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Policy Points:

o Thisscopmg review reveals a growing literature on the effects of certain state opioid misuse

prevents olicies, but persistent gaps in evidence on other prevalent state policies remain.

o Policymakers interested in reducing the volume and dosage of opioids prescribed and

disfensed can consider adopting robust prescription drug monitoring programs with

I

mai access provisions and drug supply management policies, such as prior

O

aut n policies for high-risk prescription opioids.

h

arch should concentrate on potential unintended consequences of opioid misuse

olicies, differential policy effects across populations, interventions that have not

ut
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received sufficient evaluation (eg, Good Samaritan laws, naloxone access laws), and patient-

related outcomes.

.

Context: In the midst of an opioid crisis in the United States, an influx of state opioid misuse
prevention policies has provided new opportunities to generate evidence of policy effectiveness that
can inform policy decisions. We conducted a scoping review to synthesize the available evidence on
the effectiveness of US state interventions to improve patient and provider outcomes related to opioid

misuse and addiction.

Methods: UJhed six online databases to identify evaluations of state opioid policies. Eligible
studies examine islative and administrative policy interventions that evaluated (a) prescribing and

dispensing, (b) patient behavior, or (c) patient health.

Findings: ne articles met our inclusion criteria, including 41 studies published between

2016 a . These articles evaluated nine types of state policies targeting opioid misuse. While
prescripg g monitoring programs (PDMPs) have received considerable attention in the
literature, far fewer studies addressed other types of state policy. Overall, evidence quality is very low
for the majMolicies due to a small number of evaluations. Of interventions that have been the

subject of @ble research, promising means of reducing the volume and dosages of opioids
an

prescribed pensed include drug supply management policies and robust PDMPs. Due to low

study nums; and quality, evidence is insufficient to draw conclusions regarding interventions

S
<
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targetin avior and health outcomes, including naloxone access laws and Good Samaritan

laws.



Conclusions: Recent research has improved the evidence base on several state interventions targeting

opioid misuse. Specifically, moderate evidence suggests that drug supply management policies and

|

robust P s reduce opioid prescribing. Despite the increase in rigorous evaluations, evidence
remains lirk @ he majority of policies, particularly those targeting patient health-related

outcomes.

Crl

Keywords: state policy, scoping review, drug overdose.

The United States is in the midst of an opioid overdose crisis. In 2017 there were 70,237 drug

J

overdose deaths indfhe United States, 47,600 of which were attributable to opioids."” Prescription

opioid me aused most fatal opioid overdose deaths in the first decade of the 2000s.

n

Although t t opioid overdoses involve heroin and illicit fentanyl, many who experience

opioid harmis % rst exposed to opioids via a prescription."*

a

ave implemented a panoply of preventive measures in recent years to address health

conseq ssociated with opioid misuse and addiction. These state policies target prevention at

M

different levels, from primary prevention of initial exposure to opioids, to secondary prevention to

6

1

avoid high- ioid exposure, to tertiary prevention to treat individuals with opioid use disorder.>

Table 1 sug this array of approaches. While these prevention categories are not mutually

exclusive, we prace each state policy within a prevention group to facilitate organization of policies

based on their chief intent.

th

révious studies aggregated evidence from specific interventions”™® and integrated strategies

in a single review.§° Reviews published in the past two years of prescription drug monitoring

ul

program (PD aluations are inconclusive with regard to PDMP effects on overdose and other

outcomes. jews that synthesize evaluations of multiple interventions published prior to 2016

A

identified some promising state policies to decrease opioid prescribing, including PDMPs, policies
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targeting insurance practices, pain clinic regulations, clinical guidelines, and naloxone access laws.”"
However, they also highlighted that evidence quality was low and that rigorous evaluations were
needed WMVestigate policy effects.”'” Since the publication of these reviews, state policies
have evol @ cantly and original empirical evaluations of state interventions have improved in

study rigorssmggesting that an updated review would provide additional insight into the effects of

state policigng opioid misuse and overdose.

ThUg review aims to synthesize the available evidence on the effectiveness of
prevalent sgatef@pidid policies on improving outcomes related to opioid prescribing and dispensing,

patient be patient health. Given the recent increase in the adoption of state opioid policies
and interes olicymakers to address the opioid crisis, we hypothesized that the evidence base

evaluating gese policies would have grown substantially in recent years, offering a clearer sense of

policy effects on patient and prescriber outcomes. We also hypothesized that policies would

significant effects on the outcomes most closely related to the behavior(s) they
target. ywe expected primary and secondary prevention policies to be most associated
with changesgl comes related to opioid prescribing and dispensing and patient behavior, and
tertiary prevention strategies to have the greatest impacts on patient health. Finally, we expected that
promising smies identified by previous reviews—specifically PDMPs, policies targeting insurance
practices, pai ic regulations, clinical guidelines, and naloxone access laws—would have the

largest effe ovider- and patient-related outcomes compared to other state laws.

-

-

Methods

We systematically identified and synthesized findings from empirical evaluations of state

opioid -\1@ evention programs.

Data Sources and Searches
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Fo iowing'onsultation with an informationist at the Taubman Health Sciences Library at the

University m we searched six online literature databases: Cumulative Index to Nursing and

Allied Hea Complete, Criminal Justice Abstracts, the National Bureau of Economic
I I o .
Research ( EER), PubMed, PsychINFO, and Scopus. We conducted the initial search in PubMed,;
searches in gghergdatabases, with the exception of NBER, were analogous to the original search. In
NBER, we “opioid” and reviewed all yielded articles for inclusion. We examined references
from the sw‘cerials to identify additional articles that met the inclusion criteria. To ensure that
we capture ant studies, we compared our yielded articles with the evaluations included in the
1 pers: Haegerich et al., 2014;’ Beaudoin et al., 2016;"° Finley et al., 2017;% and

following

Fink et al.,!:il& We conducted the search in summer 2018 and no additional articles were added

We did no

) liteE.
Eligibility Siteria

Incjgsiemmim the scoping review required that the original quantitative research article be
written d evaluate the effect of a US state policy on a patient- or provider-related

outcome !!!mea Eelow). We defined state policy as a legislative or administrative action, such as a

after September 1: iOlS. All of the resulting citations and abstracts were exported to Mendeley 1.19.1.

date restriction on searches. See Appendix 1 for terms and the algorithm used in

law or regulation, Sat directly targeted opioid misuse. For example, naloxone access laws are a
legislative acti that they intend to affect naloxone access by modifying statutorily who is allowed
to presc@se, and possess naloxone. We also included PDMPs because they are most often
established through a formal legislative or regulatory action. We generally excluded state programs
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that were not triggered by law passage or rulemaking, with the exception of drug supply management
policies and opioid prescribing guidelines. While state funded and administered programs play a large
part of pwzgies to address opioid misuse and overdose, we focused on state initiatives with a
policymak# @ onent to inform activities directly relevant to legislative and regulatory
policymakensmAmssamresult, we determined that evaluations of state programs not triggered by a law or
regulation h@rally beyond the scope of this review; other studies have synthesized the

evidence ofi the efficts of these programs.”'""

C

in€ludéd drug supply management policies (eg, quantity and dosing limits, prior

$

authorizati igtions) and opioid prescribing guidelines, both of which can be implemented

U

through in licymaking, such as bulletins, guidelines, and Medicaid protocols, for three

reasons. Fif§t, these policies are an important state policy tool in promoting or restricting access to

£

opioids and medications used in the treatment of opioid dependence. Second, state actors, depending

d

on the stategcal their formal policymaking powers to enact these policies and guidelines. Third, it
is uncl rticles included in this section whether state actors enacted the policy through a

formal or i policymaking process.

%

We required that the original empirical research study assess at least one of the following

I

outcomes: g/dispensing (eg, volume of opioids prescribed or dispensed, opioid dosage
prescribed sed), patient behavior (eg, use of multiple providers or pharmacies, diverted
opioids), an ient health (eg, fatal and nonfatal overdose, treatment visits). Outcomes classified as

n

opioids r dispensed include total/monthly/daily opioid prescriptions, dispensed controlled

[

substanc 1 person per month fills, and days supplied. Outcomes classified as opioid dosage

prescribed includefaverage and per-transaction morphine milligram equivalent (MME) dosage; and

b

long-acting and -acting opioid prescriptions.

A
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We excluded qualitative studies, book chapters, review articles, dissertations, editorials,
letters to the editor, and purely descriptive studies. We did not place restrictions on sample size or
age. Eligmwlwles were peer-reviewed or published in Morbidity and Mortality Weekly Report or
NBER. T @ § independently reviewed articles for inclusion, while a third author resolved

outstandin geeemfliets regarding study inclusion.

Cr

Policies Evalua

U

In icles reviewed nine types of state policy: three primary prevention strategies (ie,

continuing\fedical education requirements, laws related to pain management clinics, and opioid

)

prescribing es); three secondary prevention strategies (ie, anti-doctor-shopping laws, drug

a

supply manage policies, and PDMPs); and three tertiary prevention strategies (ie, naloxone

access | ood Samaritan laws, and policies affecting opioid addiction treatment).

r Vi

Ca @ Medical Education Requirements. State continuing medical education

requirement; in management or controlled substances mandate that physicians receive

h

postgra ingo in opioid prescribing, addiction, and/or related topics. As of December 2015, 23

[

states re st some physicians to receive training in pain management or controlled-

substance prescribiag as a condition of obtaining or renewing their medical license or to specialize in

Ul

pain manageme nly five states required all or nearly all physicians to obtain periodic continuing

medica n on topics related to pain management, controlled-substance prescribing, or

A

substance use disorders."
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qu Rel’ed to Pain Management Clinics. Pain management clinic policies regulate
facilities th rily manage and treat chronic pain by imposing operational, personnel, inspection,
and other r on the businesses. As of June 2018, 12 states had implemented pain

C) 14,15
managemepg clinic laws. ™

Omxcribing Guidelines. Opioid prescribing guidelines provide recommendations to
providers on opioid prescribing practices. Guidelines vary but typically include opioid selection,
dosage, duration, tifration, and discontinuation; screening tools; written treatment agreements; and

urine drug gs of July 2017, 41 states had adopted opioid prescribing guidelines for acute or

emergency his domain may include both payor policies embedded in informal regulatory

actions (eg@d prescribing guidelines) and state laws or regulations requiring the development

and im of prescribing standards. See the section on eligibility criteria inclusion
parameters re g opioid prescribing guidelines.

Anﬁr-Shopping Laws. Doctor shopping refers to a patient obtaining controlled

substancestiple health care prescribers without the providers’ knowledge of the other

prescriz)r states and the District of Columbia have a general fraud statute, which prohibits

patient ing drugs by fraud, deceit, misrepresentation, subterfuge, or concealment of
material !a! XS 0t 2012, 20 states also have laws that specifically prohibit patients from withholding

from practitioners iat they received a controlled substance or prescription order from another

- 17
Prescnb<
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Drug Supply Management Policies. Drug supply management policies limit opioid
prescribing by restricting quantity or dosage that can be prescribed, or by imposing prior authorization
requirenm-ﬁrst protocols (whereby insurers require a treatment to be demonstrated as
ineffective @ ey will approve a more expensive treatment). Such restrictions can apply to public
prograns ameiempmivate plans regulated at the state level. This domain may include both payor
policies en‘hn informal regulatory actions (eg, Medicaid plan protocols) and state restrictions

affecting pfivate agel/or public payors enacted through statute or regulation (eg, statutory prohibition

C

of all state- payors from applying concurrent review to daily buprenorphine formulations).

See the sec oftligibility criteria inclusion parameters regarding drug supply management policies

in the analysis. i

lePDMP is an electronic database that tracks controlled-substance prescriptions
state.

dispensed in PDMPs can be used as a clinical tool to help identify patients who may be at risk

for adverse uences associated with high-risk prescription opioid receipt. Since the 1990s,

PDMP iferated across the country; now all states except Missouri have an operational

program.'® PDMPs vary in their features, with the most robust PDMPs requiring prescribers to

N*xone Access Laws. Naloxone is an opioid antagonist designed to rapidly reverse opioid

register an e database before prescribing opioids.

overdose. Naloxon@ access laws are designed to increase access to naloxone among those in a position
to administer dication in the event of overdose. Laws vary but can include the following
provisionss: ird-party prescriptions, which permit naloxone to be prescribed to third parties who

might be in a position to assist others who overdose; (2) provisions that make naloxone available to
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individuals without a prescription, such as standing order, collaborative practice agreements, and full
prescriptive authority; (3) prescriber immunity provisions, which provide civil or criminal immunity
to naloxMcrs; and (4) lay dispensing provisions, which allow persons not otherwise
permitted age prescription medications to dispense naloxone. As of December 2018, all states

and Washingtemml(, had a naloxone access law: 48 had a third-party prescribing provision and 44

had a stanh provision.'**’

G

5C

ritan Laws. Good Samaritan laws provide legal protection for persons who

overdose and bystamders who call emergency authorities during an overdose event. These laws vary in

U

specific criminal protections for drug possession, drug paraphernalia, and parole or probation

violation. ember 2018, 46 states and Washington, DC, had adopted a Good Samaritan

20,21
law.”™

ab

Affecting Opioid Addiction Treatment. This category includes policies that
influence access to treatments for opioid addiction, such as residential treatment and medication-
assisted trewolicies vary greatly but include mandating or restricting benefit coverage for

opioid use

@ modifying public funding for treatment, or imposing provider licensing

requirements. Atticles included in this review assess policies related to buprenorphine access,

methadonegaintenance treatment, and mandated naltrexone therapy.

{

U

Data Extr

A

10
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We extracted data using a standardized article assessment form that captured the following
elements: policy studied, outcome data source, study design, study years, sample, results, and
limitatiomm 2). The limitations extracted focus on information relevant to sampling and
covariate i @ Two authors independently reviewed ten randomly selected articles and entered
relevanmeomtemtmmto the extraction table. The same two authors reviewed the ten extractions for
consistenchesolve differences. One author then completed article extraction for the other 61

articles, wiille the gther two authors provided feedback on the extraction.

SC

Data Synthesis

U

Du ogeneity in the policies and outcomes evaluated, we performed a qualitative

all

assessment hesis. We categorized policies as (1) primary prevention; (2) secondary

prevent tertiary prevention. Table 1 summarizes these policies but is not an exhaustive list

of state ¢s to address opioid misuse, overdose, and prescribing; it lists only the state policies

assessed in the original empirical articles included in this review.

wEChtegonized articles using the following three-step procedure. First, we organized studies

by researc sing a simplified hierarchy adopted from Haffajee (2016) (see Appendix 3).”
Althourstive of the different types of study designs used to assess public health legal
interve erarchy aids policymakers in evaluating evidence quality to make policy

decisions. Next, we classified studies into three categories based on outcomes evaluated: prescribing

and dispensing, ;;ent behavior, and patient health. We included studies that evaluated multiple
outcomes in ant outcome categories. Finally, we organized studies by policy type evaluated.
Similardategories, we classified studies that evaluated the independent effects of multiple
policies in each relevant policy category.

11
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We rated the quality of evidence for each policy/outcome group using a modified Grading of
Recommendations, Assessment, Development and Evaluations (GRADE) approach.”** The GRADE
framemeatic strategy for rating the quality of a body of evidence for synthesis with the
following d @ ades: high quality—further research is very unlikely to change our confidence in
the estimntesofithesefect; moderate quality—further research is likely to have an important impact on
our conﬁdhe estimate of the effect and may change the estimate; low quality—further
research is @ly to have an important impact on our confidence in the estimate of the effect and

is likely to mhe estimate; very low quality—we are very uncertain about the estimate of the

effect.

O\:d GRADE approach employs the following procedure. First, we assigned all
policy and @utcome groups a low quality of evidence score, as the GRADE approach rates all

observational studies a low score and all of our included articles used an observational design.

Second, w the original GRADE score based on factors that can reduce or increase the
quality * Factors that can reduce the quality of evidence include limitations in study design
or executig inconsistency, indirectness of evidence, imprecision, and publication bias. Factors

that can improve the quality of evidence include effect size and if unaccounted-for confounding is
suspected !strengthen the findings. We automatically assigned a very low quality of evidence score
for policy/ oups with only one evaluation. We did not assign a GRADE score to outcomes
associated tiple policies because articles within this category evaluate different combinations
of policiessince the GRADE approach rates the quality of evidence across evaluations of the same or
very similﬁl interv'1tions, we do not believe that it is appropriate to assign a GRADE score to the
synthesize: of articles evaluating different combined interventions. The GRADE scores

assigned ft olicy/outcome group are available in Appendix 4.

<
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Results

T

Fig @ picts the literature search and selection process; 71 articles met the inclusion

P

criteria.I awvides a summary of the articles included in the review: 10 assessed primary
preventionwions, 44 assessed secondary prevention interventions, and 12 assessed tertiary

preventionpolicie$h Studies most frequently evaluated PDMPs (n = 38), followed by opioid addiction

C

treatment polici =7) and laws related to pain management clinics (n = 4). The number of articles

S

by publica ranged from 41 in 2016-2018 to 2 between 1980 and 2000 (see Appendix 5 for a

visual depiction offgumber of articles published annually by policy type).

Ul

T g sections provide an overall summary of the evidence evaluating each policy.

I

As is detail n the paper, contradictory rigorous evaluations on laws related to pain

manageme@ provide mixed findings on the effects of these policies on prescribing outcomes.
Eviden at drug supply management laws and robust PDMPs reduce opioid prescribing
and dispensin cifically, drug supply management policies reduce prescribing of higher-risk
opioids he policies, while increasing the frequency of lower-risk prescriptions. Robust

PDMPs wis mandatory access provisions were associated with reductions in a variety of opioid

prescribing ms, including total prescriptions and number of opioid fills. Across interventions,

the quality ce on patient health outcomes is insufficient to facilitate conclusions. Of the 19
policy and @ttcome groups, 13 (68.4%) received a very low quality of evidence score; 5 (26.3%)

received a [ow score; and 1 (5.3%) received a moderate score.

