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Abstract

Objective. To determine whether the adoption of laws that limit opioid prescribing or dispensing is associated with
changes in the volume of opioids distributed in states. Methods. State-level data on total prescription opioid distribu-
tion for 2015-2017 were obtained from the US Drug Enforcement Administration. We included in our analysis states
that enacted an opioid prescribing law in either 2016 or 2017. We used as control states those that did not have an
opioid prescribing law during the study period. To avoid confounding, we excluded from our analysis states that
enacted or modified mandates to use prescription drug monitoring programs (PDMPs) during the study period. To
estimate the effect of opioid prescription laws on opioid distribution, we ran ordinary least squares models with indi-
cators for whether an opioid prescription law was in effect in a state-quarter. We included state and quarter fixed
effects to control for time trends and time-invariant differences between states. Results. With the exception of metha-
done and buprenorphine, the amount of opioids distributed in states fell during the study period. The adoption of
opioid prescribing laws was not associated with additional decreases in opioids distributed. Conclusions. We did not
detect an association between adoption of opioid prescribing laws and opioids distributed. States may instead wish
to pursue evidence-based efforts to reduce opioid-related harm, with a particular focus on treatment access and
harm reduction interventions.
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Introduction

The epidemic of opioid-related harm is a continuing pub-
lic health crisis. More than 70,000 drug overdose deaths

Although the volume of POs distributed through legal
channels has been falling since 2012, it remains well above

occurred in the United States in 2017, of which nearly
48,000 involved an opioid [1]. Possibly because prescrip-
tion opioids (POs) can be regulated more directly than
the illicit opioid market, as well as widespread belief that
overprescribing of opioids has been a key driver of the
epidemic, states have undertaken a number of legal and
policy efforts to attempt to reduce the level of POs pre-
scribed and dispensed, including creating and mandating
the use of prescription drug monitoring programs
(PDMPs) [2-4].

historical trends [5]. To attempt to further reduce poten-
tially inappropriate PO access and related harms and, in
some cases, in response to guidelines issued by the Centers
for Disease Control and Prevention (CDC) that state that
“three days or less” of opioid therapy for acute pain will
“often be sufficient” and that “more than seven days will
rarely be needed” [6], a majority of states have passed
laws that limit the amount of opioids that may be pre-
scribed or dispensed to patients with acute pain [7].
Although there is some variation in the specifics of these

©2019 American Academy of Pain Medicine. All rights reserved. For permissions, please e-mail: journals.permissions@oup.com 532


https://academic.oup.com/

Opioid Prescribing Laws

533

laws, the majority limit initial opioid prescriptions to
seven days or less. A minority of states also impose limits
on the maximum dosage of opioids that can be prescribed.

The CDC recommendations and these state laws are
premised largely on the fact that several characteristics of
initial opioid prescriptions, including the length of the
prescription and the morphine milligram equivalent
(MME) prescribed, are associated with long-term opioid
use in some patients [8-10]. It is therefore believed that
reducing one or both of these variables may reduce the
unintended continuation of prescription opioid use, po-
tentially decreasing PO-related harm.

Concerns have been raised, however, that limitations
on opioid prescribing may have negative unintended con-
sequences [11,12]. The Food and Drug Administration
has recently cautioned providers from rapidly tapering or
discontinuing opioid therapy, a practice that may be as-
sociated with misperceptions of the CDC guidelines re-
garding opioid prescribing, as well as efforts to comply
with state opioid prescribing laws [13]. There is evidence
that some pain patients on chronic opioids have sought
out opioids on the illicit market when they became un-
able to access them via their medical providers, though
it is unclear how widespread this phenomenon is [14,15].
Finally, although research suggests that nonopioid ther-
apy can be as effective as opioid therapy for many
types of pain, inflexible restrictions on opioid
prescribing may leave some patients’ pain inadequately
treated [16-18].

All of these concerns are dependent on opioid pre-
scribing and dispensing laws significantly affecting the
distribution of prescription opioids. To date, there have
been no analyses of whether these laws, most of which
have been passed since 2016, have such an effect. Our re-
search found that, contrary to the hopes of legislators
and the fears of some advocates, these laws were not as-
sociated with significant changes in the volume of POs
distributed in states with such laws compared with con-
trol states, suggesting that they may have a limited im-
pact on opioid-related harm in either direction.

Methods

Data on PO distribution were obtained from the US
Drug Enforcement Administration’s (DEA’s) Automation
of Reports and Consolidated Orders System (ARCOS),
an automated, comprehensive controlled substance
reporting system. Entities that legally manufacture and
distribute controlled substances are required by federal
law to report transactions involving those substances to
the DEA, which compiles them into a publicly available
data set.

