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Abstract

Objective: In response to persistent public health concerns regarding prescription opioids, many 

states and healthcare systems have implemented legislation and policies intended to regulate 

or guide opioid prescribing. The overall impact of these policies is still uncertain. The aim of 

this systematic review was to examine the existing evidence of provider-level and patient-level 

outcomes preimplementation and postimplementation of policies and legislation constructed to 

impact provider prescribing practices around opioid analgesics.

Design: A systematic search of MEDLINE, EMBASE, the Web of Science, and the Cochrane 

Database of Systematic Reviews was conducted to identify studies evaluating the impact of 

opioid prescribing policies on provider-level and patient-level outcomes. The systematic review 

was conducted in accordance with Preferred Reporting Items for Systematic Reviews and Meta-

Analyses guidelines.

Results: Eleven studies were included in the review. A meta-analysis was not possible due to 

between-study heterogeneity. Six of the studies assessed state-level policies, and five were at the 

level of the healthcare system or hospital. Studies showed temporal associations between policy 

implementation and reductions in opioid prescribing, as well as opioid-related overdoses. Results 

were mixed regarding the impact of policies on misuse. The majority of the studies were judged to 

be of low quality based on the GRADE criteria.

Conclusions: There is low to moderate quality evidence suggesting that the presence of opioid 

prescribing policy will reduce the amount and strength of opioid prescribed. The presence of these 

policies may impact the number of overdoses, but there is no clear evidence to suggest that it 

reduces opioid misuse.
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INTRODUCTION

Misuse and abuse of prescription opioids present an ongoing public health crisis. More 

than 1 million emergency department visits per year are directly related to prescription 

drug misuse and abuse.1 Even more alarming, the number of unintentional overdose deaths 

from prescription pain relievers has increased substantially in the United States, more than 

quadrupling since 1999.2 Coinciding with the rise in opioid-related morbidity and mortality 

is an increase in opioid prescribing, primarily for chronic noncancer pain. Hydrocodone is 

now the most commonly prescribed medication in the United States; it is prescribed more 

frequently than any blood pressure, cholesterol, or diabetes medication.3 The number of 

prescriptions for opioids has increased from approximately 76 million, in 1991, to nearly 

207 million in 2013, with the United States their biggest consumer globally, accounting 

for almost 100 percent of the world total for hydrocodone and 81 percent for oxycodone.4 

Literature suggests a parallel relationship between the availability of prescription opioids 

and opioid-related deaths,5 as well as a possible association between opioid-related mortality 

and daily opioid dose.6–10 The increased availability of prescription opioids, daily dose 

thresholds, opioid type, polysubstance use, and many other demographic and geographical 

factors contribute to the observed increase in opioid-related mortality.11,12

Prescription opioids can be useful for the management of both acute and chronic pain, but 

it is essential to balance the need for effective pain management with the prevention of 

opioid-related harms such as abuse and overdose. The prescribing practices surrounding 

opioids have therefore been placed squarely in the center of the debate between the benefits 

and harms of prescription opioids. For the purposes of this review, we focus on the extent 

to which state-level prescribing policies may have impacted clinician’s prescribing practices 

and the resultant rates of adverse opioid-related outcomes.

Responsible opioid prescribing is not a new concept however; in 1997, the Federation of 

State Medical Boards (FSMB) introduced the “Model Policy for the Use of Controlled 

Substances for the Treatment of Pain,” which was also adopted by several state medical 

boards. Subsequent to this, there have been several revisions to this policy and in response 

to growing pressure to respond escalating opioid prescribing, several states and healthcare 

systems implemented more specific legislation or policies on opioid prescribing intended 

to guide clinician practices. The Washington (WA) State Agency Medical Director’s Group 

(AMDG) implemented the first state-level opioid dosing guideline in the United States, 

followed by legislation in 2010 aimed at creating opioid prescription practices which were 

able to manage and reduce chronic noncancer pain, without significantly increasing the 

patient’s opioid-related morbidity and mortality.8

Policies such as the Washington State guidelines are distinct from prescription drug 

monitoring programs (PDMPs), which allow providers to track patient and prescriber 

information related to controlled substances. The implementation of PDMPs has been 

demonstrated to decrease the prescribing of schedule II controlled substances.13 Currently, 

49 states have different versions of PDMPs that are operational, but opioid prescribing 

policies are not as ubiquitous and are currently available in only 11 states.14 In addition, the 

policies themselves are heterogeneous in nature, addressing components of prescribing such 

Beaudoin et al. Page 2

J Opioid Manag. Author manuscript; available in PMC 2023 February 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



as dosing or duration, the use of high dose opioids, initiation and maintenance of therapy, 

pain contracts, and patient monitoring.15 There are several possible reasons why more states 

have not adopted prescribing policies, including policies are often implemented at the level 

of the healthcare system, concern of balancing physician autonomy and oversight, and lack 

of evidence supporting their effectiveness.