In ubsequent policy results sections, we focus on the most rigorously designed studies,

which are more appropriate for causal inference. Studies of weaker design for causal inference are

les 3 to 6 and Appendices 3 and 5. All findings reported are significant at the 0.05
significance level. Tn other words, findings reported as “no effect” or “no change” were not significant

13
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at the 0.05 level. See Appendix 2 for more detailed quantitative results, including effect estimates and

confidence intervals.

e
O

Contimﬂ'ng Education Requirements

cr

Evi on statutory or regulatory continuing medical education requirements is extremely

limited dugito #he single evaluation that met our inclusion criteria and thus received a very low quality

S

of evidenc he one study in this category assessed prescribing behaviors among clinicians

U

before and 012 New Mexico Senate law, which required all health care professional licensing

boards to mandate continuing medical education training for the treatment of chronic pain. The

i

authors obs eduction in high opioid prescription dosages (>100 MME per day) and an

d

increase in opioid prescription dosages (<40 MME per day). They observed slight increases

in the t er of opioid prescriptions filled.”

=

Laws Relag to Pain Management Clinics

O

ailable evidence, it is unclear whether laws related to pain management clinics

exert a direct, combined, or null effect on opioid prescribing. Only one evaluation, by Lyapustina and

colleagues the 2010 Texas pain management clinic law, observed reductions in opioids

prescribed, g ilg average MME per transaction, total opioid volume (ie, total MME across all
transactio er of opioid prescriptions, and quantity of opioid pills dispensed, following policy
implementa aljowever, other studies suggest that laws related to pain management clinics have

no direct effect on opioids prescribed. Dowell and colleagues (2016) did not identify an independent
14
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association between pain management clinic laws and MMEs prescribed per state resident.”® Evidence
from Meara and colleagues (2016) further suggests that laws related to pain management clinics do
not affemﬁpresoribing. Using a sample of Medicare beneficiaries, the authors observed no
associatio @ pain clinic regulations and non-long-term opioid receipt and opioid dosage
greater thanmi@@maily MME.>’ Further, other rigorous evaluations suggest that the potential effects of
pain manaLinic laws on opioid prescribing may occur only in combination with other
policies. T@\ion conducted by Dowell and colleagues, while not identifying an independent
effect of th fgics, observed that states with both pain management clinic laws and mandatory
provider re the state PDMP experienced decreases in opioid MME prescribing rate.” In

addition, several es&uations of the 2010-2011 Florida policies targeting opioid misuse observed

PDMPs and4pai nagement clinic policies together were associated with reductions in opioids
prescribed. idamintroduced these policies in quick succession (see section on combined effects of
multiple p@ventions).5 %% Given that the initial Florida PDMP implemented on September

1, 2011, was relatively weak, since it did not contain critical provisions, such as registration or use

mandates, it 1S nging to attribute the entirety of the change in opioid prescribing to the PDMP,

and not

the same pe!iod.94

TWQlS evaluations suggest that pain clinic laws alone have no effect on patient health

d or singular effect of the pain clinic law and other policies implemented during

outcomes. nd colleagues did not identify an association between pain clinic laws and

prescriptio! opioid overdose deaths, heroin overdose deaths, and combined drug overdose deaths.”

However, states wih both pain clinic laws and mandatory provider review experienced decreases in

prescriptio verdose deaths and combined drug overdose deaths, but not heroin overdose
deaths.”® colleagues also observed no relationship between pain clinic laws and nonfatal
prescripg id overdose.”’

15
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Opioid Prescribing Guidelines

wjlaenhiled only one rigorous evaluation that observed significant reductions in opioid

P

prescribing @ ts following state opioid guideline implementation. Weiner and colleagues (2017)
evaluated thes@imion? 012 emergency physician guidelines that encouraged physicians to check the
Ohio PDMhprescribing controlled medication and urged physicians to limit the quantity of

opioids pre§cribed fo no more than a three days’ supply, among other provisions. The guideline was

C

associated % decrease in the level of statewide total monthly opioid prescriptions. No

S

included a eWaluated the effect of opioid prescribing guidelines on patient behavior or patient

health—related outd®mes.*

LI

Anti-Doctol ing Laws

all

on anti-doctor-shopping laws is extremely limited and of very low quality. Only

two stu inclusion criteria for this category, both of which assessed the independent effects

M

of multiple state opioid prevention policies, including doctor-shopping restrictions.***” Neither study

identified tion between anti-doctor-shopping laws and opioid prescribing outcomes.

hor

Drug Supplg Management Policies

{

1

1dence suggests that prior authorization laws fulfill their intended effect of limiting

access risk opioids targeted by the policies. Hartung and colleagues (2018) evaluated a 2012

A

Oregon Medica ior authorization policy that required prior authorization for high-dose opioid

16
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prescriptions; the study demonstrated a decrease in opioid prescriptions above the high-dosage
threshold and an increase in the monthly probability of low-dosage opioid prescriptions following
policy inMon.37 Keast and colleagues (2018) found that a 2008 Oklahoma Medicaid prior
authorizati @ that required a trial of short-acting opioids prior to initiating extended
release/lengsastimgatherapy resulted in a reduction in new extended release/long-acting opioid use

among opiL patients and regardless of past opioid use. The policy also was associated with an

increase in‘hort-a,ing opioid use.™

Rew Morden and colleagues (2018) suggests that prior authorization policies of

varying str ave differential effects on controlled-release oxycodone use.’” The authors

U

compared Stmi ient, and no prior authorization policies using outpatient fee-for-service Medicaid

prescriptiofi'claims in 49 states and the District of Columbia. States with prior authorization policies

fi

did not differ in controlled-release oxycodone use from states without prior authorization policies.

ate, strict Medicaid prior authorization policies were associated with a 34%

ed-release oxycodone use.”

-
2
=
<)
=

ization policies may be effective at reducing outcomes related to doctor shopping.

Two rigorous evaluations observed that prior authorization policies were associated with decreases in

r

multiple p r prescriber use. Hartung and colleagues observed a small decrease in multiple

pharmacy owing policy implementation.”” Among persons with high-risk opioid use, Keast

and collea ified a reduction in multiple prescriber use associated with the 2008 Oklahoma

h

Medicai

{

ce on the effect of drug supply management policies on patient health outcomes is

extremely limited @hd of very low quality. The one rigorous evaluation available suggests that a prior

U

authorization for high-dosage prescriptions (>120 MME) had no effect on opioid-related

emergen rtment visits or hospitalizations.”’

N

17
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Prescription Drug Monitoring Programs

miougﬁ studies evaluating PDMPs have mixed results across outcomes, certain PDMP
features (s @ , mandatory access provisions) show more promise in reducing opioids

prescribed. m—

PDMPs_Overall. Evidence from the most rigorous evaluations suggest that PDMPs have no

oCI

effect on o cribing overall but may reduce higher-risk prescribing behaviors. For example,

Moyo and colleaglies (2017) observed that PDMP implementation is associated with decreases in

b

schedule II and schedule III opioid prescriptions, but has no effect on mean overall MME, total

schedule dule V opioids dispensed.*” Research by Bao and colleagues (2016) using the

1

National Medical Care Survey suggests that PDMPs reduce schedule II prescriptions, but

d

do not affecttot@opioid and pain medication prescriptions.* Other rigorous evaluations suggest that

PDMPs ha fect on opioid dosage prescribed. Of the 4 evaluations that measured opioid dosage

before P implementation compared to a control group, no study identified a change in

3

opioid dosage following policy implementation.****°

[

The ished evidence on the effects of PDMPs on patient health outcomes is also heavily
mixed. Thi ies evaluated the independent effects of PDMPs on patient health. Outcomes

varied gre y study and included overdose mortality; drug use, misuse, dependence, and initiation;

hn

L

and health care use, Studies considered both illicit (eg, heroin and nonmedical prescription pain

reliever us al prescription drug use. Due to the variation in the outcomes considered, and the

U

mixed res studies that evaluated similar outcomes, more research is needed to clarify the
effect of P on patient-health-related measures. One rigorous evaluation provides evidence on

the associati een PDMPs and shopping-related outcomes: using a large sample of

A

18
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noninstitutionalized individuals 12 years or older, Ali and colleagues (2017) observed that PDMPs

were associated with a reduction in the odds of having two or more opioid prescribers.’

R

IDmmres. Recent studies on the adoption of robust PDMP features suggest that
PDMP desi@i.i nces effectiveness, helping to clarify the mixed results on PDMPs overall. Robust

PDMPs wigh mandatory access provisions are associated with decreases in opioid prescribing and

CE

reduced doctpr- ping-related behaviors, compared to PDMPs without these provisions.

Studies most commonly evaluated mandatory access provisions, which require practitioners

to check a PDMP Before prescribing or dispensing an opioid. Findings from these evaluations suggest

J

that mand ss provisions are associated with reductions in opioid prescribing behaviors. For
example, S and colleagues’ (2018) evaluation of a 2016 Pennsylvania mandatory access

provision iflen % a reduction in the opioid prescribing rate using electronic medical record data

from 1 departments in a single health system.”' Buchmueller and colleagues (2018) found
that mandato ss provisions were associated with a decline in the probability of receiving
opioids. colleagues (2017) found that the effect of mandatory access provisions may

actually besxplained by the presence of a mandatory registration provision in the Medicaid

population, ting that further research should explore interactions among features.”*

Mandato cess provisions also appear to be associated with reductions in behaviors related to
doctor sho&ing. Two rigorous studies, by Ali and colleagues (2017) and Buchmueller and colleagues
(2018), Mt mandatory access provisions were associated with declines in new patient

45,52

visits,” mu scribers,”* multiple pharmacy visits,* and overlapping claims,* but had no

effect on social or jllegitimate opioid source use.* Similar to overall PDMPs, results are mixed on the

effect off atory access provisions on patient health outcomes.

19
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Robust PDMPs, defined as those with multiple provisions (notably, use and registration
mandates and delegate access) known or hypothesized to improve the ability of prescribers to use and
access PM appear to reduce opioid prescriptions. Haffajee and colleagues (2018) used
commercial @ data between 2010 and 2014 to examine the effects of four robust PDMPs on
overall andsmighsmisk opioid prescribing compared to results in four similar states without robust
PDMPs. TLS observed that robust PDMP implementation was associated with declines in total

opioid dos@ge presgribed and number of opioid fills. Robust PDMPs were less consistently associated

C

with reducedip tage of patients prescribed opioids, with the magnitude and significance of the
b

effects vary tate. The authors also assessed the effect of robust PDMPs on opioid prescriptions

filled by three or ;re prescribers and pharmacists, observing a decrease only in Kentucky, compared

to Mississitot in the other state pairs.”

Good Samarita ws

=

Few studies have evaluated Good Samaritan laws and thus, while robust in design, the quality

of evidencMg the effect of these laws on patient health is low. One rigorous evaluation by

Nguyen an agues (2018) suggests that, consistent with its goals, the 2011 New York Good

Samaritan law'was associated with increased heroin-related acute hospital utilization. However, the

policy hadg effect on nonheroin opioid-related visits, supporting the authors’ hypothesis that the law
would hMr effect on heroin-related overdose than non-heroin-related events because the

threat of ch conviction is less salient for non-heroin cases.”® Conversely, Rees and colleagues’

(2017) researc oi:nd no association between Good Samaritan laws and opioid-related mortality.”

This article is protected by copyright. All rights reserved.
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Policies Affecting Opioid Addiction Treatment

T

D @ ation in the policies evaluated and outcomes considered, we are unable to draw
conclus'ﬂnWe effects of policies influencing opioid addiction treatment. Further, no study
included inwgory longitudinally evaluated changes in a treatment group compared to a control
group, limiffing oufflability to infer causal policy effects. Of the seven less rigorous studies that met the
inclusion criterigdn this category, four articles assessed policies related to methadone and suggest that
Medicaid cQueragérestrictions for methadone may be associated with decreased treatment

78,79,81,83;

use ne rigorous article evaluated policy changes related to buprenorphine access. Clark and

U

colleagues (2014) observed that a 2008 Massachusetts Medicaid policy requiring more frequent prior
authorizati igher-dose buprenorphine prescriptions was associated with a decrease in the

percentage ers filling higher dosages as well as an increase in medium- and low-dosage

d

fills.”’

M

Naloxone Access Laws

Oor

Fe have evaluated the effects of state naloxone access laws. Evidence from two

rigorous evyi@luations, Gertner et al. (2018) and Xu et al. (2018), suggests that naloxone access laws

I

increase prgscriptign naloxone dispensing overall.***> Xu et al. found that naloxone access laws are

:

associated % increase in naloxone prescriptions dispensed per state-quarter. Xu et al. also

U

found an i nt effect of both standing-order provisions and third-party prescribing provisions

on nalo cribing.*” But Gertner et al. found that the presence of a standing-order provision was

A

the only naloxo cess law feature that independently predicted naloxone prescribing; such a
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provision corresponded to an increase of 33.1 dispensed prescriptions per state-quarter, or 74% of the

.. . 84
average number of naloxone prescriptions dispensed.

Evi om the rigorous study by Rees et al. suggests that naloxone access laws reduced
overall opi ortality by 9%. This effect was significant for non-heroin opioid-related

mortality bat not heroin-related mortality. In addition, the overall effect was limited to naloxone

access lawswnove criminal liability for naloxone possession.”
Combined 3 Multiple Policy Interventions

Te; evaluated the combined effect of multiple policies,™***** including seven
interested il t 0-2011 Florida law enforcement, pharmaceutical, and public health

2380889193 Eorida state activities during this period included a January 2010 requirement

that pain mana nt clinics register with the Florida Department of Health, a July 2011 law that
gulation of activities by controlled-substance dispensing entities, and the
implements' on of the Florida PDMP in October 2011. Overall, the evidence suggests that combined

policies corresponded to reductions in opioid prescribing, lower diversion rates for some types of

opioid, andip ly fewer prescription opioid overdose fatalities.

Thge rigorous evaluations suggest that the combined 2010-2011 Florida interventions were
associathtions in opioids prescribed, with effects concentrated among the highest baseline
opioid use scribers.*™*® Surratt and colleagues (2014) observed a decline in diversion rates

following i ntation of the Florida policy interventions. Using data from the Researched Abuse

Diversimction—Related Surveillance System from 2009 to 2012, the authors identified a

decline in average'diversion rates for oxycodone, methadone, and morphine. They did not observe a
22
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change in diversion rates for fentanyl, hydrocodone, hydromorphone, or buprenorphine.’’ One
rigorous evaluation found that these policies were associated with reductions in mortality related to
prescripm. Kennedy-Hendricks and colleagues (2016) compared drug overdose deaths from
2003 to 20 m ing a reduction in prescription opioid overdose mortality of 0.6 per 100,000 in
2010, 18 pemb®O000 in 2011, and 3.0 per 100,000 in 2012 in Florida compared to North Carolina.”

Moreover, L in heroin-related mortality during this time period were smaller in Florida than in

North Carc" na.”? ,

Twms evaluated other state policies containing multiple opioid-relevant components;

results were'@enefally consistent with evaluations of the Florida laws. Sun and colleagues (2017)
investigated a 201 28Washington state mandate that required hospitals to implement seven best
practices to:otentially avoidable emergency department visits by Medicaid beneficiaries,

including s ndates that directly or indirectly targeted opioid prescribing.” The authors

andates were associated with a small reduction in number of opioid prescriptions

cl

observed that ‘nw

dispensed in the overall, prior risky opioid use, and chronic opioid use cohorts. However, there was

no overall or s up change in MME per dispensed prescription.” Al Achkar and colleagues (2018)

VA

measur in total opioids dispensed in Indiana before and after a 2013 opioid prescribing

emergency tule that required providers to, for certain patients, (1) evaluate opioid recipients for

I

psychiatric conditions; (2) review patients’ drug prescription history in Indiana’s Prescription

Electronic and Tracking Program ; (3) perform regular drug screenings; and (4) obtain a

signed con bstance agreement from the patient.*” The emergency rules were associated with

N

an instal rease in daily MMEs per patient for all opioids, hydrocodone, oxycodone,

{

methadone’'and hydromorphone. No change was observed for morphine, fentanyl, oxymorphone, or

buprenorphine.*

U

A
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Discussioq '

Stg @ ield a variety of legal tools to address opioid misuse; these tools warrant
evaluatiﬁn Wy the best use of resources in tackling the opioid crisis. Recent research articles
add rigor tw of evidence assessing opioid misuse policies. In contrast with earlier reviews

that identi fewMligorous empirical evaluations in this area, more than half of our included studies

C

used quasimntal designs helpful for causal inference (eg, interrupted time series or pre-post

test design d to a control group).’ Despite recent improvements in methodological rigor
overall, the !acE oSonsistent rigor within policy type and outcome groups limits our ability to

confirm our second hypothesis, that policies would have the most significant effect on the outcome

most close to their intent. Only 6 of our policy and outcome groups did not receive a very
low GRA challenging our ability to synthesize the evidence within policy and outcome
groups.

Despit fficient evaluation of many policies, research has identified several state opioid
misuse olicies that appear to influence opioid prescribing and dispensing. Evidence on

drug supplﬁanagement policies and robust PDMPs with mandatory access provisions suggests that
these policig ce the volume and dosages of opioids prescribed and dispensed. Specifically, drug

supply ma policies achieve their intended effect of reducing prescribing of higher-risk

opioids (in, s of formulations, dosages, and quantity) while increasing access to less high-risk

opioid presirlp 103i. Robust PDMPs with mandatory access provisions are associated with decreases

ina Varietyﬁ prescribing measures, including total prescriptions, number of fills, and dosages.

Research ¢ robust PDMPs and mandatory access provisions to PDMPs without these
provision ed that the latter were not associated with similar reductions.* Evidence on the
2010-2011 olicy interventions suggest that a combination of law enforcement,
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pharmaceutical, and public health approaches (eg, PDMPs and laws related to pain management

clinics) effectively reduced opioids, especially among high-risk prescribers and users.

Twmvaluations suggest that naloxone access laws increase prescription naloxone
dispensing r, several low-rigor studies published after our article review suggest that

I .
many phar!ames fail to supply naloxone despite these laws. For example, researchers observed that
only about agquagier of pharmacies dispensed naloxone two years after implementation of a 2016

California standing order.”® An evaluation of a 2015 Texas naloxone access law with a

standing-ot@ler/proyision observed that nearly 25% of audited pharmacies did not stock naloxone in

S

2018.” Fu rch should investigate barriers to pharmacist naloxone dispensing in states with

standing-o isions.