Our analysis uses quarterly 2015-2017 ARCOS data for
eight opioids primarily used for pain (oxycodone, hydroco-
done, morphine, codeine, hydromorphone, oxymorphone,
meperidine, and fentanyl), as well as buprenorphine and
methadone, which are used for both pain management and

opioid use disorder treatment [19]. ARCOS data are
reported in grams per 100,000 persons in each state-
quarter. We converted grams of each type of opioid into
morphine gram equivalents (MGE) per 100,000 persons to
account for the relative potency of each opioid [20].

Data on states that enacted PO prescribing or dispens-
ing laws by December 2017 (N = 26) were obtained from
Davis et al. [7] For this analysis, we examined states that
enacted such a law in either 2016 or 2017. To avoid con-
founding, we excluded states that enacted or modified a
mandate that prescribers access the state PDMP during
the study period (January 1, 2016, through December
31, 2017), as recent research has suggested that such
mandates may be independently associated with
decreases in opioid prescribing [21,22].

Two states adopted PO laws in the third quarter of
2016 (HI and NY), four states in the second quarter of
2017 (DE, MD, NJ, NV), and five states in the third
quarter of 2017 (IN, KY, MN, OH, VT). All of these
states impose limits on initial prescriptions of seven days
or less, except for NV (14 days), HI (30 days), and MD,
which does not have a day limit but which, like New
Jersey, limits prescriptions to the “lowest effective dose”
of an opioid. Additionally, Ohio limits MME to 30 per
day, whereas Nevada imposes a 90-MME limit. Limits in
Vermont vary from 24 MME for moderate pain to 50
MME for extreme pain. None of the other states in the
sample impose MME limits.

We used as control states those that did not have an
opioid prescribing law and did not enact or modify a
mandatory PDMP access law in 2016 or 2017 (CO, DC,
FL, IA, ID, KS, MI, MS, MT, ND, NE, OK, OR, SD,
WA, WY). Of these states, ND and OK had PDMP man-
dates applicable to all prescribers during the entirety of
the study period, whereas CO mandated that the PDMP
be utilized on intake into methadone treatment programs
and in some worker compensation cases, MS mandated
PDMP usage by pain clinics and opioid treatment pro-
grams, and WA mandated PDMP usage in the worker
compensation context.

We grouped these states by the quarter in which the law
was effective and plotted the MGE per 100,000 persons for
each drug. We also plotted the total combined MGE per
100,000 persons for all drugs excluding buprenorphine and
methadone by state. We ran ordinary least squares (OLS)
models with an indicator for whether an opioid prescription
law was in effect in a state-quarter as well as state and quar-
ter fixed effects. These models estimate the effect of opioid
prescription laws on the MGE per 100,000 persons, con-
trolling for time-invariant differences between states
and time trends. The general form of our models was
OPIOID,, = STATE, + QUARTER, + LAW,, + &, where
STATE; referred to state-specific indicators, QUARTER,
referred to quarter-specific indicators, and LAW referred
to state-quarter indicators of whether a PO law was in ef-
fect in each state-quarter. Standard errors were clustered at
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Figure 1. Total pain opioids distributed in states that passed prescription opioid laws. Vertical lines indicate the quarter when the

law became effective for each state.

the state level to account for correlation of outcomes within
states over time.

Results

Consistent with a trend that has existed since approxi-
mately 2012, volume for all opioids other than

buprenorphine fell throughout the study period, whereas
methadone levels remained roughly constant. The overall
average MGE for pain opioids fell by 23% in control states
from the first quarter of 2015 to the last quarter of 2017,
whereas buprenorphine volume increased by 44%. The
overall average MGE for pain opioids similarly fell across
the study period by 25% in states with PO laws effective in
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Figure 2. Opioids distributed by type of drug and timing of opio

2016Q3, by 22% in states with PO laws effective in
2017Q2, and by 23% in states with PO laws effective in
2017Q3.

When examining unadjusted trends in drugs distributed
in states that enacted PO limits, we did not find clear
changes in trends around the time of law enactment
(Figure 1). We similarly did not find clear changes in trends
when plotting total MGE per 100,000 for pain opioids in
each state that passed an opioid limitation law (Figure 2).

id prescription laws.

In our OLS models, we did not find consistent effects of PO
laws on the volume of drugs distributed. We found a statis-
tically significant negative effect on codeine, but positive
effects on meperidine and hydrocodone. No significant
changes were found for the other opioid medications exam-
ined (Table 1).