However, evidence-based clinical practice guidelines could assist clinicians in making 

informed prescribing decisions. The content of prescribing guidelines can vary but often 

include statements on initial dosing, duration, dose adjustments, and use of high dose 

opioids (often defined as ≥120 mg/d of MED).16 There is a growing body of literature 

examining the effectiveness of opioid prescribing policies and it is now necessary to evaluate 

and summarize the best available evidence on the topic.13

The goal of this systematic review was to examine the existing evidence of provider-level 

and patient-level outcomes preimplementation and postimplementation of policies and 

legislation constructed to impact provider prescribing practices in the United States and 

Canada. Provider-level outcomes focused on prescribing metrics such as average daily 

morphine equivalents prescribed, whereas patient-level outcomes focused on negative health 

outcomes such as overdose deaths.

METHODS

Eligibility criteria

It was anticipated that few randomized controlled trials would exist; therefore, the search 

included other study designs (cohort, time series, and cross sectional) to evaluate policies, 

legislation, or guidelines (referred to hereafter as “policies”) on the prescribing of opioids 

at the state or system level. To be eligible, a policy had to be specifically crafted to dictate 

or influence provider prescribing practices. System-level policies could occur at the level of 

a practice group, hospital, or healthcare system (eg, Veterans Affairs [VA]). The search was 

limited to the English language and only manuscripts where the full text could be obtained 

were eligible. Studies were excluded if they were conducted outside the United States or 

Canada, evaluated policies before 2007 (were not evaluated because they are considered 

outdated after 5–6 years),8 or included only patients with cancer-related pain. Studies of 

strictly educational interventions, measurements of adherence only, PDMPs, and pharmacy 

benefit strategies were also excluded, as these were not directly evaluating the impact of 

prescribing policies on the outcomes of interest.

Data sources and search strategy

We performed a comprehensive search of select databases to identify all relevant articles 

published on opioid prescribing policies between January 2007 and February 2015. A 

systematic search of MEDLINE, EMBASE, the Web of Science, and the Cochrane Database 

of Systematic Reviews was undertaken using a predefined strategy based on the combination 

of relevant terms. The following MEDLINE search was employed: (opioid OR opioids OR 

opiate OR narcotic OR narcotics) AND (policy OR policies OR guideline OR guidelines 
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OR law OR laws OR legislation OR rule OR rules) AND (prescribing OR prescription OR 

prescribe*).

In addition, conference proceedings from the past 5 years of the American Pain Society 

Annual Meeting and the International Association for the Study of Pain Annual Meeting 

were reviewed. Last, hand checking of references was performed of any review articles 

on the topic of opioid prescribing policies, as well as any eligible studies identified in the 

search.

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)17 

flow diagram was used to illustrate the process for screening, eligibility assessment, and 

inclusion in the review.

Outcome measures

We evaluated both the provider and patient outcomes. Provider-level outcomes focused 

on opioid prescribing: 1) opioid prescribing as a proportion of patient visits, 2) opioid 

prescriptions as a proportion of all prescriptions, 3) total number of opioid prescriptions, 

4) average quantity of opioids prescribed, 5) average amount of opioids prescribed (in 

milligrams of MED), and 6) total number of opioid prescriptions exceeding 120 mg/d 

of morphine equivalents (a daily upper limited specified in many policies). We did not 

assess secondary measures such as adherence to guidelines or provider knowledge. Although 

these outcomes are frequently reported, their measurement is not standardized or directly 

clinically relevant.

Patient-level outcomes focused on negative health outcomes related to opioids: opioid 

overdose deaths, nonfatal overdoses, healthcare visits related to opioid abuse, cases of 

diversion, substance abuse treatment admissions, and self-reported misuse or abuse.

We recorded provider-level and patient-level outcomes for both study arms (policy and 

standard care) or for both study periods (prepolicy and postpolicy).