1

W insufficient evidence regarding the effect of state interventions on patient health—

related out oss policies. Two or fewer studies evaluated patient health outcomes for all

d

primary and SecOfidary interventions, with the exception of PDMPs. Synthesis of the patient health

effects o is complicated by the use of varied outcomes, including overdose mortality; drug
use, mi ence, and initiation; health care use; and consideration of both illicit (eg, heroin

and nonmedical prescription pain reliever use) and licit prescription drug use. Variation in outcomes

[

poses simill ges for evaluation of mandatory access provision effectiveness.

O

Fu rch should concentrate on the effects of tertiary prevention policies on patient
health outc@mes. Studies assessing policies that influence access to opioid addiction treatment are of

low rigor oyerall; however, initial evidence suggests that policies limiting access to methadone

th

. . . 1 . . .
maintenan may be associated with lower treatment use.”®’”>*"® Future investigations should

U

rigorously ariation in state funding for medications used in the treatment of opioid
dependen -imposed Medicaid and private payor prohibitions on utilization management

applied to m n-assisted treatment formulations, and policies affecting buprenorphine waiver

A
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requirements. Evidence from two rigorous evaluations suggests that Good Samaritan laws may
increase hospitalizations, especially for heroin-related adverse health events, but do not influence
opioid-rMmoality.”’76 However, a controlled pre-post evaluation by McClellan and colleagues
(2018), pul @ ter our article review, observed that Good Samaritan laws were associated with
reductioms imsepimid overdose deaths.” We captured only one study evaluating the effect of naloxone
access lawhid overdose deaths, which demonstrated decreases in non-heroin opioid-related

mortality bfit not hgroin-related morality. The recent study by McClellan and colleagues also

C

identified a jation between naloxone access laws and reductions in opioid overdose deaths.”

S

Unlike the r $tady, McClellan and colleagues did not disaggregate opioid overdose deaths by

opioid type.” Futule research should further explore the effects of Good Samaritan and naloxone

Gl

access laws nt health.

M

Our review_ has two main limitations. First, we generally do not review evaluations of state

d

programs i d by legislative or administrative actions. This limitation is particularly important
when ¢ e small number of evaluations on naloxone access laws and anti-doctor-shopping

policies. F e, previous research has identified a positive association between community-

M

implemented naloxone distribution programs and improved patient health outcomes, such as

decreased §erdose and increased recovery.”'” Further, model-based studies provide additional

[

evidence t sing naloxone availability is associated with reductions in overdose

0

mortality.' earch on anti-doctor-shopping programs suggests that these programs reduce

multiple prgscriber and pharmacy use but may have an unintended consequence of increasing

h

circumventgd opiojls.'”® Although it is beyond the scope of this review to evaluate these programs,

;

they add t nce base on what governments can do to address opioid misuse and overdose.

u

Second limited our review to evaluations implemented by US states, thereby excluding

relevan ons of policies enacted abroad from which the United States could glean insights.

A
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Specifically, a robust literature on syringe services programs, which provide sterile equipment to

injection drug users, suggests that these policies reduce blood-borne infections.'**'%

{

Be se limitations, our synthesis suggests a need for future research at the state policy
level. First uld examine policies included (eg, Good Samaritan and naloxone access

|
laws) and alsent (eg, opioid prescription limits and state policies affecting opioid dependence

[l

treatment am@nggeriminal justice populations) from our review that have received insufficient

G

attention. udies on opioid prescribing and dispensing policies should take a holistic

perspectivéiregardifig policy effects by investigating (or highlighting as a potential limitation)

S

unintende ences, such as changes in illicit opioid use, underprescribing and clinically

U

inappropri therapy tapers or discontinuation, and suicide; and differential effects of policies

by socioec@homic status, race, ethnicity, and criminal justice involvement. And third, research should

N

evaluate the effects of all policies on patient health outcomes, specifically overdose.

d

Conclusion

Our scopin ew reveals a growing rigorous literature on the effects of state opioid misuse prevention policies on patient and

istent gaps in evidence remain. The evidence now more clearly suggests that drug supply management policies

\

provider o
and robust PDMPs with mandatory access provisions reduce multiple opioid prescribing and dispensing measures. Despite the increase in

rigorous evaludfions, the literature on most state opioid misuse prevention policies remains limited, particularly as they relate to patient

[

health outcomes. We recommend future research examine policies that have received insufficient attention, investigate unintended

consequences 3 al effects across socioeconomic groups, and focus on patient health outcomes.

Auth
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Table 1. Site Poli' ies to Curb Opioid Misuse”

Intervention description

Primary

preventio edy@ation requirements

Continuing medical education requirements on pain
management or opioid prescribing. These requirements can

be tied to licensure.

related to pain

agement clinic®

Policies that target inappropriate prescribing from health

care facilities that primarily manage and treat chronic pain.'

10id prescribing

lines and

rescription forms®

Recommendations to providers around opioid prescribing.
Guidance documents vary but typically include opioid
selection, dosage, duration, titration, and discontinuation;
screening tools; written treatment agreements; and urine

drug testing.

Anti-doctor-shopping

Laws and programs that restrict or prohibit patients from
seeking or filling multiple opioid prescriptions from
different prescribers or dispensers within a short period of

time.

Policies that limit opioid prescribing by restricting quantity
or dosage that can be prescribed and/or requiring payer prior
authorization before authorizing payment for an opioid

prescription.
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Prescription drug An electronic database that collects, monitors, and analyzes
monitoring programs controlled-substance prescribing and dispensing. Laws vary

MPs)* widely but can include which providers and state officials

have access to the PDMP; mandatory prescriber and

| dispenser querying; interstate data sharing; update
frequency; schedule of controlled substance monitored; and
operating agency.
Tertiary al@xone access laws Policies that increase lay access to naloxone. Laws vary but
preventio can include third-party prescriptions; pharmacist dispensing

without a prescription; prescriber, dispenser, and layperson
immunity from civil and criminal penalties; and standing-

order provisions.

d Samaritan laws Laws that offer legal protection to individuals who seek

emergency help for a drug overdose.

olicies affecting opioid | Policies that influence access to treatments for opioid
addiction treatment addiction, such as residential treatment and medication-

assisted therapy. Policies vary greatly but include mandating

or restricting benefit coverage, modifying public funding for

treatment, and imposing provider licensing requirements.

Data deiHaffaj ee (2016).”

*This table includ&§interventions assessed in the research articles included in the scoping review. It is

not exhaustive of all state strategies to address opioid misuse. As is identified in footnotes b and ¢, we

t some policies intend to influence multiple prevention categories. However, we use
this categorization system to clearly communicate the chief intent of the state policies evaluated.
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® These interventions can also be considered secondary prevention.

‘ These interventions could be considered primary, secondary, or tertiary intervention because they

influence #mary exposure to opioids, high-risk opioid exposure, and treatment access for individuals

with an opnce.

Table 2mS teya@haracteristics

I -

Characterb Number of Studies
Total studie 71
Publicatio
1980- 2
2001-: 0
2011 -EEE 22
2016-2018 41
Study desiL
Intee series with comparison 8
Interﬁted time series without comparison 8
Wpost 28
Unco';re-post 18
U d post-only 0

This article is protected by copyright. All rights reserved.
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Cross-sectional 10

Interventiom type®

)t

Primal @ tion 10
Wenﬁon 42
Tertiation 12
Combmcts of multiple policies 10
Interventio:
Anti-d pping laws 2
Continuing medical education requirements 1
anagement 5
Good Sa laws 2
Naloxone access laws 3

Opioi; prescrlr)ing guidelines 5

Laws Q pain management clinics 4

Po&ng opioid addiction treatment 7

Prescrj’ 1g monitoring programs 38

Combined effacts of multiple policies 10

* The totals dy design, intervention type, and intervention do not sum to 71 because certain

studies fall into multiple categories (see footnotes b, c, and d).
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" Haffajee et al. (2018)* is included in 2 study design categories: interrupted time series with

comparison and controlled pre-post.

{

“Kuo et al. 2’ and Meara et al. (2016)*” analyzed policies categorized in primary prevention and

secondary owell et al. (2016)*® analyzed a primary prevention policy and the combined

|
effects of namltiple policies.

4Kuo et al ff2016)% and Meara et al. (2016)*’ are in 3 intervention categories: anti-doctor-shopping

C

laws, laws related to pain management clinics, and prescription drug monitoring programs. Dowell et

al. (2016)* tervention categories: laws related to pain management clinics and combined

S

effects of multiplcfpolicies. Rees et al. (2017)* is in 2 intervention categories: naloxone access and

Ul

Good Samaritan laws.

Table 3. P evention

N

2

Outcome Study Number | Summarized Findings

*GRA ity of Design of

Eviden e Studies

M

Continuing medical education requirements

PrescribinMng Uncontrolled | 1 Decline in high-dosage opioids dispensed
*Very low ’ pre-post (Katzman et al., 2014)*
evaluation ana Increase in low-dosage opioids dispensed
limitations W _stud (Katzman et al., 2014)*

design
No change in opioid prescriptions filled

(Katzman et al., 2014)*

uth

Laws related to pain management clinics

C

Prescribing ng° | ITS without | 1 Decline in opioids prescribed (Lyapustina et al.,

/
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* Very low due to

inconsistency in results

Patient

*Very low

Manuscript

evaluation

Patient hea

or

*Low

Auth

comparison

Controlled

pre-post

Controlled

pre-post

Controlled

pre-post

2016)"

Decline in opioid dosage prescribed (Lyapustina
etal., 2016)"!

Effects concentrated among highest baseline
opioid prescribers and highest baseline opioid

users (Lyapustina et al., 2016)*'

Decline in long-term opioid receipt (Meara et
al., 2016)*

No change in receipt of high-dosage or non-
long-term opioid receipt (Meara et al., 2016)*’
No change in prescription opioid dosage
dispensed associated with pain clinic law alone
(Dowell et al., 2016)™

Decline in schedule II opioids prescribed (Kuo
etal., 2016)*

No change in schedule III opioids prescribed

(Kuo et al., 2016)*°

No change in 4 or more opioid prescribers

(Meara et al., 2016)*

No change in nonfatal prescription opioid

overdose (Meara et al., 2016)*’
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1pt

No change in prescription opioid overdose death
rates associated with pain clinic laws alone
(Dowell et al., 2016)*

No change in heroin-related mortality (Dowell

etal., 2016)™

Opioid prescribing guidelines

Prescribingldispensing

¢

*
™~
o)
S

Manus

Patient healt

*Very low M

evaluation

uthor

ITS with

comparison

Uncontrolled

pre-post

Uncontrolled

pre-post

Decline in total opioid prescriptions and total
MME per month (Weiner et al., 2017)*

Decline in total prescriptions greater than 3-day
supply and total MME per month per
prescription greater than a 3-day supply (Weiner

etal., 2017)%

Decline in opioids prescribed (Franklin, 2012)**
Decline in high-dose opioid prescriptions (Garg
2013; Sullivan 2016)***

No change in median opioid dose (Sullivan

2016)>

Increase in methadone poisonings (Fulton-
Kehoe, 2015)*
No change in other prescription opioid

poisonings (Fulton-Kehoe, 2015)*

Abbreviati

A

, Interrupted time series; MME, morphine milligram equivalent.
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* See Appendix 4 for the modified GRADE Summary of Findings. The GRADE approach

automatically rates observational studies a low quality of evidence score. Since all of our included

articles us*n observational approach, compared to a randomized trial, all policy/outcome pairs are

initially giality of evidence score. Policy/outcome groups can then be rated up or down.

If the qualitysefiemigience score is moved up or down from the low rating, we provide an explanation

following LL

Table 4. Su Prevention

S

Outcome Study Number | Specific Findings
*GRADE @ Design of
Evidence Score’ Studies
Anti-doctor-shopping laws
an Controlled 2 No change in schedule II or III opioid
*Very low dule t pre-post prescriptions (Kuo et al., 2016)*
limitations ZE No change in receipt of high-dosage
design opioids and non-long-term opioid
receipt (Meara et al., 2016)*’
L Controlled 1
Patient be pre-post No change in four or more opioid
*Very low e prescribers (Meara
evaluatj Controlled 1 etal., 201 6)27
H pre-post
Patient health s No change in nonfatal prescription

*Very low due e

evaluat

A

opioid overdose (Meara et al., 2016)*

This article is protected by copyright. All rights reserved.
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Drug supply management policies

Prescribing/dispensing
*Moderatebue to

magnitude

consistdiic)iofiefjest

r Manuscr

Patient beh

O

*Very low

evaluation

Auth

Patient health

Controlled

pre-post

Uncontrolled

pre-post

Controlled

pre-post

Controlled

pre-post

Cross-

Decline in high-dose opioid
prescriptions (Hartung et al, 2018;
Keast et al., 2018)*"*

Increase in low-dose opioids (Hartung
et al, 2018; Keast et al., 2018)*"*

No change in total opioids or opioid
dosage between 61 and 120 MED
(Hartung et al, 2018)°’

Stringent prior authorization policy
associated with a reduction in
controlled-release oxycodone use
compared to lenient prior authorization

policy (Morden et al., 2008)*’

No change in high-dose opioids (Riggs
etal., 2017)%
Minimal decrease in total daily opioids

dispensed (Riggs et al., 2017)*

Decline in multiple pharmacy visits
(Hartung et al., 2018)’’

Decline in multiple prescriber use
among high-risk opioid users (Keast

2018)**

This article is protected by copyright. All rights reserved.
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*Very low due to sectional 1
limitations in study

design

Ipt

anuscr

No change in opioid-related emergency
department visit or hospitalization

(Hartung et al., 2018)*’

Lower rates of opioid misuse in high
and low prior authorization policies
compared to no prior authorization
policy (Cochran et al., 2017)*"

Lower rates of opioid overdose in low
prior authorization policy compared to
absence of prior authorization policy

(Cochran et al., 2017)"

Prescription drug monitoring programs

Prescribing/dis ing | ITS with 1

*
~
Q
=

Author N

comparison

Controlled 6

pre-post

Decline in schedule IT and III opioids
prescribed (Moyo et al., 2017)*

No change in total opioids and schedule
IV-V opioids prescribed (Moyo et al.,

2017)*

Decline in schedule II opioids
prescribed (Bao et al., 2016)* and
overall opioid dosage (Brady et al.
2014)*

Decline in oxycodone shipments

This article is protected by copyright. All rights reserved.
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Manuscript

Patient behavior

T

*Very low due to

inconsiste

O

results

Auth

Uncontrolled

pre-post

Cross-

sectional

Controlled

pre-post

(Reisman et al. 2009)"’

No change in high-dosage opioids
prescribed (Buchmueller et al. 2018),*
total opioids prescribed (Bao et al.
2016; Buchmueller et al. 2018),**
overall opioid dosage dispensed (Brady
et al. 2014; Paulozzi et al. 2017),*4
long-term opioid receipt (Meara et al.,

2016)*

Decline in opioids dispensed (Deyo et
al. 2018)**

No change in opioids prescribed
(Baehren et al., 2010;*” Landau et al.,
2018"), controlled substances nor
uncontrolled substances (McAllister et

al., 2015)*

Higher odds of any analgesic
prescription (Simoni-Wastila et al.,
2018)*

Lower opioid and controlled-release
oxycodone prescriptions (Curtis et al.,
2006)™

No change in prescription of pain

This article is protected by copyright. All rights reserved.
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Patient health

1

* Very lowMue fo

inconsiste

p

results M

Author Manuscr

ITS with

comparison

ITS without

comparison

Controlled

pre-post

10

medication or opioids (Lin et al.,

2018)°!

Decline in frequency of 2+ opioid
prescribers and 4+ new patient visits
(Ali et al., 2017;** Buchmueller et al.,
2018%)

No change in illegitimate opioid source
(Ali et al., 2017)%

No change in overlapping claims, 5+
prescribers, out-of-state prescribers and

pharmacies (Buchmueller et al. 2018)*

Decline in oxycodone-related mortality
(Delcher et al., 2015)™ and overall
opioid-related mortality (Patrick
2016)*

No change in non-oxycodone- or
heroin-related mortality (Delcher et al.,

2015)”

Increase in prescription opioid and
heroin treatment admissions (Branham

etal. 2017)”
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Author Manuscript

Increase in drug overdose morality (L1,
2014)%°

Decline in past-year days used of
NMPR® and heroin (Ali et al., 2017)**
Decline in inpatient drug rehabilitation
admissions (Reisman et al. 2009)°’

No change in overall drug overdose
mortality or opioid-related overdose
mortality (Nam et al., 2017;%* Paulozzi
etal. 2011)*

No change in heroin or prescription
opioid overdose mortality (Nam et al.,
2017)%*

No change in opioid-related poisonings
(Buchmueller et al., 2018)*

No change in prescription-drug- or
heroin-related treatment admissions
(Dave et al., 2017),”’ emergency
department visits involving an opioid
(Maughan et al., 2015)%

No change in past-year NMPR® or past-
year heroin use, abuse/dependence, or
initiation (Ali et al., 2017)*

Smaller increase in intentional

exposures and opioid treatment

This article is protected by copyright. All rights reserved.
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admissions (Reifler, 2012)°"; and

prescription opioid-related overdose

H (Pauly, 2018)®

Abbreviati @ interrupted time series; NMPR: Nonmedical prescription pain reliever.

I I
* See Appemdix 4 for the modified GRADE Summary of Findings. The GRADE approach

automaticalla ratgs observational studies a low quality of evidence score. Since all of our included
articles use rvational approach, compared to a randomized trial, all policy/outcome pairs are
initially gi quality of evidence score. Policy/outcome groups can then be rated up or down.

%
If the qualjence score is moved up or down from the low rating, we provide an explanation

following

"We exclu

F

llowing studies from Table 4 because they evaluated PDMP provisions, not

overall PD ompared robust to nonrobust PDMPs: Brown et al, 2017;% Gilson et al., 2011;**

a

Green et al., 20125 Haffajee et al., 2018;% Kuo et al., 2016;% Pardo et al., 2016; Phillips et al.,

2017;" Ras al., 2015;°® Ringwalt et al., 2015;% Sigler et al., 1984;" Suffoletto et al., 2018;”'

Sun et = Wastila et al., 1996;” Wen et al., 2017;"* and Yarbrough et al., 2018.” See

V]

Appendix 2 for a detailed summary of these evaluations.

i

‘Low-dose are prescriptions <61 morphine equivalent dose or short-acting opioids. High-dose

opioids are ions >120 morphine equivalent dose or long-acting opioids.

