of these similar laws, regulations or poli-
cies in other states range from three to 14 days with 

Figure 2
Opioid prescriptions and misuse peak in 2009-2011

Quantities of opioid analgesics, measured in morphine milligram equivalents (MMEs), sold by manufacturers to U.S. retail pharmacies 
peaked in 2011 at 245.7 billion MMEs, declining to 166.9 billion MMEs by 2017. Rates of misuse of opioid analgesics peaked in 2009 
at 2.1% of the U.S. population, then declined significantly to 1.2% in both 2016 and 2017. Rates of prescription opioid overdose deaths 
increased steadily to 4.9 per 100,000 in 2011, then declined for two years to 4.4 per 100,000 in 2013 before resuming increases in 2014.
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a seven-day restriction being the most common.42 At 
least five states have also placed specific restrictions 
on daily dosages, and specific restrictions on prescrib-
ing for minors.43

Although these prescribing limits were also enacted 
with other regulatory efforts directed at opioid pre-
scribing, such as prescription monitoring programs 
(PMPs), and first-responder naloxone training,44 
restricting opioid prescribing appears to be an impor-
tant facet of a multi-pronged policy approach to reduc-
ing prescription opioid-related misuse, dependence 
and overdose death. A decline in opioid prescribing 
since 2011 has coincided with a steep decline in opioid 

analgesic misuse, and a two-year (2012-2013) decline 
in the rate of prescription opioid overdose deaths. 
Quantities of opioid analgesics sold by manufacturers 
to U.S. retail pharmacies peaked in 2011 at 245.7 bil-
lion morphine milligram equivalents (MMEs), declin-
ing to 166.9 billion MMEs by 2017.45

One challenge to restricting opioid prescribing, 
especially related to the Centers for Disease Con-
trol recommendations and one of the unintended 
effects of these guidelines is that they did not account 
for patients who were stable on higher than recom-
mended doses nor did they account for safe taper-
ing of patients on high doses of opioids.46 In a study 

Figure 3
Recent state laws and regulations limiting opioid prescribing

At least 31 states had laws or regulations limiting opioid prescribing in effect as of January 2019. Massachusetts was the first state to enact 
such as law in March 2016. Most states have limited new prescriptions to a supply of 3-to-14 days, with 7 days most common. Map devel-
oped by the National Conference of State Legislatures.
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of patients tapering off of opioid therapy for chronic 
pain, 56.5% of patients continued to use prescription 
opioids to avoid opioid withdrawal syndrome.47 There 
are now several guidelines available to prescribers 
on methods of managing opioid withdrawal in their 
patients, and their use is strongly indicated because 
of the severe medical complications that can accom-
pany opioid withdrawal including severe dehydration 
from vomiting and diarrhea, as well as dropout due to 
withdrawal symptoms and overdose soon after drop-
out from treatment.48

Discussion
The recognition that high volume opioid prescribing 
fueled the country’s opioid epidemic and the resulting 
restrictions placed on such prescribing as well as other 
regulatory efforts appear to be having their desired 
effect as opioid prescribing and prescription opioid 
misuse have declined in tandem in recent years. The 
quantity of morphine milligram equivalents (MMEs) 
sold by U.S. pharmacies peaked in 2011 at 245.7 bil-
lion MMEs, then declined steadily to 166.9 MMEs in 
201749 (Figure 2). Rates of prescription opioid misuse 
also have declined steadily since 2012. After hover-
ing between 1.8% and 2.1% of the U.S. population 
from 2002 to 2012, misuse declined to 1.2% in both 
2016 and 2017.50 Perhaps most encouraging of all, the 
decline in opioid prescribing is also appearing to slow 
decades of increasing opioid overdose deaths. Rates 
of prescription opioid-involved overdose deaths have 
climbed consistently each year, from 2.3 per 100,000 
in 2002, to 4.9 per 100,000 in 2011. Beginning in 
2012, the prescription opioid overdose death rate 
declined for two years, dropping to 4.4 per 100,000 in 
2013 before resuming a gradual increase the follow-
ing year.51 Some have argued that most of the decline 
in opioid prescribing and decline in prescription opi-
oid mortality has resulted from the implementation of 
prescription monitoring programs (PMPs) across the 
country. A recent meta-analysis did not find, however, 
evidence to support an association between PMPs 
and decreased opioid prescribing.52 In fact, a recent 
examination of the effects of a law mandating that 
providers review PMP data before prescribing opioids 
in the emergency department found no differences in 
pre-PMP legislation to post-PMP legislation on the 
prescribing of opioids.53 The percentages of patients 
prescribed opioids and the morphine milligram equiv-
alent doses were exactly the same. Automated PMPs 
(where the PMP “pushes” clinically relevant data to 
providers during a patient encounter) have also shown 
no effect on opioid prescribing in emergency depart-
ments.54 What has been shown to be effective at reduc-
ing the percentage of emergency department patients 