Data extraction

Data extraction was performed by two independent reviewers using a standardized extraction 

tool. Discrepancies were resolved by an open discussion between the two reviewers and 

disagreements were adjudicated by a predetermined third party. Data extracted from the 

full-text manuscripts included study duration in weeks; participant characteristics (age, 

gender, and race/ethnicity); number of participants in the sample; subpopulation studied, if 

any (eg, chronic pain or back pain) and the main study results (eg, opioid prescriptions as 

a proportion of all prescriptions; total number of opioid prescriptions; average quantity 

of opioids prescribed; average amount of opioids prescribed; total number of opioid 

prescriptions exceeding 120 mg/d of morphine equivalents; number of overdose deaths; 

number of opioid overdoses; number of healthcare visits at which an opioid was received; 

and number of new opioid users;). All data were recorded for the prepolicy and postpolicy 

periods, or for the policy and standard care arms in a randomized controlled trial. Detailed 

information about the intervention (policy) was recorded.
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Data analysis and synthesis

The primary analysis consisted of evaluating the change in 1) provider-level outcomes 

(prescribing) and 2) patient-level outcomes (eg, overdose and overdose deaths) in the 

prepolicy and postpolicy periods.

A qualitative assessment of the included studies was performed and results summarized 

in table format. The qualitative assessment focused on 1) risk of bias, 2) quality of the 

evidence, and 3) possible sources of between-study heterogeneity.

The risk of bias was assessed using standardized instruments adapted from the Cochrane 

Collaboration. Different instruments were used for different study designs. For randomized 

controlled trials, the methodological quality of study components was assessed, including 

randomization, blinding, allocation concealment, analyses, and censoring. For cohort or 

time-series studies, this assessment included sampling methods, exposure and outcome 

assessment, control for confounding, loss to follow-up, and selection bias.

The quality of evidence was assessed using the GRADE guidelines.18 Randomized 

controlled trials were initially assigned a rating of high quality, whereas observational 

study designs were initially assigned a rating of low quality. Ratings were downgraded 

or upgraded based on several factors. Ratings were modified down due to risk of bias, 

inconsistency, indirectness, imprecision, or publication bias. Ratings were modified upward 

if there was a large magnitude of effect, dose response, and when residual confounding 

would play a minimal role. The final rating categorized studies as high, moderate, low, or 

very low quality. GRADE scores were assigned by two independent reviewers; discrepancies 

were reso-lved by an open discussion between the two reviewers, and disagreements were 

adjudicated by a predetermined third party.

Qualitatively, potential sources of heterogeneity were assessed via open discussion between 

the two reviewers. Due to the heterogeneity of the studies, a quantitative meta-analysis could 

not be conducted.

RESULTS

Overview of the studies

After screening of titles, abstracts, and full-text articles, 11 articles were ultimately included 

in the analysis. Figure 1 details the flow diagram of the initial search, eligibility assessment, 

and inclusion of studies.

Six of the studies were assessments of state-level policies, and five were at the system 

level (healthcare system or hospital). In aggregate, the studies examined from 2000 to 2014. 

The periods of analysis ranged from 17 months to 15 years. The studies ranged in size 

from a randomized controlled trial of 135 participants to a large study utilizing claims data 

with 161,283 participants. The following geographic areas were involved in the studies: 

Washington (3 studies), Florida (2), Ontario (2), California, Maine, Minnesota, and Utah.
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The state-level interventions evaluated policies in Florida (2 studies), Ontario (2), and 

Washington (2). The Florida policy was designed to regulate the operation of pain clinics 

specifically. It stipulated (i) limitations on pain clinic ownership; (ii) mandating registration 

and inspection of pain clinics; (iii) placing limits on prescribing; and (iv) restricting on-site 

dispensing of controlled substances.

The Washington State policy is a set of guidelines set forth by the state’s AMDG and makes 

specific recommendations regarding the prescribing of opioids for chronic noncancer pain. 

The policies evaluated in Ontario involved two interventions which occurred in concert with 

one another: (1) prescribing guidelines issued by the Ontario College of Physicians and 

Surgeons (CPSO) and (2) “Narcotics Safety and Awareness Act” (NSAA).