Auth
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Table 5. Tﬁiary ievention

Outcome @
*GRADE Qualingf

Evidence

Patient heal
*Low

3

Manu

results

Study

Design

Controlled

pre-post

ITS without

comparison

Number

of

Studies

Specific Findings

Increase in emergency department and
inpatient hospital admissions for
opioids and heroin (Nguyen et al.,
2018)"

No change in opioid-related, non-
heroin-related, or heroin-related
mortality (Rees et al., 2017)*

No change in nonprescription use of
prescription pain killers (Rees et al.,

2017)%

Decline in high-dose buprenorphine
fills following buprenorphine prior
authorization policy (Clark et al.,
2014)"

Increase in medium- and low-dose fills
following buprenorphine prior

authorization policy (Clark et al.,
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Uncontrolled

pre-post

Cross-

sectional

Author Manuscript

2014)"

Decrease in methadone maintenance
enrollment after removal of methadone
from Medicaid benefit (Deck et al.,
2006)"™

Patients who paid out of pocket for
methadone treatment more likely to
leave care than patients with benefit

coverage (Fuller et al., 2006)"

Increase in buprenorphine use
associated with state funds to subsidize
buprenorphine and state special
prescribing requirements (Andrews et
al., 2014)%°

No change in buprenorphine use
associated with state regulating
buprenorphine beyond federal standards
(Andrews et al., 2014)*

Greater use of opioid addiction
treatment in states with Medicaid
methadone coverage (Bachhuber et al.,
2017)"

Lower relapse rate associated with
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ript

L\

mandated naltrexone treatment (Merlo
etal., 2011)%

Opioid addiction treatment use higher
in states with Medicaid coverage than in
states with block-grant coverage or no

public coverage (Saloner et al., 2016)®

Naloxone access laws

Prescribingggis ng

S

*Low

Manu

Patient hea

*Very low

@T

evaluation

Auth

Controlled

pre-post

Controlled

pre-post

Increase in naloxone prescriptions
associated with naloxone access law,
lay dispensing, provider immunity
(Gertner et al., 2018)*

Increase in naloxone prescriptions
associated with standing-order
provision (Gertner et al., 2018; Xu et
al., 2018)*%

Increase in naloxone prescriptions
associated with third-party provisions
(Xu et al., 2018)¥

Decrease in naloxone prescriptions
associated with third-party provisions

(Gertner et al., 2018)*

Decrease in opioid-related and non-
heroin opioid-related mortality

associated with naloxone access laws
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(Rees et al., 2017)”

Decrease in opioid-related and non-
heroin opioid-related mortality
associated with naloxone access laws
that remove criminal liability for
naloxone possession (Rees et al., 201)”
No change in opioid-related mortality,
non-heroin opioid-related mortality, and
heroin-related mortality associated with
standing order provision (Rees et al.,
201)%

No change in heroin-related mortality
associated with naloxone access law,
standing order, or removing criminal

liability for naloxone possession (Rees

Manuscript

etal., 201)%

*See Appengix 4 for the modified GRADE Summary of Findings. The GRADE approach

v

automatically rates observational studies a low quality of evidence score. Since all of our included

articles use @ ational approach, compared to a randomized trial, all policy/outcome pairs are

©

initially gi quality of evidence score. Policy/outcome groups can then be rated up or down.

I

Ifthe q ence score is moved up or down from the low rating, we provide an explanation

t

following the score.

U

A
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Table 6. ﬁltiple Dolicies

Outcome . Study
L
Prescribing/dis ing | ITS with
comparison
s ITS without
< comparison

Number

of

Studies

Significant Findings

Decline in opioids prescribed (Rutkow
et al., 2015")%

Decline in opioids prescribed by high-
risk providers (Rutkow et al., 2015b;86
Chang et al., 2016")*’

Decline in percentage of high-risk
patients prescribed opioids (Chang et
al., 2018")"

Decline in opioid dosage dispensed
(Rutkow et al., 2015%)

Decline in opioid dosages prescribed by
high-risk prescribers (Chang et al.,
2016";" Rutkow et al., 2015") ¥
Decline in opioid dosage prescribed to
high-risk patients (Chang et al., 2018";**
Rutkow et al., 2015")%

No change in opioid dosages prescribed

by low-risk prescribers (Chang et al.,
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uscript

Patient be

M

Patient

Author Ma

Controlled

pre-post

Uncontrolled

pre-post

ITS with

comparison

Controlled

pre-post

Uncontrolled

pre-post

2016")"
No change in opioid dosage prescribed
to low-risk patients (Chang et al.,

2018")%

Decline in daily MEDs per patient for
opioid, hydrocodone, oxycodone,
methadone, and hydromorphone
dispensed (Al Achkar et al., 2018)¥
Decline in opioids dispensed in the
overall cohort, prior risk ,of opioid use
cohort, and opioid chronic opioid use
cohort (Sun 2017)*

No change in daily MEDs per patient
for morphine, fentanyl, oxymorphone,
and buprenorphine (Al Achkar et al.,

2018)%

Decline in opioids prescribed (Dowell,

2016)*

Decline in diversion rates for
oxycodone, methadone, and morphine

(Surratt et al., 2014°)°'
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thor Manuscript

No decline in diversion rates for
fentanyl, hydromorphone, and

buprenorphine (Surratt et al., 2014")"!

Decline in oxycodone-related mortality

(Delcher et al., 2015%)”

Decline in prescription-opioid-related
mortality (Kennedy-Hendricks et al.,
2016";"* Dowell, 2016)®

Smaller heroin-related mortality
increase than comparison state

(Kennedy-Hendricks et al., 2016")92

Decline in overdose mortality due to
oxycodone, methadone, hydrocodone,
and other opioid analgesics (Johnson et
al., 2014%”

Increase in overdose mortality due to
morphine, hydromorphone, and heroin

(Johnson et al., 2014%)”

Abbreviations: ITSJ interrupted time series; MED, morphine equivalent dose.

el
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* We do not provide a GRADE quality of evidence score for multiple policies because each article

evaluates different components of the same group of policies or a different combination of policies

entirely.“

® Articles e e components or the entire combined effects of the 2010-2011 Florida
H I

interventios.
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Appendix 1: Sea:ch strategy

PubM i eview Search Strategy (https://www-ncbi-nlm-nih-
gov.proxy.lib.umich.edu/pubmed?otool=umichlib)

Date Searc, 30/2018
Final num sults: 1546

(patient education as topic[MeSH Terms] OR education, continuing]MeSH Terms] OR patient
educatioM OR provider education[text word] OR continuing education[text word] OR
clinical pra eline[MeSH Terms] OR overdose education [text word] OR provider
guideline[text word] OR prescribing practices[text word] OR pain management clinic[text word] OR
d] OR pill mill[text word] OR drug approval[text word] OR drug approval[ MeSH
eterrent drug formulation[text word] OR take back[text word] OR take-back[text
line[text word] OR (overdose prevention[text word] AND education[text word]) OR
prescription nitoring program[text word] OR drug monitoring[MeSH Terms] OR prescription
monitoring program[text word] OR PDMP[text word] OR urine testing[text word] OR drug

pain clinic [text w
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supply[text word] OR formulary[text word] OR quantity limit* [text word] OR reimbursement[text
word] OR “Reimbursement Mechanisms”[Mesh:NoExp] OR doctor shopping[text word] OR doctor-
shopping[text word] OR pharmacy shopping[text word] OR pharmacy-shopping[text word] OR
prescrip“nitoring[text word] OR naloxone[MeSH Terms] OR naloxone[text word] OR
medication assisied treatment[text word] OR (reversal[text word] and agent*[text word]) OR
buprenorp @ ord] OR syringe exchange program|[text word] or syringe-exchange
program|textSwerd needle exchange program[text word] OR needle exchange program[MeSH
Terms] @Rmmeedie=exchange program[text word] OR good Samaritan[text word] OR marijuana [text
word] OR @a&nnabis [text word] OR prior authorization[text word] OR lock in[text word] OR lock-

in[text wo urance[ Title/Abstract] OR Medicaid[Title/Abstract]) AND ((analgesics,
opioid[Me$H Termis] OR opioid related disordersfMeSH Terms] OR analgesics/therapeutic
use[MeSH R ((opioid*[text word] OR opiate*[text word] OR heroin[text word] OR

morphine[text 1) OR oxycodone[text word] AND (addict*[text word] OR disorder*[text word]
OR dependgénifte ord] OR abuse*[text word] OR overdose [text word] OR mortality[text
word])))) AND ({State government[MeSH term] OR health policy[MeSH term] OR state health
plans[MeS OR (policy[text word] OR policies[text word] OR program[text word] OR
programst m] OR rules[text word] OR regulation[text word] OR legislation[text word]) AND
(state[text word] OR states[text word] OR state’s[text word] OR states’[text word] OR Alabama[text
word] OR @xt word] OR Arizona[text word] OR Arkansas[text word] OR California[text

word] OR text word] OR Connecticut[text word] OR Delaware[text word] OR Florida[text

word] OR ext word] OR Hawaii[text word] OR Idaho[text word] OR Illinois[text word] OR
Indiana[te R Iowa[text word] OR Kansas[text word] OR Kentucky[text word] OR
Loulslana[ ] OR Maine[text word] OR Maryland[text word] OR Massachusetts[text word]
OR Mi ord] OR Minnesota[text word] OR Mississippi[text word] OR Missouri[text

word] OR a[text word] OR Nebraska[text word] OR Nevada[text word] OR New
Hampshire rd] OR New Jersey[text word] OR New Mexico[text word] OR New York[text
word] olina[text word] OR North Dakota[text word] OR Ohio[text word] OR
Oklahoma[text word] OR Oregon[text word] OR Pennsylvania[text word] OR Rhode Island[text

word] OR guth Carolina[text word] OR South Dakota[text word] OR Tennessee[text word] OR

Texas[text Utah[text word] OR Vermont[text word] OR Virginia[text word] OR
Washingto ord] OR West Virginia[text word] OR Wisconsin[text word] OR Wyoming][text
word] OR s[text word] OR Alaska’s[text word] OR Arizona’s[text word] OR Arkansas’[text
word] OR a’s[text word] OR Colorado’s[text word] OR Connecticut’s[text word] OR

Delaware’
Idaho’s[te

d] OR Florida’s[text word] OR Georgia’s[text word] OR Hawaii’s[text word] OR
word] OR Illinois’[text word] OR Indiana’s[text word] OR lIowa’s[text word] OR

Kansas R Kentucky’s[text word] OR Louisiana’s[text word] OR Maine’s[text word] OR
Maryla d] OR Massachusetts’[text word] OR Michigan’s[text word] OR

Minnesota’ rd] OR Mississippi’s[text word] OR Missouri’s[text word] OR Montana’s[text
word] OR Nebraskid’s[text word] OR Nevada’s[text word] OR New Hampshire’s[text word] OR New
Jersey’s[te OR New Mexico’s[text word] OR New York’s[text word] OR North

Carolina’s[texdg@ord]| OR North Dakota’s[text word] OR Ohio’s[text word] OR Oklahoma’s[text
gon’s[text word] OR Pennsylvania’s[text word] OR Rhode Island’s[text word] OR
South Carolina&giext word] OR South Dakota’s[text word] OR Tennessee’s[text word] OR

Texas’[text word] OR Utah’s[text word] OR Vermont’s[text word] OR Virginia’s[text word] OR
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Washington’s[text word] OR West Virginia’s[text word] OR Wisconsin’s[text word] OR
Wyoming’s[text word]))

g Review Search Strategy
ghost.com.proxy.lib.umich.edu/ehost/search/advanced?vid=0&sid=5db759a6-7619-

4446-80d1-b342d5bb848b%40sessionmgr120)
I I

Date Searcifed: 98/30/2018

Final numb esults: 1887

SCI

CINAHL Scoping Review Search Strategy
(http://web.b.ebscghost.com.proxy.lib.umich.edu/ehost/search/advanced?vid=0&sid=099 18 7ca-b46e-
4e91-b4tb-38a21d4d8770%40pdc-v-sessmgr06)

Y

Date Sear 31/2018

Final num sults: 381

il

Crimin e Abstracts Scoping Review Search Strategy
(http:// ost.com.proxy.lib.umich.edu/ehost/search/advanced?vid=0&sid=9fb4893b-baa3-
4bd3-b194-e0360e34ac8c%40pdc-v-sessmgr05)

M

view Search Strategy (https://www-scopus-
.edu/search/form.uri?display=basic)

Date Searc 05/2018

Final num esults: 1978
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Appendixms included in scoping review

AbbreViutiovs—

(A)OR: (Ahdds ratio

ARCOS: Automatgd Reports and Consolidated Orders System

C

CDC Wonder: Wide-ranging Online Data for Epidemiological Research data

S

CI: Confide iMterval

ED: Emergency degpartment

G

EM: Emer dicine

1

ER: Exten

FFS: Fee fi

a

GSL: Good Sa tan Law

HMO: Hea intenance organization

IRR: In ti0

Vi

LIP: Lock-in program

I

LA(O): Lo img opioid

MAT: Med @ sisted treatment

MCPP: Multiple Copy Prescription Program

No

MED: Morphine equivalent dosage

MME: i lligram equivalent

NAL: Naloﬁcess Law
NCHS: National Center for Health Statistics

nal Drug Abuse Treatment System Survey

{

NMPR: Non-medi€al prescription pain reliever
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NSDUH: National Survey on Drug Use and Health

OAT: Opioid agonist therapy

PRRP: Ratigatkesdew and restriction program
RADARS:wed, Abuse, Diversion, and Addiction-Related Surveillance System
RR: Relatige risk

SA(O): Sho

acting (opioid)
SE: Standal

TEDS: The Treattaent Episodes Data Set

*We defingigtatistically significant as p < 0.05. Statistical significant at lower levels is reported.

Article Years Sample Design Outcome Finding(s) Strengths and
data source limitations
Primary p
Continuing medical e ion requirement
Katzman ew 2008-2013 1090 Uncontroll | New Mexico | Total MME of Limitations: No
2014 te participants in 6 | ed pre-post | Board of opioids dispensed controls for
Bill 215 courses Pharmacy increased from patient medical
requirement PDMP January-June 2008 | conditions,
t all health (835,798, 584) to provider
July-December characteristics,
professional 2011 nor other opioid

1 (1,039,292,508) relevant
and declined from | policies
January-June 2012
(998,153,444) to

January-June 2013

(926,180,808).

Opioid
prescriptions
filled, no.
increased from
January-June 2008
(748518) to July-
December 2011
(880838) and
remained largely
constant from
January-June 2012
(863768) to
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January-June 2013
(896925) .

Opioid MME per
prescription, No.
declined from
1117 in January-
June 2008 to 1033
in January-June
2013

I
! The proportion of
opioid
prescriptions with
dosage >100
MME per day
declined from
14.3% in 2010 to
12.1% in 2013.
The proportion of
opioid analgesics
up to 40 MME per
day increased
from 49.5% in
2010 to 56.9% in
2013.
Laws related to pai ement clinics
Dowell 101 2006-2013 38 states and DC | Controlled | IMS Health Combined policies | Strengths: State
2016 pre-post National (pain clinic law and year fixed
Prescription | and PDMP effects,
Audit; mandatory access intervention
National requirement) dose
Vital reduced
Statistics prescribing rates Limitations:
System by 80.1 (p <0.01) | IMS Health
Multiple MME:s prescribed | data does not
Cause of per state residents capture direct
Death per year and opioid
mortality prescription opioid | dispensing
files overdose deaths

O
=
-
I

per 100,000 state
residents by -1.198
(p <0.01).

Implementation of
pain clinic laws
alone did not
significantly
reduce opioid
prescribing or
prescription opioid
overdose death
rates.

Neither the
combined nor pain
clinic laws were
associated with a
statistically
significant
reduction in heroin
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death rate.

Kuo 2016 Multiple state | 2006-2012 5 % national Controlled | Medicare Only state laws Strengths:
laws: (1) sample of pre-post claims from | regulating pain Indicators for
physical Medicare Medicare clinics were patient

inati beneficiaries summary associated with a characteristics
fore with Parts A, B, files, significant
and D coverage Medicare reduction in Limitations:
and not in an Provider schedule II opioid | Blunt policy
HMO and with Analysis and | prescriptions (0.64 | definitions
resistant no cancer Review 95% CI. 0.47,
L M diagnosis in the Files, and 0.89). No law was
s, (3) year before or Outpatient associated with a
L the year of study Standard change in schedule
aid clinie Analytic 111 prescribing.
Files,
Medicare
Carrier
Files, and
Prescription
Drug Event
Files
seeking
overd

Lyapustin; 010 2009-2011 Patients with Interrupted | IMS Health Texas’s pain Strengths:

2016 any prescription | time series | LRx management clinic | Sensitivity
management claim activity analysis LifeLink law associated analyses
clinic law throughout without Anonymized | with decline in conducted by

observation compariso | Longitudinal | average MME per | varying period
period n Prescription | transaction (—0.57 | and converting
database mg/month, 95% closed to open

CI: -1.09, -0.06),
opioid volume
(kg) (-9.99, 95%
CI: -12.9, -7.11),
no. of opioid
prescriptions
(thousands) (-12.2,
95% CI: -15.3, -
9.15), and quantity
of opioid pills
dispensed (-714,
95% CI: -877, -
550).

The effects of the
policy were
greatest among
prescribers with
the highest

cohort

Limitations: No
indicator for
patient or
provider
characteristics,
opioid
mortality, and
other opioid
relevant
policies
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baseline opioid
prescribing
volume and
patients with the
highest baseline
opioid utilization.

Meara
2016

2006-2012

Random 40%
sample of all
Medicare
beneficiaries
who were 21 —
64 years of age
and enrolled in
fee for service
Medicare Parts
A,B,and D,
excluding
patients with
cancer diagnoses
or end stage
renal disease or
receiving
hospice care

Controlled
pre-post

Medicare
administrati
ve claims.
National
Death Index

Minimal
association
between individual
state policies and
opioid-related
outcomes.