who receive opioids and reduced morphine milli-
gram equivalent doses when prescribed is prescribing 
guidelines.55 There is also evidence that distribution of 
naloxone (drug used for reversing an opioid overdoes) 
has been rapidly expanded and has shown some effi-
cacy in reducing opioid-related overdoses, but broader 
distribution and education about prescription opioid 
overdose signs and symptoms continues to be needed. 
Prescription opioid overdose reversals were the lowest 
and in those that were reversed by naloxone, the doses 
were not administered by laypersons.56 Although it is 
important to utilize additional ways to reduce opioid 
misuse and overdose deaths, findings such as these 
highlight the fact that the pressure must remain on 
prescribing limitations in order to have the most direct 
effect on reducing opioid prescribing and prescription 
opioid overdose death. 

There have also been arguments that the distri-
bution of take-home naloxone with an opioid pre-
scription obviates the need to further restrict opioid 
prescribing. Take-home naloxone is an increasingly 
accepted and effective public health strategy to reduce 
opioid-related overdose death,57 however, a closer 
examination of the effectiveness of take-home nalox-
one illuminates the need for much more work in this 
area. In one examination of the effectiveness nalox-
one revealed that heroin and prescription overdoses 
occurred equally in the presence of others, received 
equal paramedic dispatch and CPR delivery, but that 
heroin overdoses received naloxone rescue at twice the 
rate as prescription opioid overdoses (20.8% heroin 
vs. 10% prescription opioid).58 

The opioid crisis in the United States has become 
more complex in recent years with a dramatic increase 
in the number of overdose deaths involving illicit opi-
oids. This surge in illicit opioid deaths has also led 
some to argue that prescription opioids are no longer 
central to the opioid crisis and that further efforts to 
restrict prescribing would have limited benefit and 
drive many medical systems to severely limit or pro-
hibit opioid prescribing.59 Prescription opioid over-
dose deaths continue to account for greater than 36% 
drug overdose deaths nationally, both because they 
remain widely prescribed by historical measures, and 
because large quantities of opioid pills find their way 
into the illicit market where they become available for 
misuse. An analysis of National Survey on Drug Use 
and Health data found that among persons aged 12 
to 49, the heroin incidence rate was 19 times higher 
among those who reported nonmedical use of pre-
scription opioids than among those who did not.60 
The risk for transition from legitimate use to misuse is 
even more acute for adolescents. For example, legiti-
mate use of opioids by adolescents is independently 
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associated with a 33% increase in the likelihood of 
future opioid misuse in drug naïve adolescents.61 
Misuse of opioid analgesics also offers a predictable 
pathway to heroin use, particularly for adolescents. A 
recent study of young adult opioid users found that 
the initiation of nonmedical prescription opioid use 
in mid-adolescence provided an entryway to heroin 
use and injection heroin use for many young users.62 
Moreover, given the high rates of morbidity and mor-
tality associated with prescription opioids, we strongly 
emphasize that clinical guidelines consistently note 
the weak and limited evidence for the use of opioids 
for the management of chronic pain.63 