In sum, we do not find compelling evidence of a signif-
icant overall association between laws limiting the pre-
scribing or dispensing of POs and PO distribution



536

Davis et al.

Table 1. Effect of opioid prescription laws on morphine gram
equivalents per 100,000 persons

Coefficient Confidence Interval

Buprenorphine 92.58 -156.8 to 342.0
Codeine -5.874* -11.47 t0 -0.281
Fentanyl 17.79 -108.3 to 143.9
Hydrocodone 137.8% 7.349 t0 268.2
Hydromorphone -3.993 —46.63 to 38.64
Meperidine 1.253* 0.218 t0 2.287
Methadone 851.5 -15.04t0 1718.0
Morphine 42.59 -53.71t0 138.9
Oxycodone -299.1 -605.1to 6.941
Oxymorphone 11.57 -82.81t0 106.0
Total -84.88 -571.8 to 402.1

*P < 0.05; **P < 0.01; ***P < 0.001.

volume. Consistent with prior research, we observed that
the volume of opioids distributed was generally falling
among all states during the study period, and we detected
no overall effect on opioid prescribing laws modifying
this trend.

Discussion

Limitations on opioid prescribing or dispensing may be
attractive to legislators and health officials who are
attempting to reduce PO-related harm in their states. At
the same time, reasonable concerns have been raised that
the relatively strict and inflexible limitations on prescrip-
tion opioid access imposed by these laws may have unin-
tended negative consequences, including an increase in
untreated or undertreated pain and substitution with il-
licit opioid use [11,12]. This preliminary analysis sug-
gests that laws limiting the prescribing or dispensing of
opioids for acute pain were not significantly associated
with changes in PO distribution.

The amount of opioids distributed in the study states
was decreasing when these laws were passed, and this
secular decline persisted throughout the study period,
suggesting that the laws did not have additional effects
beyond already-existing legal provisions and already-
changing prescriber practices. This study was unable to
determine why that might be the case. It is possible that
providers were unaware of the laws, that most prescrip-
tions were already within the limitations, or that the lack
of clear enforcement mechanisms in most laws was insuf-
ficient to modify prescriber behavior. These laws gener-
ally target new opioid prescriptions, which may represent
a falling share of opioid distribution as provider prescrib-
ing practices change. These are all promising avenues for
further research.

As these laws appear to have no significant impact on
state-level prescription opioid distribution, it seems un-
likely that they have a large effect on opioid-related harm
in the short term, although in the long term they may
contribute to changes in provider perception of opioid

risks that inform their practice. This finding is in keeping
with recent research that has found mixed effects for
PDMPs on fatal and nonfatal opioid overdose, as well as
a recent simulation that suggests that interventions tar-
geting PO misuse are likely to have only a modest effect
on opioid-related deaths [23,24].

This state-level analysis was unable to detect changes
at the level of individual patients or medical professio-
nals. Although the sample size in this study was limited,
the estimated effects from our model were centered
around zero, suggesting that the null findings result from
a lack of effect rather than imprecise model estimates.
Our follow-up period was similarly limited; however, we
expected changes in opioid prescribing in response to
laws to occur in the same quarter they became effective.
As more recent data become available, we will be able to
explore longer-term effects.

We were unable to examine whether the laws affected
initial opioid prescribing, as several of them are intended
to do. It is possible that these laws are associated with
changes in specific subgroups, as has been reported with
laws regulating pain clinics [25]. We also did not exam-
ine the effects of policies other than laws that may impact
opioid prescribing such as changes in insurer policies,
guidelines that do not have the force of law, or limits that
apply only to chronic opioid prescribing [26,27]. If these
policies have an effect on prescribing behavior and are
present in control states, the effect of the laws studied
may be obscured. Further research is indicated to deter-
mine whether changes are observed with specific types of
opioid prescribing laws or individuals with certain char-
acteristics, such as those with high-PO utilization, as well
as whether changes in guidelines, policies, and insurer
practices impact opioid prescribing and dispensing.

Conclusions

Limitations on opioid prescribing and dispensing have
been advanced as promising measures to reduce drug-
related harm, while their potential negative consequences
have been viewed with concern by some. This study sug-
gests that these laws have limited effects on statewide PO
distribution, suggesting that both the hopes and fears as-
sociated with them may be overstated. Further research is
indicated to determine if these laws have effects on par-
ticular prescriber or patient populations, as well as to de-
termine how, if at all, they may be made more effective
in reducing prescription opioid-related harm while not
adversely impacting medically indicated use.
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