No policy
associated with
change in four or
more opioid
prescribers,
proportion of
beneficiaries with
daily morphine
equivalent dose
>120 mg, and non-
fatal prescription
opioid overdose
without mention
of heroin.

Tamper-resistant
prescription (-
0.49, p<0.05) and
pain clinic
regulation (-0.71,
p<0.5) associated
with reduction in
long-term opioid
receipt. Other
policies not
associated.

Strengths:
Covariates for
beneficiary’s
demographic
characteristics,
behavioral
health
diagnoses, and
patient risk
scores

Limitations:
Limited
external validity
due to sample,
aggregate
policy measure

Franklin

Opioid prescris guidelines

2012

Fulton-
Kehoe
2015

g
tate
Cragen

P
fo) i
n-Cancer

-

S

ing

2003-2010
(data for
1996-2002
borrowed
from previous

paper)

WA worker’s
compensation
population

Uncontroll
ed pre-post

Medical
Information
Payment
System

Mean daily MED
was relatively
stable between
2002-20006,
declined in 2008
to 129.7 mg/day
MED, in 2009 to
113 mg/day MED,
and in 2010 to 105
mg/day MED

Opioid related
overdose deaths
increased from
2007 to 2009 and
declined sharply in
2009.

Limitations: No
demographic
controls

State
Interagency
Guideline on

2006-2010

Individuals ages
18-64 enrolled

in WA Medicaid
who had at least

Uncontroll
ed pre-post

WA
Medicaid

Increase in
enrollees with
methadone or
other opioid

Strengths
Covariates for
demographic
characteristics
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Opioid Dosing

1 paid claim for

prescription, any

for Chronic an opioid opioid poising, Limitations:
Non-Cancer prescription in and total opioid Minimal pre-
Pain Medicaid FFS. poisonings per period
H Excluded 100,000 during
individuals if study period.
medical claims
with a cancer Methadone
diagnosis and poisonings
dual eligible. occurred at 10
L times the rate of
! other prescription
opioid poisonings
and increased
between 2006 and
2010.
Rates of other
prescription opioid
poisonings
appeared to level
off after
implementation of
the WA opioid
guideline in 2007.
Garg 2013 ﬁ 2004-2010 Individuals Uncontroll | Medical Decline in mean Limitations:
ate enrolled in WA ed pre-post | Information | monthly Limited
workers’ Payment prevalence of controls
compensation System opioid use by included
g program aged 18 25.6% between
for Chronic to 64 with > 2004 (14.4%) and
1 opioid 2010 (10.7%).
prescriptions
Decline in incident
users who went on
to chronic opioid
therapy between
pre-guideline
period (6.3%, 95%
L CIL 6.1-6.6%) and
post-guideline
period (4.7%, 95%
CI: 4.5-5.0%)
Decline in high
dose prescriptions
(OR: 0.65, 95%
CI: 0.59-0.71)
Sullivan w 2006-2010 Individuals ages | Uncontroll | WA Median opioid Limitations:
2016 e 18-64 enrolled ed pre-post | Medicaid dose was Minimal pre-
in WA Medicaid enrollment unchanged at 37.6 | period, no
Guideline who had at least and mg MED from demographic
101 g 1 paid claim for outpatient 2006 to 2010. controls
ronic an opioid pharmacy
Noi prescription in claims Significant
Medicaid FFS. decreases in
Excluded opioid doses
individuals if corresponding to
medical claims the (-.44, 95% CI:
with a cancer -.50, -.37); the 90"
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diagnosis and

(-1.82,95% CI: -

dual eligible. 2.14, -1.50); the
95th (-4.29, 95%
CI: -5.37, -3.22),
H and 99th
percentiles (-
25.40, 95% CI: -
31.39,-19.41).
Weiner 2010-2014 Statewide total Interrupted | Ohio PDMP | Guidelines Strengths:
2017 emergency of opioid time series associated with a Introduced
prescriptions per | analysis 12.0% (95% CI: - orthopedic
delines month by with 17.7,-6.3) surgery as a
emergency compariso reduction in the control group in
physicians n level of total a 2-group

Author Manuscri

opioid
prescriptions per
month and a 0.9%
(95% CIL: -1.1, —
0.7) decline in
trend compared to
pre-guideline
trend.

Guidelines
associated with a
17.4% (95% CI: -
27.4,-7.3)
reduction in the
level of total
MME per month
and a —0.9% (95%
CL: -1.3,-0.6)
decline in trend
compared to pre-
guideline trend.

Guidelines
associated with an
11.2% (95% CI: -
18.8,-3.6)
reduction in the
level of total
monthly opioid
prescriptions
greater than a 3-
day supply and a
0.9% (95% CI: —
1.3, -0.5) decline
in trend.

Guidelines
associated with a
24.8% (95% CI: -
43.5,-6.1)
reduction in total
MME per month
for prescriptions
greater than a 3-
day supply, and
a—9% (95% CI: -
1.8, -0.1) decline

interrupted time
series model,
controlled for
number of
emergency
physicians
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anuscript

in trend

Significant
reduction in the
level of
prescribing for
hydromorphone
(29.6%, 95% CI:
—46.9%, —12.3%),
oxycodone
(20.8%, 95% CI: —
31.7%,-10.1%),
codeine (16.3%,
95% CI: =25.1%,
—7.5%), and
hydrocodone
(11.3%, 95% CI: —
15.6%, —6.9%), as
well as small
declines in trend.

Guidelines were
associated with a
decrease in
orthopedic surgery
prescribing, the
comparison, but
the effect was
larger for
emergency
medicine
prescribing.

Secondary pr

laws: (1)
physical
mination

patie
identification
before

2006-2012

5 % national
sample of
Medicare
beneficiaries
with Parts A, B,
and D coverage
and not in an
HMO and with
no cancer
diagnosis in the
year before or
the year of study

Controlled
pre-post

Medicare
claims from
Medicare
summary
files,
Medicare
Provider
Analysis and
Review
Files, and
Outpatient
Standard
Analytic
Files,
Medicare
Carrier
Files, and
Prescription
Drug Event
Files

Only state laws
regulating pain
clinics were
associated with a
significant
reduction in
schedule II opioid
prescriptions (0.64
95% CI: 0.47,
0.89). No law was
associated with a
change in schedule
III prescribing.

Strengths:
Indicators for
patient
characteristics

Limitations:
Blunt policy
definitions
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dispensing; (7)
immunity
from
prosecution
)

king

Meara Legal 2006-2012 Random 40% Controlled | Medicare Minimal Strengths:
2016 L f sample of all pre-post administrati association Covariates for
trolled Medicare ve claims. between individual | beneficiary’s
Ll) beneficiaries National state policies and demographic
ipt who were 21 — Death Index | opioid-related characteristics,
64 years of age outcomes. behavioral
and enrolled in health
fee for service No policy diagnoses, and
Medicare Parts associated with patient risk
A,B,and D, change in four or scores
excluding more opioid
patients with prescribers, Limitations:
resistant cancer diagnoses proportion of Limited
prescriptio; or end stage beneficiaries with | external validity
renal disease or daily morphine due to sample,
receiving equivalent dose aggregate
hospice care >120 mg, and non- | policy measure
fatal prescription
opioid overdose
without mention
of heroin.
regulation Tamper-resistant
prescription (-
0.49, p<0.05) and
pain clinic
regulation (-0.71,
p<0.5) associated
with reduction in
long-term opioid
receipt. Other
policies not
associated.
Drug supply
Cochran \ 2010-2012 Medicaid Cross- PA Lower rates of Strengths:
2017 enrollees who sectional Medicaid opioid abuse Variety of
initiated a new among High PA demographic
opioid (ARR: 0.89 (95% and health
medication not CI: 0.85-0.93) and | characteristics
used for Low PA (ARR: controls
addiction 0.93, 95% CI: included
treatment aged 087-1.00),
18 to 64, not compared to no Limitations:
dually eligible PA. Other
for Medicare, covariates
opioid without previous explaining
medi cancer placement in
treatment, not in plans with
long term care varying PA

for 90 or more
days, and not
receiving
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hospice services

Hartung 2012 Oregon 2011-2013 Individuals Controlled | Medicaid Policy Strengths:
2018 Medicaid PA enrolled in either | pre-post administrati | implementation Propensity
policy for the Oregon or ve claims associated with a score matching
% Colorado fee- reduction in the to weight
scriptions for-service estimated monthly | Colorado
L 1 Medicaid probability of an populations for
program opioid prescription | similarity to OR
between 01/2011 > 120 mg per day
and 12/2013 MED by 1.7% Limitations:
I who had at least (95% CI: -2.0, - Significant
! 1 opioid 1.4). variation
prescription fill between
during study Policy Oregon and
period and were implementation Colorado
not dual eligible associated with an | Medicaid
increase in programs, no
estimated monthly | indicator for
probability of an other opioid
opioid prescription | relevant
< 61 mg per day policies
MED by 1.0%
(95%CI: 0.4, 1.7).
Policy
implementation
associated with a
decrease in
multiple pharmacy
visits by 0.1%
(95%CI: -0.02, -
0.001)
No statistically
significant
difference between
Oregon and
Colorado in total
opioid prescription
or opioid
L prescriptions 61-
120 MED.
No change in
opioid related
emergency
department or
hospitalization in
both states
Keast W 2007-2009 Oklahoma (OK) | Controlled | Medicaid Policy associated Strengths:
2018 and Oregon pre-post administrati | with statistically Propensity
(OR) Medicaid ve claims significant change | scoring to
fee for service in new ER/LA weight OR
beneficiaries opioid in opioid- populations for
aged 18 — 64 naive patients (- similarity to
that were not 0.0074), new OK
dual eligible and ER/LA opioid

release/long-
acting opioid

were enrolled
for a minimum
of 75 % of the
study period

among all sample
(-0.0140), ER/LA
opioid count (-
0.1630), short-

Limitations: No
controls for
other opioid
relevant
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therapy

acting opioid
count (0.3633),
total opioid count
(0.3088), and non-
opioid pain
medication count
(-0.3674). No
statistically
significant
reduction was
observed for
ER/LA opioid as a
proportion of total
opioid
prescriptions.

Among high-risk
opioid users,
policy associated
with statistically
significant change
in long-term
opioid use
(0.0333), opioid-
opioid overlap
claims (-0.0305),
opioid-
benzodiazepine
overlap (0.0110),
multiple pharmacy
use (-0.0050), and
multiple prescriber
use (-0.0704). No
significant change
in high dosage
opioid use or
opioid-related
hospitalization or
ED visits.

policies

Morden
2008

dica
tolled
elcase

ent policy

Auth

r Manuscript

1996-2005

Outpatient FFS
Medicaid
prescription
claims in 49
states and DC

Controlled
pre-post

Outpatient
FFS
Medicaid
prescription
drug
dispensing
records

PA resulted in a
non-significant
0.19 reduction in
controlled-release
oxycodone use
(95% CIL: -36%,
2%).

State-specific use
changes for
controlled-release
oxycodone ranged
from -0.76 to 0.09.

A strict PA policy
associated with a
0.34 reduction in
controlled-release
oxycodone use
(95% CI: 0.47,
0.92) and a lenient
PA policy

Limitation:
Potential
confounding

associated with

other
differences

between states

with and
without PA
policies
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associated with a
0.06 reduction
(95% CI: 0.884,
1.33)

Riggs
2017

0

{

edicaid SA

Author Manuscr

2014

Patients aged 18
years or older
who

purchased at
least 1 SAO
prescription at a
KP pharmacy
using the
Medicaid benefit
during either the
pre-
implementation
or post-
implementation
period and were
continuously
enrolled in a
KPCO insurance
plan from
05/03/2014-
03/31/2015

Uncontroll
ed pre-post

KPCO
electronic
medical and
pharmacy
records

Primary study
population:
Median total daily
oral morphine
equivalents
(OME) decreased
from 6.8 mg pre to
6.6 mg post (p =
0.027). No
statistically
significant change
in: mean total
daily dose of long
acting opioids,
proportion of
patients
purchasing any
long-acting opioid,
and proportion of
patients
purchasing >120
mg MME per day.

Secondary study
population of
individuals who
exceeded the SAO
limit at baseline:
Median total daily
oral morphine
equivalents
(OME) decreased
from 42.2 pre to
32.2 post
(p<0.001).
Decrease in
nonadjuvanted
pain medication
from 65.9% pre to
55.0% post
(p<0.001).

No statistically
significant change
in mean total daily
dose of long acting
opioids in OME,
proportion of
patients
purchasing any
long acting opioid,
and proportion of
patients
purchasing >120
mg MME per day.

patient or
provider

group

Limitations: No
indicators for

characteristics,
no comparison

Prescription drug monitoring programs

Ali 2017

| PDMP:

| 2004-2014

| 67,000 randomly | Controlled | NSDUH

No association

| Strengths:
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PDMP, PDMP
without
enhancements,
PDMP with

i

cess, PDMP

% i:@

and PDMP

['

ndatory

1

[==1

Author Manusc

m

selected
noninstitutionali
zed individuals
12 years or older
in the United
States

pre-post

between PDMP
implementation
and past-year non-
medical
prescription pain
(NMPR) reliever
use,
abuse/dependence,
nor initiation.

PDMP
implementation
associated with an
approximately ten-
day reduction in
days of NMPR use
in past year
(p<0.05).
Mandatory access
provision
associated with an
approximately 20-
day reduction in
days of past-year
NMPR use
(p<0.01).

No association
between PDMP
implementation
and past-year
heroin use,
abuse/dependence,
or initiation.
PDMP without
mandatory access
and enrollment
associated with
significant
reduction in past-
year days of
heroin use.

PDMPs without
mandatory access
or enrollment
provisions
associated with a
56% reduction in
the odds of having
two or more
prescribers as a
source for of
opioid
prescriptions used
nonmedically (p
<0.05).

PDMPs with a
mandatory access
provision were

Controlled for
pain
management
clinic regulation
and
demographic
characteristics
of respondents,
state and
quarter fixed
effects, state-
specific linear
time trends
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associated with an
80% reduction in
the odds of having
two or more
prescribers as a
source for non-
medical opioid
prescriptions (p <
0.05). PDMPs
without access or
enrollment
provision
associated with a
56% change in
having two or
more prescribers
as a source for
opioid
prescriptions used
nonmedically.
Other provisions
not statistically
significantly
associated with
two or more
prescribers.

PDMP not
statistically
significantly
associated with
social sources and

illegitimate
sources for NMPR
acquisition.
Baehren June-July Emergency Un- Survey of Opioid prescribing | Limitations:
2010 2008 department controlled University altered for 41% of | Single
patients age 18 pre-post of Toledo patients institution, lead
or older with Medical physician
painful Center In cases of altered | treated nearly
conditions, Emergency prescribing, 61% one third of
including dental, Department | resulted in fewer patients in data
neck, back, Physicians or no opioid set, no blinding
head, joint, or medications of providers
abdominal paint. prescribed and research
compared with assistants, self-
pre-OARRS. 39% | reported
resulted in patients | documentation
prescribed more of prescriptions,
painkillers than no covariates
originally planned. | for patient or
provider
characteristics
Bao 2016 2001-2010 Patients age 18 Controlled | National The Strengths: State
or older who pre-post Ambulatory | implementation of | and year fixed
reported pain as Medical a PDMP effects;
a reason for a Care Survey | associated with a Covariates for

Author Manuscript

visit to an office- 3.7-5.5% patient,
based physician reduction in the provider and
probability of visit
prescribing a characteristics
80
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nuscript

Schedule II opioid
(p <0.01)

PDMPs associated
with a
nonsignificant
decrease in
prescribing of
opioid of any kind
and pain
medication overall

Reduction in
schedule II opioids
was significant in
the first six
months of
implementation.
No subsequent
reductions were
significant.

Significant 4.3
percentage point
reduction in
overall pain
medication in third

year.
Brady 1998-2008 Opioids Controlled | ARCOS Binary PDMP Strengths:
2014 dispensed in pre-post associated with a Calendar year,
each state reduction in demographic
MMEs per capita characteristics,
(-0.033,p=10.69). | and geographic
The impact of region
PDMPs varied by
3 (3) state. Limitations: No
indicator
requirements MME:s dispensed accounting for
for committee per capita was cross-state trade

rsight; (4)

cQ
=
=
Qe
=]
@

Auth

434.39 (SE: 22.99)
in state quarters
with PDMPs
governed by
health
departments,
678.27 (SE: 17.51)
governed by board
of pharmacies, and
478.01 (SE: 29.56)
governed by other.
No value is
statistically
significant.

MMEs dispensed
per capita was
551.02 (SE: 25.66)
in states with
statutory
requirement for
committee

and other
relevant
policies
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Branham
2017

oversight and
494.27 (SE: 14.80)
in states without
requirement. No
value is
statistically
significant.

MMEs dispensed
per capita was
531.25 (SE: 23.80)
in states with laws
that impose no
expectation on
practitioners and
504.72 (SE: 15.26)
without
requirement. No
value is
statistically
significant.

Effects varied
significantly by
state.

uthor Manuscript

1992-2012

Change in
prescription
opioid and
heroin
admissions

Interrupted
time series
without
compariso
n group

TEDS

PDMP
implementation
was associated
with a 0.41
relationship
between heroin
and prescription
opioid admissions
overall (p <0.01).

PDMP
implementation
was associated
with a 0.50
relationship
between heroin
and prescription
opioid admissions
5 years after
implementation (p
=0.036)

Less than daily
data collection
associated with a -
154.9 relationship
between heroin
and prescription
opioid admissions
compared to daily
data collection (p
=0.01)

Strengths:
Covariates for
region and data
collection
frequency

Limitations: No
indicators for
other relevant
policies, only
three time
points for pre
and post
interventions

Brown
2017

rk
PD
STOP”)
mandatory

2010-2015

Six prescription
opioids (fentanyl
base,
hydrocodone,

Interrupted
time series
without

compariso

ARCOS,

NYSDOH
Bureau of
Narcotics

Change in the sign
of the slope for the
distribution of

MME:s before (b =

Strengths:
Covariates for
patient
characteristics,
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access hydromorphone, | n group Enforcement | -3.31,p <0.001) diagnoses and
oxycodone, data, and after (b = treatment
codeine, and Statewide 2.73,p<0.001)I- | services
morphine) Planning STOP.