In addition to continued restrictions on opioid pre-
scribing, we also recommend the implementation of 
opioid stewardship programs which are an additional 

important effort at the level of health systems. Opioid 
stewardship programs are modeled after antibiotic 
stewardship programs, which have been shown to be 
very effective at reducing inappropriate antibiotic pre-
scribing and the associated poor patient outcomes.64 
Successful antibiotic stewardships programs have 
seven elements that translate nicely to opioid steward-
ship programs. These elements include Leadership 
Commitment and the commitment of appropriate 
resources; Accountability of a single leader respon-
sible for opioid-related outcomes; Drug Expertise in 
a single physician responsible for working to improve 
opioid use; Action in conducting systematic evaluation 
of ongoing treatment; Tracking of opioid prescribing 
and outcomes; Reporting on opioid use that is rou-
tine to physicians and nurses; and Education of clini-

Total number of opioid 
prescriptionsa Laws, other factors limiting opioid prescribing

2017 191,218,272 As of Jan. 1, seven states had passed laws limiting opioid prescribing supply or dosages,  
11 states had pill-mill laws, and 20 states had mandatory prescription drug monitoring pro-
gram (PDMP) query laws.69 Opana ER (extended-release oxymorphone) withdrawn from 
the market at the request of the FDA.

2016 214,881,622 The CDC published guidelines for opioid prescribing recommending low dosages and 
short-term supply. Oxycodone sales declined to 14 billion morphine milligram equivalent 
(MMEs), down from the 2010 peak of 33 billion MMEs.70 First state laws passed limiting 
opioid prescribing by supply, dosage or both.

2015 226,819,924 Hydrocodone/acetaminophen immediate-release product sales declined 26% from June 
2013 to June 2015.71

2014 240,993,021 The U.S. Drug Enforcement Agency rescheduled hydrocodone from schedule III to more 
restrictive schedule II, limiting prescriptions to a 30-day supply with no refills.72

2013 247,090,443 Year-to-year sales of Opana ER declined 24% following the launch of an abuse-deterrent 
formulation in 2012. (Endo 10-K reports)

2012 255,207,954
(Peak year)

Opioid prescribing peaks. Medicare Part D formularies73 and private insurers74 increasingly 
used quantity limits, prior authorization, and other measures to restrict coverage for 
opioids. 

2011 252,167,963 Sales of hydrocodone/acetaminophen immediate-release product sales peaked at 53 billion 
MMEs, up from 5 billion MMEs in 1992.75

2010 251,088,904 Peak year of oxycodone distributions. Florida passed the nation’s first “pill mill” law placing 
new restrictions on large oxycodone prescribers.76 Oxycodone extended-release sales 
peaked at 33 billion MMEs. The manufacturer of OxyContin (extended-release oxycodone) 
launched an abuse-deterrent formulation intended to make tablets harder to crush or 
dissolve. Sales extended-release opioids began a multi-year decline in 2010 as other 
manufacturers launched ADF opioids.77

Table 1
Opioid prescribing and influencing factors

a Prescription defined as an initial opioid prescription or refill dispensed by a retail pharmacy.
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cians about appropriate opioid use. The goals of these 
programs are to prevent opioid-naïve patients from 
receiving opioids unnecessarily, to encourage monitor-
ing for patients who are prescribed opioids, and to pro-
vide medication assisted treatment with medications 
such as buprenorphine for patients with opioid-use 
disorders.65 Opioid stewardship programs are likely to 
become more common under new standards from the 
Joint Commission, effective January 2018, that require 
hospitals to ensure safe and judicious use of opioids.

It is without controversy that high volume opioid 
prescribing contributed to this country’s current opi-
oid crisis, both before and after 2011 when opioid pre-
scribing peaked. State and federal actions, including 
Medicare formulary restrictions, constrained physi-
cian prescribing and led to reductions in opioid mis-
use.66 Most strikingly, the rate of prescription opioid 
overdose deaths declined in 2012 and 2013 after more 
than a decade of annual increases.67 We argue that in 
combination with other regulatory policies aimed at 
changing prescriber patterns, that opioid prescribing 
restrictions are an important facet of in multi-pronged 
policy approaches. This study also offers evidence that 
opioid analgesics remain overprescribed, widely mis-
used, and too often serve as a bridge to other illicit opi-
oid use. Continued studies are needed to examine the 
effectiveness of the interventions intended to mitigate 

excessive opioid prescribing, and better inform policy-
makers. State laws limiting opioid prescribing mark a 
major new policy initiative, but their effectiveness has 
yet to be thoroughly evaluated.68 
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