Three of the studies evaluating the system-level policies evaluated changes in prescribing 

before and after the implementation of guidelines designed to place limits on opioid 

prescribing.19–21 One prospective study evaluated the impact of limiting postoperative 

opioid prescriptions to 6 weeks following orthopedic surgery in conjunction with patient 

counseling22; and one RCT compared dose escalation and stable dose prescribing strategies 

in chronic noncancer pain.23 This latter study was included as the authors intended to test 

the impact of a liberal versus a conservative prescribing policy.

The majority of the studies were judged to be of low quality based on the GRADE criteria. 

Two studies were assessed to be of very low quality,22,24 and three studies were assessed 

as moderate quality.20,21,23 There were no studies that were determined to be high-quality 

evidence.

Effectiveness of opioid prescription policies

Tables 1 and 2 summarize state-level and system-level interventions, respectively. Each 

of the 11 studies reported reductions in either the quantity or amount of prescribed 

opioids following policy implementation, or improvements in patient-level outcomes such 

as diversion, misuse, or overdose deaths. The majority of the studies reported descriptive 

analysis only without formal quantitative comparisons of the policy vs control.

Five studies examined provider-level outcomes such as the number or proportion of opioids 

prescribed before and after the policy implementation. Three studies demonstrated declines 

in the dose amount of daily MEDs; average doses of prescribed opioids dropped anywhere 

from 27 to 47 percent following implementation of the policy.20,21,24 Two of these studies 

also concluded that fewer proportions of patients were prescribed high dose opioids (≥120 

mg/d MED and ≥ 200 mg/d MED).21,24

Six studies examined patient-level outcomes such as misuse and overdose deaths. Two 

studies concluded that overdose deaths decreased following policy implementation with 

declines of 27 and 50 percent, respectively.24,25 Results evaluating misuse were mixed. 

The RCT by Naliboff et al.23 demonstrated that two opioid prescribing policies for chronic 

noncancer pain (escalating and stable dose plans) had similar rates of misuse. A serial 

cross-sectional study in Ontario conducted before and after implementation of the Narcotic 

Beaudoin et al. Page 6

J Opioid Manag. Author manuscript; available in PMC 2023 February 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Safety Awareness Act found that self-reported nonmedical use decreased by 3.7 percent and 

another study in Florida demonstrated a decrease in the number of cases of diversion.26,28

Bias

Recent policy measures combined with extensive media coverage and extensive social 

discourse focusing on the harms of prescription opioid abuse are all possible factors 

in explaining the observed decreases in prescription opioid prescribing.28 Indicators 

of prescription opioid abuse need to be evaluated over long time periods and in a 

variety of both patient and provider subgroups. Physician training is a factor that could 

contribute significantly to prescribing patterns, as physicians’ medical training, residency, 

and continuing education can contribute to his or her attitudes about prescribing opioids. 

A lack of pain-management training as well as physicians being inconvenienced by 

scheduling multiple patient visits or writing multiple prescriptions during long-term 

pain treatment cannot be discounted as possibly influencing both physicians’ ability to 

implement/understand opioid prescribing policies as well as their prescribing trends.29

The relationship between opioid prescribing policies and patient-level and provider-level 

outcomes may be confounded by other variables. Patient and provider characteristics, as 

well as media or professional society attention to opioid prescribing, are examples of 

possible confounding factors that need to be controlled for if to estimate direct and indirect 

effects of opioid prescribing policies without bias.30 At present, it is difficult to imply 

causation between policy implementation and outcomes using primarily descriptive statistics 

of prepolicy and postpolicy metrics; future studies should use more robust statistical 

methodology to deal with potential confounding.

Heterogeneity

There were several sources of heterogeneity between studies, including study populations, 

duration of studies, the policy intervention itself, the provider-level and patient-level 

outcomes, and the statistical analyses. Some studies evaluated the outcomes in VA 

patients21,23; one study focused on worker’s compensation recipients,24 while others looked 

at dental pain patients in the emergency department,19 orthopedic patients,22 or physicians 

themselves.20 As the majority of studies did not include standard errors or confidence 

intervals along with the prepolicy and postpolicy changes, it was not possible to synthesize 

effect estimates.

DISCUSSION

Without up-to-date information and training, providers may be unwittingly contributing 

to community risk by failing to adequately monitor patients on prescription opioids, 

prescribing at too high a dose and duration, and prescribing more than patients will 

use/need. To date, several states and many healthcare systems have implemented either 

legislation or guidelines to attempt to standardize the way that opioid prescribing is 

conducted. As the introduction of opioid prescribing policies is a relatively recent 

phenomenon, the body of evidence on this topic is still being generated. To our knowledge, 
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this review is one of the first to synthesize the currently available evidence examining the 

effectiveness of opioid prescribing policies.