H dispensed and and Limitations:
opioid and Research Increase in the rate | SPARCS does
heroin overdose Cooperative | of heroin overdose | not include
in New York System morbidity from substance abuse

(SPARCS) before (b =30, p < | centers not co-
0.001) to after (b= | located in
N 101.9,p<0.001) | hospitals, no
! I-STOP indicators for
other relevant
Increase in the rate | policies
of heroin overdose
plus prescription
overdose
morbidity before
(b=383,p=
0.001) and after (b
=98.8, p<0.001)
: 1.STOP
Evidence
suggestive that
prescriptions fills
decreased after I-
STOP.
No statistically
significant change
in the rate of
overdose
morbidity due to
prescription
opioids before and
after I-STOP.
Buchmuell | PDMP with 2007-2013 Random 5% Controlled | Medicare PDMPs without Strengths:
er 2018 and without sample of pre-post Part D mandatory access Sensitivity
{@ifiust access” Medicare claims provision analysis
;L beneficiaries associated with a conducted to
enrolled in Part statistically assess influence
D and fee-for- significant of other opioid-
service Medicare increase in filling relevant
at 5 or more policies, fixed
pharmacies effects for
(0.001) and in states and half-

Autho

proportion of
patients with 4 or

years
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more new patient Limitations:
visits (0.004). No Outcome data
statistically does not
significant include opioid
difference in purchases not
probability of reimbursed
taking opioids, for | through
211+ days supply, Medicare
120+ daily MED,
overlapping
claims, 5+
prescribers, out of
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Curtis
2006

state prescribers,
out of state
pharmacies, and
opioid poisonings

PDMPs with
mandatory access
provisions were
associated with a
decline in
probability of
taking opioids (-
0.007, 95% CI: -
0.0133, -0.0004),
overlapping claims
(-0.006, 95% CI: -
0.0095, -0.0016),
5+ prescribers (-
0.002, 95% C: -
0.0035, -0.001),
5+ pharmacies (-
0.001, 95% CI: -
0.0015, -0.003),
and 4+ new patient
visits (-0.002, 95%
CI: -0.0031, -
0.004). Must-
access provisions
were not
statistically
significantly
associated with a
change in 211+
days supply, 120+
daily MED, out of
state prescribers,
out of state
pharmacies, and
opioid poisonings

Stronger
mandatory access
provisions were
associated with the
greatest
reductions.

Author Manuscript

2000

Individuals
whose health
insurance
required
AdvancePCS to
track claims,
were enrolled
continuously
during calendar
year 2000, and
filled at least one
prescription drug
claim for any
drug during
study period

Cross-
sectional

AdvancePC
S (now
Caremark
Rx, INC)

Counties with
PDMP had 36.5
fewer opioid
analgesic claims
per 1,000 total
prescription claims
compared to
counties without a
PDMP (p < 0.01).
Counties with
PDMP had 2.0
fewer controlled-
release oxycodone
claims per 1,000
total prescription

Strengths:
Demographic
and drug use
prevalence
covariates

Limited: No
controls for
geographic
variation in
medical
conditions,
insurance
coverage, or
other opioid
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claims compared relevant
to counties policies
without a PDMP
(p <0.01).
Dave 2017% 2003-2014 Treatment Controlled | TEDS PDMP did not Strengths:
admissions to pre-post statistically Specific PDMP
i 1 federally funded significantly affect | feature; state
facilities treatment and year fixed
admissions for effects;
prescription drugs | differential
across age groups. | policy response
across relevant
Mandatory access | age groups;
provision urbanity,
significantly different abuse
associated with 5.8 | substances; and
(p <0.05) fewer referral source
treatment for treatment
admissions for admission;
prescription drugs | demographic
per 10,000 covariates; time
individuals ages period selected
18-24,32 (p< attempts to
0.1) admissions address
among individuals | confounding
aged 25-44, and due to physical
0.35(p<0.01) examination
fewer admission requirement
among individuals | policies
aged 45+. Effect
not statistically
significant for
ages 12-17.
No reduction in
heroin related
treatment
admissions
associated with
PDMP or
L mandatory access
provision observed
D in any age group.
Deyo 2018 2011-2014 Oregon Uncontroll | Food and Decrease in Strengths:

i clinicians who ed pre-post | Drug opioids dispensed Propensity
prescribed an Administrati | from 16.9 to 15.0 score matching
opioid. on National per capita per
Clinicians who Drug Codes, | quarter during the Limitations: No
registered for the Oregon vital | first three years of | indicators for
PDMP prior to records PDMP operation. prescriber
December 1, demographics,
2011 were Gradual patient
excluded. downward diagnosis

statistically
insignificant

S
<

decrease in total
number of daily
MME dispensed
per capita (2.80 to
2.41)
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No significant
difference between
PDMP registrants
and nonregistrants
in change in
prescriptions,
multiple
prescribers, or
inappropriate
prescriptions.

Registered
prescribers had
more (6.04) opioid
patients with an
average daily
MME >/= 90 than
nonregistered
prescribers (p =
0.012)

Registered
prescribers had
greater percentage
(12.2%) of opioid
prescriptions that
overlap a sedative-
hypnotic
prescription within
30 days than
nonregistered
prescribers
(11.0%)
(p=0.043).

Registered
prescribers had
lower opioid-
related
hospitalizations
(199) than
nonregistered
prescribers (158)
(p=1034)

or Manuscript

Gilson 2000-2006 Opioid Interrupted
2011 ate B1 prescriptions time series
requiring without
compariso
n

Controlled
Substance
Utilization
Review and
Evaluation
System

Requiring a
security form was
associated with a
sustained
prescribing
increase for SA
hydromorphone
(5.215,p <.001),
meperidine
(10.256, p <.001),
and SA oxycodone
(5.504, p <.001).
No prescribing
changes were
found for SA
fentanyl,

Limitations: No
covariates for
prescriber
characteristics
or other opioid
relevant
policies
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methadone, SA
morphine, or long-
acting opioids.

Green 2011 Connecticut Cross- Primary data | 7.8 % of Rhode Limitations:
2012 armacist Pharmacists sectional collection Island pharmacist Small sample (n
accessibility: registered with had used the =210),
the Connecticut PDMP compared response bias,
PDMP at the t0 67.9 % of no indicator for
and dispensers time of the Connecticut other opioid
L survey, pharmacist (p < relevant
stances Connecticut 0.01) policies or
Pharmacists prescriber
Association’s characteristics
membership
listserv, and
nd Connecticut
n pharmacists
ectly acclks registered with
0 iel the Department
of Consumer
professio Protection’s
communication
listserv
Rhode Island:
All Rhode Island
pharmacists
licensed to
dispense
medications
Haffajee PDMP: 2010-2014 Commercially Interrupted | Optum Relative percent Strengths: Four
2018 P insured adults time series | commercial | difference in mean | pairs of
aged 18-64 with claims opioid fills per comparison and
exhibiti compariso enrollee: -16.151in | intervention
eight of Controlled pre- n, Kentucky vs. states,
post: controlled Mississippi (p < sensitivity
that facilitate Commercially pre-post 0.001), -6.79 in analyses to

prescribers’

ess to

I

Neig|
comparison
states without

insured adults
aged 18-64 with
opioid fills at
any time during
study period

New Mexico vs.
Texas (p <0.001),
-5.23 in
Tennessee vs.
Georgia (p <
0.001), and -2.93
in New York vs.
New Jersey (p <
0.10).

Relative percent
difference in mean
MED dispensed
per enrollee
equaled -18.33 in
Kentucky vs.
Mississippi (p <
0.001), -10.72 in
New Mexico vs.
Texas (p <0.01), -
10.43 in
Tennessee vs.
Georgia (p <

check for bias
associated with
changing study
population

Limitations: No
indicator for
other opioid
relevant
policies
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P

0.01), and -10.54
in New York vs.
New Jersey (p <
0.05).

Relative percent
difference in
percent of
enrollees with
daily

MED >100mg: -
20.42 in Kentucky
vs. Mississippi (p
<0.01). Not
statistically
significant for
other states.

Relative percent
difference in mean
quarters with
opioid Rx filled
by >3 doctors per
enrollee: -40.44 in
Kentucky vs.
Mississippi (p <
0.001). Not
statistically
significant for
other states.

Relative percent
difference in mean
quarters with
opioid Rx filled by
>3 pharmacies per
enrollee: -38.06 in
Kentucky vs.
Mississippi (p <
0.001). Not
statistically
significant for
other states

Kuo 2016

drug limits;
(5) prohibiting

2006-2012

5 % national
sample of
Medicare
beneficiaries
with Parts A, B,
and D coverage
and not in an
HMO and with
no cancer
diagnosis in the
year before or
the year of study

Controlled
pre-post

Medicare
claims from
Medicare
summary
files,
Medicare
Provider
Analysis and
Review
Files, and
Outpatient
Standard
Analytic
Files,
Medicare
Carrier
Files, and
Prescription

Only state laws
regulating pain
clinics were
associated with a
significant
reduction in
schedule II opioid
prescriptions (0.64
95% CI: 0.47,
0.89). No law was
associated with a
change in schedule
111 prescribing.

Strengths:
Indicators for
patient
characteristics

Limitations:
Blunt policy
definitions
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doctor Drug Event
shopping or Files
fraud; (6)
requiring
identification
| prosecution
individual
asgistan
Landau PD 2017 Random sample | Uncontroll | Primary data | Pre-PDMP, EM Limitations:
2018 of patients ed pre-post | collection providers Convenience
reporting with indicated they sample of
pain-related planned to providers and
complaints to prescribe an patients
the Emergency opioid analgesic in
Department at 63.1% of
UPMC Mercy encounters. Post-
Hospital PDMP, EM
providers reported
that they planned
on prescribing an
opioid analgesic in
66.0 % of
encounters.
89.3% of
encounters
resulted in no
change in opioid
prescribing
planned
Li 2014 PDMP: (1) 1999-2008 All drug Controlled | Multi-cause- | PDMPs were Strengths: Time
ary overdose deaths | pre-post of-death associated with trend,
i in the United files of the increased risk in demographic
P States National drug overdose characteristics,
Center for mortality geographic
Health compared to non- region,
Statistics PDMP states (aRR | macroeconomic
1.11; 95% CI: condition, and
1.02, 1.21). drug overdose
death reporting
Board of accuracy
pharmacy included as

governing agency
associated with
increased risk of
drug overdose
mortality
compared to non-
PDMP state (aRR
1.14,95% CI:
1.00, 1.30). No
statistically
significant

indicators in
model

Limitations:
Aggregate drug
overdose death
dependent
variable,
limited
covariates
included in
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Author Manuscript

difference for
department of
health and other
governing
agencies.

No statutory
requirement for
committee
oversight
requirement
associated with
increased risk of
drug overdose
mortality
compared to non-

PDMP state (aRR:

1.13,95% CI:
1.02, 1.26). No
statistically
significant
difference for
statutory
requirements for
committee
oversight and
other governing
agencies.

Explicit laws that
impose no
expectation on
practitioner
associated with
increased risk of
drug overdose
mortality
compared to non-

PDMP state (aRR:

1.17,95% CI:
1.02, 1.34). No
statistically
significant
difference for no
explicit law.

No statutory
authority to
monitor non-
controlled
substances
associated with
increased risk of
drug overdose
mortality
compared to non-

PDMP state (aRR:

1.13,95% CI:
1.02, 1.24). No
statistically
significant

model
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difference for
statutory
requirement

Significant state
variation in drug
overdose mortality

Lin 2018 2012 Ambulatory Cross- NAMCS The binary and Strengths:
visits to non- sectional survey characteristic Covariates for
indicator for federally PDMP indicators prescriber
El pomp employed office- were not characteristics,
lementatio based physicians statistically practice setting,
in 39 states significantly practice region,
associated with electronic
pain medication or | medical record
opioid adoption, and
cce prescriptions. new patient
w status
Limitations: No
model
indicators for
other opioid
relevant
policies,
reporting bias
Maughan iber- 2004-2011 ED visits Controlled | Drug Abuse | PDMP was not Strengths:
2015 accessible involving opioid | pre-post Warning associated with a Covariates for
P analgesics per Network difference in the unemployment
quarter, per public use rate of emergency | rate
100,000 in 11 files department visits
metropolitan involving opioid Limitations:
area residents analgesics Aggregate
PDMP
indicator, no
indicators for
other opioid
relevant
policies and
! opioid mortality
McAllister 2013, 2014 Patients aged 18 | Un- Primary data | There was no Strengths:
20 | PDMRgalled or older treated controlled collection change in the Indicator for
15 in the immediate | pre-post average number of | patient medical
care areas of the controlled complaint and
emergency substance sex
departments. prescriptions nor
Patients uncontrolled Limitations: No
excluded if they substance covariates for
were not directly prescriptions per provider
discharged from patient when E- characteristics
the ED, had FORCSE data was
incomplete provided to
medical record, prescribers in
if E-FORCE emergency
data was not department
provided to the
provider
2006-2012 Random 40 % Controlled | Medicare Minimal Strengths:
sample of all pre-post administrati | association Covariates for
16 | controlled Medicare ve claims. between individual | beneficiary’s
substances: (1) beneficiaries National state policies and demographic
91

This article is protected by copyright. All rights reserved.




Moyo

393
(=]

Author Manu

—_
-2

prescription who were 21 — Death Index | opioid-related characteristics,
limits, (2) 64 years of age outcomes. behavioral
PDMP, (3) and enrolled in health
physician fee for service No policy diagnoses, and
inati Medicare Parts associated with patient risk
pharmacist A,B,and D, change in four or scores
excluding more opioid
patients with prescribers, Limitations:
cancer diagnoses proportion of Aggregate
prescription, or end stage beneficiaries with | policy measure
L (m renal disease or daily morphine
s ntification, receiving equivalent dose
iist hospice care >120 mg, and non-
i i fatal prescription
opioid overdose
without mention
of heroin.
aj c
ulation Tamper-resistant
prescription (-
0.49, p<0.05) and
pain clinic
regulation (-0.71,
p<0.5) associated
with reduction in
long-term opioid
receipt. Other
policies not
associated.
2007-2012 5% national Interrupted | Medicare PDMP Strengths:
sample of time series | Part D implementation Propensity
Medicare with Prescription | was associated score matching
beneficiaries in compariso | Drug Event with reduced to identify
10 states n group claims opioid volume comparison
compared to non- state, five pairs
PDMP states: of comparison

- Overall: -2.36
kg/ month,
95% CI: -
3.44,-1.28

- Schedule II: -
1.89
kg/month,
95% CI: -
3.38,-0.40

- Schedule III: -
0.38
kg/month,
95% CI: -
0.54, -0.03

PDMP
implementation
was not associated
with a change in:
total opioid
volume of
Schedule IV or V
opioids; mean
MMEs overall; or
number of

and intervention
states

Limitations: No
indicators for
other opioid-
relevant
policies, binary
PDMP indicator
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Script

prescriptions
dispensed.

In stratified
analyses, MME
declined by 3.73
mg/ prescription
(95% CI: 6.22,
1.24) among
disabled
beneficiaries and
by 3.02
mg/prescription
(95% CI: 3.86,
2.18) among
Medicare
Advantage Drug
Plan beneficiaries.
There were no
changes in older

adults and PDMP
beneficiaries.

Nam 2017 | PDMP All drug All death Controlled | CDC PDMP Strengths:
categories: certificates filed | pre-post WONDER, implementation State-specific
1999-2014; in all NCHS not associated linear time
Each drug jurisdictions in mortality with reductions in | trends,
category: the US data, US mortality due to covariates for
1999-2010 Census overall drug percentage of

Bureau and overdose or to state population
NCHS overdose related to | that is male,
estimated prescription white, high
population opioids, heroin, school educated
data methadone, or or better (age

Author Man

synthetic opioids.

PDMPs in
operation > than 5
years associated
with higher rates
of overall drug
overdose mortality
using both the
underlying cause
of death data
(1.39,p=0.02)
and multiple cause
of death data
(1.36,p=0.01).
PDMPs in
operation > 5
years also
associated with
higher mortality
rates due to legal
narcotics (0.90 p =
0.04) legal
narcotics and
benzodiazepines
(0.94, p=0.04),
illicit drugs (0.82,
p=0.01), and

25 or older),
uninsured,
enrolled in the
Medicaid
program, and
median
household
income

Limitations:
Binary PDMP
indicator
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other drugs (1.16,
p=0.02). Not
statistically
significant for all
PDMPs.

1999-2014 Age-adjusted Controlled | CDC PDMP states did Strengths:
20 opioid overdose | pre-post WONDER not have a Covariates
16 death in all 50 statistically for GSL, pain
states and DC significant clinic
different opioid management
overdose rate than | laws, access to
no PDMP states (p | medical
=0.18) marijuana
dispensaries,
Every 1-point demographic
increase in PDMP | measures,
strength was policy precision
associated with a addressed
0.01 (significant at
p=0.01) Limitations:
reduction in Absence of
overdose deaths some PDMP
related to opioid characteristics
pain relievers in (e.g. prescriber
model 1. Every 1- | participation as
point increase in obligatory or
PDMP strength voluntary)
was associated
with a 0.015
(significant at p =
0.05) reduction in
overdose deaths
related to opioid
pain relievers in
model 2.
PMPs in the third
quartile were
associated with an
approximately
L 0.18 (95% CI: -
0.34,-0.016)
reduction in opioid
overdose death
rates compared
with states without
a PMP. PMPs in
the 1%, 2" and 4"
quartiles did not
have a statistically
significant
different effect
s than no PMP.
Effects of NAL,
GSL, and pain
clinic laws were
non-significant.
Patrick PDMPH 1999-2013 Age-adjusted Interrupted | CDC PDMP Strengths:
20 | Binary opioid overdose | time series | WONDER implementation Covariates for
16 indicator for death in 35 with associated with a demographic
94
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PDMP states compariso decrease in opioid- | characteristics,
implementatio n related overdose state fixed
n, (2) four or death rates (AOR: | effects, and
more drug -1.12,p <0.001). PDMP
enactment
nitored, (3) Four or more drug
schedules Limitations: No
monitored covariates for
associated with a other opioid
mandatory use decrease in opioid- | related policies
L mn related overdose
death rates (AOR:
L -0.55, p <0.05)
Data updated at
least weekly
associated with a
decrease in opioid-
related overdose
death rates (AOR:
-0.82, p<0.001)
s Mandatory use or
registration
associated not
statistically
significantly
associated with
opioid-related
overdose death
rates
Paulozzi 1999-2005 Unintentional Controlled | Multiple PDMP states and Strengths:
20 drug overdose pre-post cause of proactive states Covariates for
11 deaths, opioid death did not have a population
overdose mortality statistically median age,
mortality, and files from significant median
nand (2) opioid National difference, in drug | household
binary consumption in Center for overdose deaths, income,
active 50 states and DC Health opioid-related ethnicity
L Statistics, mortality rate, nor distributions,
ARCOS mean MME rates education level,
than non PDMP and urbanity
states and non-
proactive states. Limitations:
Limited policy
precision, no
covariates for
other opioid
relevant
policies
Pauly 2004-2014 All provider, Controlled | Truven States with Strengths:
20 PDMP facility, and pre-post Health PDMPs Covariates
18 ) pharmaceutical Marketscan experienced include
claims for administrati significantly less demographics
eligible privately ve claims increase in and diagnosed
insured adults data prescription substance use
opioid-related disorders
overdose rates
(aRR=1.003, 95% | Limitations:
1I-1V, 1I-V), CI: 1.001, 1.004) Lacking
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(3) frequency
of data

reporting from
dispense to the
1

than states without
PDMPs
(aRR=1.008, 95%
CI: 1.005, 1.01).

important
demographic
covariates (e.g.
race and
ethnicity) and

er, (4) Several features of | indicators for
PDMPs were other opioid
associated with relevant
protective effects policies
patient’s on prescription
m opioid-related
!tory to in- overdose—such
that there was no
i change in
poisoning in states
with such PDMP
features, while
crj there were
e increases in
d: poisoning rates in
states without such
prescribin features. This
certain included PDMPs
es requiring daily or
weekly upload of
dispensing data,
those requiring
prescribers to
query the PDMP
data in certain
situations, those
with schedule II-
IV or schedule 1I-
V monitoring, and
those requiring
unsolicited
reports.
Phillips PDMP with 2011-2014 Residents of 50 Controlled | CDC Mandatory access Strengths:
20 | mandatory states and DC pre-post WONDER provision Covariates for
17 ess associated with an | state urbanity,
isi ) 0.11 increase in population on,
binagy mean annual age- education, and
ifdtCator adjusted opioid unemployment
; related mortality
rate per 100,000 Limitations:
people (p =0.005) | Severely
limited
For every covariates,
additional year significant
since mandatory heterogeneity
access provision within PDMP
enactment, mean program not
opioid-related accounted for,
mortality rate newly adopted
increased by 0.056 | laws restrict
compared with follow-up
states without period
provision (p =
0.0048)
Rasubala 2013 New 2013 Every patient Un- Primary data | A majority of Limitations:
20 | York PDMP who visited the controlled collection patients received Potential
96
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—_
W

dental urgent
care center

pre-post

pain medications
in 3-month
periods: pre I-
STOP 76.8%,
post-1 (67.0%),
post-2 (64.1%).

Among patients
who received pain
medications, there
was a decrease in
the percentage
prescribed opioids
during study
period: pre I-
STOP (30.6%),
post-1 (14.1%),
post-2 (9.6%) (p <
0.05). The odds of
a patient needing
opioid analgesic
decreased over
study period.

Decrease in
patients who
received opioid
analgesics pre
(452) and post-1
(190) and post-2
(140) I-STOP (p
<0.0001). No
change in non-
opioid analgesics

confounding
associated with
lack of model
covariates and
other potential
explanations

Reifler

—_ N
N O

Reisman

S N
O S

2003-2009

74 opioid
treatment centers
from 33 states

Controlled
pre-post

RADARS

Poison Center
intentional
exposures
increased, on
average, per
quarter by 1.019
without PDMP
(95% CI: 1.008,
1.030) and 1.002
with PDMP (95%
CI: 0.992, 1.012).

Opioid treatment
admissions
increased, on
average, per
quarter by 1.049
without PDMP
(95% CI: 1.036,
1.063) and 1.026
(95% CI: 1.009,
1.044) with
PDMP.

Limitations:
Self report and
selection bias
inherent within
RADARS,
PDMP variation
not captured, no
indicators for
other opioid
relevant
policies and
state
demographic
features

=)

Author Manuscript!

1997-2003

(1) State
shipments of
prescription

Controlled
pre-post

ARCOS,
TEDS

Significant
reduction in the
rise of oxycodone

Strengths: Nine
socioeconomic
variables,
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99%CI: 1.03,

opioids and (2) shipments for population
drug admissions PDMP compared density, and
into publicly to non-PDMP (- housing density
funded drug 370.9, p=0.019). included as
H rehabilitation covariates
facilities in 14 Odds of patient
states with entering an
PDMP, 26 states inpatient drug
without PDMP rehabilitation
program for
L prescription opioid
! abuse in PDMP
was significantly
lower than non-
PDMP (OR:
0.775, 95% CI:
0.764, 0.785).
Ringwalt h 2009-2011 Number of Un- Health No association Limitations:
20 roliifa (NE) prescriptions for | controlled Information | between either Large 6-month
15 controlled post only Designs explanatory blocks for mean
substances in variables and and total
NC controlled queries, no
substance indicator for
prescriptions or prescriber or
controlled patient
substance fills characteristics
included in
model
Sigler 1981-1982 All prescriptions | Uncontroll | Primary data | Decrease in Limitations: No
for schedule II ed pre-post | collection schedule I controls for
drugs dispensed prescriptions as a prescriber
to ambulatory percentage of total | characteristics
patients at a prescriptions from | (except
1200-bed 1.57 in 1981, 0.55 | prescriber
teaching hospital in 1982, and 0.57 category),
in 1983 patient
characteristic,
60.4% decrease in | other hospital
schedule II drugs or public
from 1981 to policies
1982.
Simoni- o | 2007 Medicare- Cross- MarketScan | Compared to non- | Strengths:
Wastila eligible retirees sectional Coordinatio | PDMP, PDMP had | Covariates
(2018) ctronic- and their n of Benefits | increased odds of include basic
dependents administrati any analgesic sociodemograp
(ePDMP), 3hd ve claims prescription (aOR | hic, specific
data ePDMP=1.19, comorbidities
and paper 99% CI: 1.19, related to
PD 1.20; aOR analgesic use
MP) etpPDMP = 1.04, | and psychiatric

conditions, and
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1.05). annual number
of physician
Among analgesic office visits
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users, the odds of

receiving potent Limitations:
schedule II Other variations
analgesics relative | in PDMP policy
H to schedule V may explain
analgesics were change
lowest for
individuals
residing in
et+pPDMP states
R (aOR e+pPDMP =
! 0.54, 99%CI: 0.53,
0.55), followed by
ePDMP states
(aOR ePDMP =
0.76, 99%CI: 0.75,
0.77) relative to
non-PDMP states.
The odds of
receiving schedule
III-V OAs were
highest for
individuals in
PDMP compared
to non-PDMP
states.
Suffoletto 2015-2017 All patients aged | Interrupted | Primary data | Decline in opioid Strengths:
20 | P 18 or older times collection prescribing rate by | Sensitivity
17 M discharged with series -12.4 % (95% CL: analysis
an opioid without 10.8, 14.1) over conducted with
access prescription each | compariso study period varied pre-
month from 15 n implementation
emergency periods
departments in
the University of Limitations: No
Pittsburgh indicator for
Medical Center other opioid
system relevant
policies and
L prescriber or
patient
characteristics
Sun 2018 ] O 2013-2015 Washington Un- Medicaid PDMP not Strengths:
Va state Medicaid controlled claims from | significantly Hospital and
au beneficiaries pre-post the associated with year fixed
aged 16 or older Washington | reduction in the effects,
enrolled between State Health | proportion of interaction term
01/01/2013 — Care visits with opioid between binary
09/30/2015, Authority prescribing (5.8/1, | PDMP indicator
excluding 000 encounters, and query rate
members with a 95% CI: -0.11, and 6 individual
cancer history, 11.8) or total high-risk
dual eligible, dispensed MME factors,
received hospice (2.66, 95% CI: - covariates for
or nursing care, 0.15, 5.48). patient
and enrolled for demographics
less than 3 No evidence that and health
months effect was characteristics
concentrated in
high-risk opioid Limitations:
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users.

Blunt policy

definition

Wastila
1996

Wen 2017

1989

38,384 patient
office visits

Cross-
sectional

1989
Ambulatory
Medical
Care Survey

MCPPs had a
negative influence
(-1.11, p<0.001)
on schedule 11
opioid use and a
positive influence
(0.59 p<0.001)
on schedule III
opioid use. There
was 1o statistically
significant
association
between MCPP
and schedule IV
opioid use.

Limitations: No
controls for
other opioid-

relevant

policies and

patient or
provider

characteristics,

dosage and
quantity no
considered

t

CCSS

e
O
=
S
S
-
<

2011-2014

Number of
prescription fills
in 46 states

Controlled
pre-post

2011-14
Medicaid
State Drug
Utilization

Average number
of Schedule II
opioid
prescriptions per
quarter was 15.3
in states without
any mandate and
13.9 in state with a
mandate (p <
0.05).

Registration
mandate alone
associated with a -
1.49 reduction in
number of opioid
prescriptions per
100 Medicaid
enrollees
compared to no
registration
mandate (p <0.05)

Registration and
access mandate
associated with a -
1.90 reduction in
number of opioid
prescriptions per
100 Medicaid
enrollees
compared to no
registration
mandate (p <0.05)

Access mandate
associated with a
minimal and non
significant
reduction.

Strengths:
Covariates

for

opioid-relevant
state policies
and economic

conditions,

state

and year fixed

effects

Yarbrough
20

PDMP with
real-time

2010-2013

Total days
supply of

Controlled
pre-post

Medicare
Part D

PDMPs associated
with a reduction in

Strengths:

Physician and
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18 access to
patient
information
defined as (1)

penser

Man

analgesics in
states that
implemented a
new online
PDMP during
2011-2013

days supply
prescribed per
physician for:

- Opioids
overall: 2%, p
<0.01

- Oxycodone:
5.2%,p<
0.01

- Hydrocodone:
2.8%,p<
0.01

PDMPs associated
with a 1.4%
increase in days
supply prescribed
per physician of
schedule IV
opioids (p< 0.05).

PDMPs were not
associated with
changes in days
supply in states
without mandatory
access
requirements.

PDMPs not
associated with
difference in
prescribing of
non-opioid
analgesics,
schedule II, or
schedule III drugs.

year fixed
effects,
covariates for
county-level
economic and
demographic
effects

Limitations: No
data on dose
strength

Tertiary prevention

I

Good Samarit.

Nguyen New York
2018

Autho

2010-2012

270 hospitals in
NY and NJ

Controlled
pre-post

State
Emergency
Department
Databases
and State
Inpatient
Databases

Good Samaritan
laws associated
with increases in
emergency
department visits
and inpatient
hospital
admissions related
to opioids (IRR:
1.21,95% CL
1.00, 1.48) and
heroin (IRR: 1.34,
95% CI: 1.00,
1.86). The results
were inconclusive
for non-heroin
opioid overdose
(IRR: 0.98, 95%
CI: 0.86, 1.13)

Strength:
Hospital and
time fixed
effects

Rees 2017 | Naloxone

1999-2014

Opioid-related,

Controlled

National

Adoption of

Strength: State
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access laws heroin-related, pre-post Vital naloxone access and year fixed

and Good and non-heroin Statistics laws associated effects,
Samaritan opioid related System with a 0.043 population,
laws deaths in the reduction in all PDMP
United States opioid-related implemented,
per 100,000 mortality, a 0.045 police officers
population by reduction in non- per capita,
year heroin opioid- medical
related mortality, marijuana
and no change in legalization,
heroin related beer tax,
mortality (all cigarette tax,
values were not and
statistically unemployment
significant at p = rate covariates
0.0048)
Adoption of

naloxone access
laws standing
order provision
associated with a
0.015 reduction in
all opioid-related
mortality, a 0.015
reduction in non-
heroin opioid-
related mortality,
and a
0.091increase in
heroin-related
mortality (all
values were not
statistically
significant at p =
0.05).

Removing
criminal liability
for naloxone
possession
associated with
0.134 decrease in
the number of
opioid-related
deaths (p < 0.01),
a 0.134 decrease
in the number of
deaths involving
opioids other than
heroin (p < 0.05),
and a 0.169
decrease in heroin-
related deaths (not
statistically
significant at p =
0.05)

Adoption of Good
Samaritan laws
was associated

Author Manuscript
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with a 0.101
reduction in all
opioid-related
mortality, 0.098
reduction in non-
heroin opioid-
related mortality,
and a 0.070
increase in heroin-
related mortality
(all values were
not statistically
significant at p =
0.05).

Neither naloxone
access laws nor
Good Samaritan
laws were
associated with a
change in non-
prescription use of

prescription
painkillers.
Opioid addictio, policies
Andrews 2005, 2011 2005: 170 opioid | Cross- NDATSS States that regulate | Limitations: No
2014 treatment sectional buprenorphine physician
programs 2011 follow- | beyond federal license to
up survey to | standards had 1.23 | prescribe
2011: OTPs that NDATSS higher odds of any | buprenorphine,
participated in conducted use of client
2005 plus a by Cornell buprenorphine, characteristic,
subsample of University’s | 0.69 lower odds of | or other
replacement Survey use for relevant state
OTPs Research detoxification, and | policy
ards; (2) Institute 1.06 higher odds indicators

funds

available to

sidize
ine
se;

u

fo ibing
renorphine

for maintenance.
None of these
values were
statistically
significant at p <
0.05.

States with funds
available to
subsidize
buprenorphine had
2.06 higher odds
of any use of
buprenorphine,
2.51 higher odds
for detoxification,
and 1.81 higher
odds for
maintenance. All
of these values
were statistically
significant at the p
<0.05.

States that
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imposed special
requirements for
prescribing
buprenorphine had
1.94 higher odds
for any use of
buprenorphine,
4.55 higher odds
for detoxification,
and 2.88 higher
odds for
maintenance. Only
the use of
buprenorphine for
maintenance was
statistically
significant at p <0
.05.

Bachhuber 2013, 2014 Pregnant women | Cross- TEDS Admissions in Strengths:
2017 age 18-44 who sectional states with Covariates for
reported using coverage of sociodemograp
either heroin or methadone hic, substance
opioid maintenance were | use and
analgesics, were more likely to treatment
admitted to receive OAT in all | characteristics
residential or settings (32.9%,
outpatient 95% CI: 19.2, Limitations:
treatment, and 46.7), residential TEDS does not
had Medicaid settings (14.3%, include data
insurance 95%CI: -0.7, from privately
29.2), intensive treated
outpatient (40.2%, | facilities, no
15.5, -64.8), and indicators for
non-intensive other opioid
outpatient (37.9%, | misuse policies
15.5, 64.8) than nor opioid
admissions in misuse
states without incidence or
coverage. prevalence
Clark 2007-2008 Primary Care Interrupted | MassHealth | The percentage of | Strengths:
2014 Clinician plan time series | claims members filling Measured
and fee-for without doses greater than | variation among
service members | compariso 24 mg/day different dose
with a diagnosis | n group decreased from levels of
of opioid 16.5% to 4.1%. buprenorphine
dependence who users

filled at least one
prescription for
buprenorphine +
naloxone during
study period

0.81% monthly
decrease in high-
dose group.

Increase from
34.1% -37.5% in
medium dose (>
16 and < 24 mg)
and from 44.3% -
54.3% low dose (<
16 mg) groups
after policy.

Relapse events
increased sharply

Limitations: No
controls for
other opioid-
relevant
policies
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Deck 2006 tmoval of

after policy
implementation
but returned to
pre-policy trends
by the end of 2008

This article is protected by copyright. All rights reserved.

2002, 2003 Single childless Uncontroll | Oregon’s Opiate users Strengths:
adults aged 18 to | ed pre-post | Client presenting for Demographic
64 addicted to Process publicly funded and medical
opiates eligible Monitoring treatment after history
treatment, for the Oregon System , policy changed covariates
including | Health Plan Medicaid had 60% lower
thadone Management | odds of being Limitations: No
Information placed in a covariates for
System methadone other opioid
maintenance relevant policy,
program compared | cohort variation
to the prior year (p | between 2002
<0.001). and 2003
Fuller 2003-2004 149 clients at a Uncontroll | Primary data | Of the 68 Limitations:
2006 methadone ed pre-post | collection individuals who Small sample,
program self-paid, 23 left large dropout
treatment. rate (33% at
time 4),
Of the 48 potential
individuals who sampling bias
did not lose the associated with
benefit, 9 left care. | voluntary
participation
Not provided. | 18 Cross- Primary data | 72.7% of the no Limitations:
Treatment anesthesiologist | sectional collection naltrexone group Small sample,
group and 4 experienced a no covariates
selected from | anesthesiology relapse and 9.1% included
providers that | residents of the naltrexone
opiate use signed group experienced
disorder contract after arelapse (p <
atment only | policy 0.01).
implementati
on; control
group
selected from
providers that
signed
contract
immediately
before
implementati
on
Saloner 2012 Medicaid Cross- TEDS 45.0% of Strengths:
2016 public fundiag enrollees sectional Medicaid-enrolled | Models
admitted to individuals used adjusted for
treatment for OAT in states with | individual-level
opioid use Medicaid coverage | demographic
disorder, for methadone and substance
excluding maintenance, use
detoxification 30.1% in states characteristics,
admissions in 36 with block grant sensitivity
states coverage only and | analysis to
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coverage 17.0% in states account for if
with no coverage difference were
(p=<0.01). not exclusive to
Medicaid
H populations
Limitations:
Limited to
methadone
treatment
| Naloxone Wec RS-
Gertner !loxone 2007- 2016 Total number of | Controlled | Medicaid Any naloxone Strengths: State
2018 1) outpatient pre-post State Drug provision in place level covariates,
prescriptions Utilization associated with an | including state
dispensed and Data 18.0 increase in unemployment,
reimbursed dispensed Medicaid
through naloxone enrollment,
Medicaid in all prescriptions per federal
50 states state-quarter (p -= | Medicaid
0.002). Standing assistance
order provisions percentages ,
associated with an | percent of state
average increase expenditures on
of 33.1 naloxone Medicaid,
prescriptions per lagged crude
state-quarter (p — opioid overdose
0.001). Lay death rates,
dispensing state
associated with an | unemployment
average increase measures, and
in 1.24 naloxone Medicaid
prescriptions per enrollment;
state-quarter (p = state fixed
0.912). Third party | effects
immunity
associated with an | Limitations: No
average decrease indicator for
in naloxone other opioid
prescriptions per relevant
state-quarter by policies
L 20.5 (p=10.013).
Prescriber
immunity
associated with an
average increase
of 23.8 naloxone
prescriptions per
state-quarter (p =
0.011).
Rees 2017 W 1999-2014 Opioid-related, Controlled | National Adoption of Strength: State
icess laws heroin-related, pre-post Vital naloxone access and year fixed
and non-heroin Statistics laws associated effects,
Samaritan opioid related System with a 0.043 population,
deaths in the reduction in all PDMP
United States opioid-related implemented,
per 100,000 mortality, a 0.045 police officers
population by reduction in non- per capita,
year heroin opioid- medical
related mortality, marijuana
and 0.006 increase | legalization,
in heroin related beer tax,
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mortality (all
values were not
statistically
significant)

Adoption of
naloxone access
laws standing
order provision
associated with a
0.015 increase in
all opioid-related
mortality, a 0.015
reduction in non-
heroin opioid-
related mortality,
and a 0.091
increase in heroin-
related mortality
(all values were
not statistically
significant).