In general, opioid prescribing policies appear to be temporally associated with decreases 

in opioid prescribing, as well as patient-centered outcomes such as overdose deaths. This 

would suggest that implementation of opioid prescribing policies and legislation can have 

a positive impact. However, enthusiasm for the success of opioid prescribing policies is 

tempered by the inherent bias present in studying this agenda, as well as the large degree of 

heterogeneity present between studies.

This question at hand lends itself to study through observational data. This makes it difficult 

to tease out the effects of the policy itself versus other unmeasured factors such as media 

coverage of the opioid epidemic and overdose, educational initiatives through professional 

organizations, and scientific literature on opioid misuse. In addition, many policies were 

implemented concurrently or around the same time as PDMPs. Therefore, it is extremely 

difficult to establish a causal relationship between opioid prescribing policies and the 

provider-level and patient-level outcomes of interest.

The study by Saunders et al. in 2015 is unique in that it establishes a control group that was 

not exposed to the intervention but would have been exposed to other factors such as media 

coverage. During the study period, average prescribing by the control group of physicians 

fell 14 percent (88.2–75.7 mg), suggesting other factors besides the policy might decrease 

prescribing. However, any additional decline in the intervention group could be attributed to 

the intervention itself; this group decreased their average prescribed amount by 35 percent 

(74.1–48.3 mg) over the study period. A limitation of this study is that the intervention 

included both the policy itself, along with an in educational session. Therefore, it is not clear 

if we are seeing the effects of the policy or the educational intervention.

We only identified one RCT examining the impact of different policies on prescribing.23 

This study was very specific in that it examined a conservative (stable dose) versus liberal 

(escalating dose) approach to long-term opioid prescribing. This study was included as it 

was an analysis of a specific component of many opioid prescribing policies addressing 

titration of opioids. Interestingly, during the short-term study period, there was no difference 

in opioid misuse between these two strategies. More studies of this nature need to be 

conducted to determine which aspects of the policy work. Many of the existing guidelines 

are based on consensus of expert panels and not derived from primary evidence. Additional 

work is needed to develop evidence-based guidelines regarding dose, duration, and titration 

of prescription opioids for both acute and chronic pain.

LIMITATIONS

A quantitative meta-analysis was not possible due to between-study heterogeneity. This 

systematic review is inherently limited by any methodological weakness present in the 

original studies. This task was further complicated by the fact that there is lack of 

standardized and universally accepted metrics of substance misuse, abuse, and overdose.31 
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Additionally, all but one of the studies was observational in nature and the majority of trials 

were assessed to be of low quality.

Even with a comprehensive search strategy, there still exists the possibility that relevant 

articles were missed. Publication bias is a potential factor as well; negative studies on the 

topic may not have been published. This area is also an emerging area of interest given the 

recent development of many policies and new literature on this topic is likely in progress.

We did not include studies of educational initiatives informing prescribers about the policies, 

as this was considered to be a separate research question and we were specifically interested 

in the impact of the policy itself. The impact of educational interventions has to do with 

the means to best disseminate policy information and is in and of itself a viable area of 

study. In addition, we did not examine the impact of opioid prescribing policies on pain 

or functional outcomes due to a paucity of literature addressing this outcome. This is an 

important consideration which needs to be addressed; the negative consequences of opioid 

prescribing must be balanced with its benefits.

Last, this was not an evaluation and analysis of the content of the policies themselves. 

However, given the heterogeneous nature of the policies, there is a need for this type of work 

as well.

CONCLUSIONS

There is low to moderate quality evidence suggesting that the presence of opioid prescribing 

policy will reduce the amount and strength of opioid prescribed. The presence of these 

policies may impact the number of overdoses, but there is no clear evidence to suggest 

that it reduces opioid misuse. While the findings from this review generally support 

the implementation of opioid prescribing policies overall, the heterogeneity between the 

reviewed studies makes it too difficult to make specific policy recommendations at this time. 

Additional work is needed to determine which policy components are most effective and if 

the changes seen in the postpolicy periods can be sustained.
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Figure 1. 
PRISMA flow diagram.
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