Removing
criminal liability
for naloxone
possession
associated with
0.134 decrease in
all opioid-related
deaths (p <0.01),
a 0.134 decrease
in all non-heroin
opioid-related
mortality (p <
0.05), and a 0.169
decrease in heroin-
related mortality
(not statistically
significant)

Adoption of Good
Samaritan laws
was associated
with a 0.101
reduction in all
opioid-related
mortality, 0.098
reduction in non-
heroin opioid-
related mortality,
and a 0.070
increase in heroin-
related mortality
(all values were
not statistically

cigarette tax,
and
unemployment
rate covariates

Author Manuscript

significant)
Xu 2018 2007-2016 - Annual number Controlled | Symphony NAL with Strengths:
Symphony of retail pre-post Health’s standing order or Controlled for
(1) standing Health’s naloxone PHAST third party patient MAT
order or third PHAST prescriptions Prescription | prescribing use, state and
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party Prescription dispensed, Monthly associated with an | year fixed
provision, (2) Monthly opioid overdose database, average increase effects
standing database deaths CDC of 78 prescriptions
order, (3) third Wonder dispensed per state | Limitations:
M 2005-2015 — dataset per quarter (p < Increased
CDC Wonder 0.001) Medicaid
coverage of
Standing orders naloxone may
associated with an | confound
average increase finding
L of 48 prescriptions
! dispensed per state
per quarter (p =
0.005)
O Third party
prescribing
associated with an
average increase
of 72 prescriptions
dispensed per state
per quarter (p <
0.001)
Multiple polici
Al Achkar | 2 101 2011-2014 Total opioids Interrupted | Indiana’s Emergency rule Strengths:
2018 dispensed in time series | Prescription | associated with an | Patient and
Indiana without Electronic instantaneous provider fixed
compariso | Collection decrease in daily effects
n group and MMEs per patient
Tracking of opioids
Program dispensed in both
(Indiana the recipient (-
PDMP) 72.7,p<0.01) and

Author Ma

provider (-67.2, <
0.01) fixed effects
models.
Emergency rules
also associated
with a trend
decrease in daily
MME per patient
of opioids
dispensed (-0.045,
<0.01) in the
recipient fixed
effect model but
not the provider
fixed effect model

Emergency rule
associated with
decrease in daily
MEDs per patient
dispensed for all
opioids (-3.17,p <
0.01),
hydrocodone (-
3.68,p<0.01),
oxycodone (-2.03,
p ), methadone (-
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uscript

6.19,p<0.01),
and
hydromorphone (-
3.54, p <0.05). No
statistically
significant effect
was noted for
morphine,
fentanyl,
oxymorphone, and
buprenorphine.

The effect of the
policy was greater
for males (-3.68,

p <0.01) than
females (-2.80, p <
0.01) and greater
for 0-20 years (-
27.26,p<0.01)
than 20-40 years (-
3.00,p<0.01),
40-60 years (-2.45,
p<0.01), 60+
years (-2.04,p <
0.01).

N
=3
i .
2
=3
s~

Chang 2010-2012 57,031 Interrupted | IMS ‘s Florida’s high-risk | Strengths:
2016 prescribers who time series | LifeLink providers Sensitivity
prescribed at with LRx claims experienced large analysis varying
nic least one opioid compariso relative reductions | threshold of
ingple o in Florida or n group in opioid patients high-risk
n Georgia in the (-539, 95% CI: - prescriber,
12-month pre- 829, 243), opioid interaction term
intervention prescriptions as a for state and
period percent of all period, and
prescriptions (- interaction term
0.08, 95% CI: - for state and
0.20, -0.03), MME | post-
(—0.88 mg/month, | intervention
95% CIL: —1.13,
L —0.62), and total Limitations:
opioid volume Dataset only
(—3.88 kg/month, contains retail
95% CI: —5.14, prescription
—2.62). claims
Low-risk
providers did not
experience
statistically
significantly
relative reductions
in measures for
opioid prescribing
practices.
Chang 2010-2012 2.76 million Interrupted | QuintilesIM | Compared with Strengths:
2018 individuals who time series | S LRx Georgia, Florida Model
lived in Florida with Lifelink high-risk patients indicators for
a or Georgia, had compariso | Longitudinal | experienced state, period
implementatio at least 1 n group prescription | reductions in (pre or post),
n pharmacy claim claims prescription opioid | month,
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Author Manuscript

each within the
first and last 3
months of study
period, and filled
prescriptions
from stress
reporting data to
QuintilesIMS
within the first
and last 3
months

utilization. Opioid
shoppers (i.e.
patients visiting
>3 prescribers and
>3 pharmacies to
acquire opioids
during any 90-day
period)
experienced a
reduction in MME
per transaction (-
1.08 p <0.01),
total opioid
volume (-0.55 p <
0.01), days
supplied (-0.10, p
not statistically
significant), and
opioid
prescriptions (-
0.19,p 0.01).

Concomitant users
(i.e. at least 30
days of
concomitant
opioids and
benzodiazepines)
experienced a
reduction in MME
(-1.07, p<0.01),
total opioid
volume (-2.61, p <
0.01). Days
supplied not
significant.

Chronic users (i.e.
consuming more
than 100 MMEs
per day for more
than 90
consecutive days)
experienced a
decline in MME (-
1.20,p <0.01) and
total opioid
volume (-4.58, p <
0.01), and opioid
prescriptions (-
0.71,p <0.01).
Days supply not
statistically
significant.

Low-risk patients
generally did not
experience
statistically
significantly
relative reductions

interaction term
of state and
month,
interaction term
for state and
period
indicator, and
state and post-
intervention
month indicator

Limitations:
Dataset only
contains retail
prescription
claims
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in opioid

utilization.
Delcher Florida 2003-2012 Florida state Interrupted | Florida PDMP associated Strengths:
2015 PDMP: (1) population time series | medical with a -24.8 death | Intervention
with examiners reduction in dose evaluated
ifdicator for compariso | commission | oxycodone caused | through query
n group mortality the rate, model
month after incorporated
implementation (p | effects of
continuous =0.008). simultaneous
L W Florida and
Sicator Every one PDMP national opioid
query per health related policies
care provider
associated with a Limitations:
decline in Significant
oxycodone-caused | correlation
deaths by 0.229 between PDMP
persons per month | indicators and
(p =0.002). indicators for
other opioid
related policy
Dowell Opioid 2006-2013 38 states and DC | Controlled | IMS Combined policies | Strengths: State
2016 pre-post Health’s (pain clinic law and year fixed
polisi i National and PDMP effects,
Prescription | mandatory access intervention
Audit; requirement) dose
National reduced
Vital prescribing rates Limitations:
Statistics by 80.1 (p <0.01) | IMS Health
System MMEs prescribed | data does not
opioids Multiple per state residents capture direct
Cause of per year and opioid
Death prescription opioid | dispensing
mortality overdose deaths
files per 100,000 state
residents by -1.198
(p <0.01).
Implementation of
pain clinic laws
alone did not
significantly
reduce opioid
prescribing or
prescription opioid
overdose death
rates.
Neither the
combined nor pain
clinic laws were
associated with a
statistically
significant
reduction in heroin
death rate.
Johnson 12 2003-2012 Drug overdose Uncontroll | Florida From 2010-2012, Limitations: No
2014 Flor P death rates per ed pre-post | Department decrease in covariates for
and pain 100,000 FL of Health overdose death other national
management resident rates due to opioid relevant
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clinic law

oxycodone (-

policies and

implementatio 52.1%), prescriber or
n and other methadone (- patient
policy 27.2%), and characteristics
M hydrocodone (- included in
23.1%). All values | model
are statistically
significant at p <
0.001.
N From 2010-2012,
! increase in
overdose deaths
due to morphine
(56.2%),
hydromorphone
(189.9%), and
heroin (122.4%).
All values are
statistically
significant at p <
0.001.
Kennedy- 2003-2012 State monthly Controlled | Florida Prescription opioid | Strengths:
Hendricks overdose death pre-post Department overdose mortality | Model
2016 rate of Health, per 100,000 predictors
North populations in include month,
Carolina Florida was -0.55 state, and a
State Center | (95% CI: -0.79, - month-state
for Health 0.29) from March- | interaction
Statistics October 2010, -
1.79 (95% CI: - Limitations:
2.55,-0.93) from Confounding

Author M

January-December
2011, and -3.02
(95% CI: -4.31, -
1.57) from
January-December
2012) lower than
what would have
been expected had
the changes in
mortality rate
trends in Florida
been the same as
changes in trends
in North Carolina.

While both Florida
and North
Carolina
experienced sharp
increases in heroin
overdose during
the first half of
2011, Florida’s
increase in
mortality rates
from heroin from
early 2011 to late
2012 was
substantially less

associated with
simultaneous
implementation
of other opioid
relevant
policies in
Florida and
North Carolina
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than North

Carolina’s.
Rutkow 2010-2012 2010 -2012 Retail Interrupted | IMS Health Laws associated Strengths:
2015 Florida PDMP prescriptions time series | LifeLink with 2.5 kg/month | Sensitivity
% dispensed in FL | with LRx (IMS reduction in total analyses
nagement and Georgia compariso | Incorporated | opioid volume and | varying policy
inic la n ) data a 0.45 mg/month window and
@ decline in mean open cohort
0 MME in Florida
policy compared to Limitations: No
E initiatives | Georgia. No effect | indicators for
! on mean days’ prescriber or
supply per patient
transaction or total | characteristics
number of opioid
prescriptions
dispensed.
w Significant
decreases in MME
per transaction
attributable to the
laws were limited
to those with the
highest levels of
opioid use at
baseline.
Strongest change
in total opioid
volume and mean
MME per
transaction were
among providers
with the highest
baseline
prescription
volume.
Sun 2017 Washington 2011-2013 ED visits by Interrupted | Medicaid Mandates Strengths:
Sndated Medicaid time series | medical and | associated with a Covariates for
beneficiaries in without pharmacy 1.5% reduction demographics
practices to Washington who | compariso | claims data (95% CI: -2.8%, - | and physical
édt D were not dual n 0.2%) in opioid and mental
@ eligible, under dispensed within 3 | health
: 15 years of age, days of visits in conditions
and did not have the overall cohort.
a history of Limitations:
active cancer nor Mandates Findings can
hospice or associated witha - | not be

prescribin
guideld

nursing home
care in the prior
year

4.7% reduction
(95% CI: -7.2%, -
2.3%) in opioid
dispensed within 3
days of visit in the
prior risk opioid
use cohort.

Mandates
associated with a -
3.6% reduction
(95% CI: -5.6, -

attributed to
particular
mandate
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1.7%) in opioid
dispensed within 3
days of visit in
chronic opioid use

H cohort.
Surratt 010-20 2009-2012 Florida agencies | Un- Researched Significant Strengths:
2014 P participating in controlled Abuse declines in Geographic
and pain the Drug pre-post Diversion diversion rates specific
management Diversion and were observed for | diversion rates
E Clinie taw ! program Addiction- oxycodone (-1.31,
lementatio Related p <0.05), Limitations:
Surveillance | methadone (-0.23, | Reporting bias
System p <0.01), associated with
morphine (-0.13, p | non-
<0.05). representative
sample

No significant
decline for
fentanyl,
hydrocodone,
hydromorphone,
buprenorphine.

chy of types of public health law research designs *

andomized
ontrolled trial

Experiments in which units are assigned exposure to a
legal intervention or no exposure randomly.

Study observes outcomes at multiple time points pre- and
post- a specific legal intervention. Stronger designs
include a comparison group now exposed to the legal
intervention.

Study evaluates an outcome for a population on either side
of a pre-defined cutoff.

ifference-in-
ifference (or)
controlled pre-post

Study observes outcomes before and after a legal
intervention compared to a group not exposed to the legal
intervention.

Observ ncontrolled pre-

ost

Study observes outcomes before and after a legal
intervention but without a comparison not exposed to the
legal intervention. Stronger designs adjust for potential
confounding.

Uncontrolled post-
only

Study observes outcomes after a legal intervention but
without a comparison not exposed to the legal
intervention. Stronger designs adjust for potential
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confounding.

Cross-sectional

lesign

confounding.

Study measures outcome variable at one point in time
after the intervention. Stronger designs adjust for potential

*This class w tem intends to provide a simplified hierarchy of design types to assist

policym.akers in assessing public health law research. It is neither exhaustive of all study designs nor
does it 1nc§ora!e study quality variation within the same research design. For instance, it is possible

that a well i

interested 1

ons of specific studies, see Appendix 5.

and analyzed quasi-experimental or observational studies may be more

appropriat@al inference than a poorly conducted randomized controlled trial. For readers
limit

Appendix

E Summary of Findings™®

requireme

limitations in
study design®

Number of studies by Quality of Notes

design evidence

Study design | Number
Continuin Prescribing/dispensing | Uncontrolled | 1 Very low One evaluation
medical pre/post
education due to

Failure to
adequately control
confounding (e.g.,
no control group,
minimal
covariates)

Laws relat Prescribing/dispensing
to pain
manageme

clinics

ITS without | 1
comparison

Controlled 3
pre-post

Very low

due to
inconsistency
in results

While differences
in direction, in and
of themselves, do
not constitute a
criterion for
inconsistency of
results, the
magnitude of
effects vary across
studies

1ent behavior

Controlled 1
pre-post

Very low®

One evaluation

ient health

Controlled 2
pre-post

Low
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Opioid
prescribj
guidelines

shopping
laws

Prescribing/dispensing | ITS with Low
comparison
Uncontrolled
pre-post
Uncontrolled Very low* One evaluation
pre-post
Controlled Very low Failure to
pre-post adequately control
due to confounding in one
limitations in | o -luation
study design
Controlled Very low* One evaluation
pre-post
Controlled Very low* One evaluation
pre-post
Controlled Moderate Consistency
pre-post among rigorous
due to evaluations in
Uncontrolled magnitude statistically
pre-post and _ significant decline
consistency in high-dose,
of effect increase in low-
dose, and no
change total
opioids
nt behavior Controlled Very low* One evaluation
pre-post
Patient health Controlled Very low Failure to
pre-post adequately control
due to confounding in
Cross- limitations in | ..o coctional
sectional study design

evaluation (e.g., no
control group,
minimal
covariates), leaving
one rigorous study
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Prescription | Prescribing/dispensing | ITS with 1 Low
drug comparison
monitoring
progra Controlled 8
pre-post
Uncontrolled | 3
- pre-post
Cross- 4
sectional
nt behavior Controlled 2 Very low Differences in
pre-post outcomes measures
fl”e to . changes policy
INCONSISIENCY | offect within
in results studies
ent health ITS with 2 Very low While differences
comparison in direction, in and
due to of themselves, do
ITS without | 1 INCONSISIENCY | oot oo titite a
comparison in results criterion for
Controlled 10 inconsistency of
pre-post result‘s, the
magnitude of
effects, as well as
direction, vary
greatly across
studies
Good nt health Controlled 2 Low
Samaritan pre-post
Laws
Policies nt health ITS without |1 Very low Significant
affectin comparison differences in
opioid due to outcomes measures
addictio Uncontrolled | 2 INConsistency | ,.1oss studies
treatment pre-post in results
Cross- 4
sectional
rescribing/dispensing | Controlled 2 Low Some
access laws pre-post inconsistency in

results remain due
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to outcome
measurement,
specifically third-
party prescribing

ent health Controlled 1 Very low* One evaluation
pre-post

*GRAD des of evidence: high quality — further research is very unlikely to change our
conﬁdenceutimate of effects; moderate quality — further research is likely to have an important
impact on colmfidence in the estimate of effect and may change the estimate; low quality - further
research isWery likBly to have an important impact on our confidence in the estimate of effect and is
likely to cha e estimate; very low quality — we are very uncertain about the estimate.

® The GF\A@ach automatically rates observational studies a low quality of evidence score.
Since all of our included articles use an observational approach, compared to a randomized trial, all
policy/outcome s are initially given a low quality of evidence score. Policy/outcome groups can be
rated up or the quality of evidence score is moved up or down from the law rating, we

provide an e ion following the score.
“Policy/ou ir with only one study. We acknowledge that the GRADE framework rates the

quality of evidence for each outcome, not each study. Thus, the quality of evidence score for

policy/outdg@m s with only one evaluation are inherently limited due to the sole evaluation.
ated all policy/outcome pairs with one evaluation a very low GRADE quality of

evidenc%

Appendix 5: Number of studies annually by intervention type
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