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This report is based on research conducted by the Kaiser Permanente Research Affiliates 
Evidence-based Practice Center (EPC) under contract to the Agency for Healthcare Research and 
Quality (AHRQ), Rockville, MD (Contract No. HHSA-290-2015-00007-I-EPC5, Task Order 
No. 6). The findings and conclusions in this document are those of the authors, who are 
responsible for its contents; the findings and conclusions do not necessarily represent the views 
of AHRQ. Therefore, no statement in this report should be construed as an official position of 
AHRQ or of the U.S. Department of Health and Human Services. 
 
The information in this report is intended to help healthcare decisionmakers—patients and 
clinicians, health system leaders, and policymakers, among others—make well-informed 
decisions and thereby improve the quality of healthcare services. This report is not intended to be 
a substitute for the application of clinical judgment. Anyone who makes decisions concerning the 
provision of clinical care should consider this report in the same way as any medical reference 
and in conjunction with all other pertinent information (i.e., in the context of available resources 
and circumstances presented by individual patients). 
 
This report may be used, in whole or in part, as the basis for development of clinical practice 
guidelines and other quality enhancement tools, or as a basis for reimbursement and coverage 
policies. AHRQ or U.S. Department of Health and Human Services endorsement of such 
derivative products may not be stated or implied. 
 
Acknowledgments 
 
The authors gratefully acknowledge the following individuals for their contributions to this 
project: Kathleen Irwin, MD, MPH, David Meyers, MD, and Tracy Wolff, MD, MPH, at the 
Agency for Healthcare Research and Quality; members of the U.S. Preventive Services Task 
Force who contributed to topic discussions; and Todd Hannon, MLS, for creating and conducting 
literature searches. 
 



 

Interventions to Prevent Opioid Use Disorder iii Kaiser Permanente EPC 

Key Informants 
 
In designing the study questions and identifying evidence, the EPC consulted a panel of Key 
Informants who represent subject experts and end-users of research. Key Informant input 
informed key issues related to the topic. Key Informants were not involved in the analysis of the 
evidence or the writing of the report. Therefore, in the end, the study questions, design, 
methodological approaches, and conclusions do not necessarily represent the views of individual 
Key Informants. Key Informants must disclose any financial conflicts of interest greater than 
$10,000 and any other relevant business or professional conflicts of interest. Because of their 
role as end users, individuals with potential conflicts may be retained. AHRQ and the EPC work 
to balance, manage, or mitigate any conflicts of interest.  
  
The list of Key Informants who informed this report are:  
 
Daniel Alford, MD, MPH 
Professor and Associate Dean, Boston 
University School of Medicine 
 
Arlene Bierman, MD, MS 
Director, Center for Evidence and Practice 
Improvement, Agency for Healthcare 
Research and Quality 
 
Elizabeth Finkelman, MPP 
Program Officer, National Academy of 
Medicine, National Academies of Sciences, 
Engineering, and Medicine 
 
Suchitra Iyer, PhD 
Health Scientist Administrator, Center for 
Evidence and Practice Improvement, 
Agency for Healthcare Research and Quality 
 

Elisabeth Kato, MD, MRP 
Task Order Officer, Center for Outcomes 
and Evidence, Agency for Healthcare 
Research and Quality 
 
Erin Krebs, MD, MPH 
Core Investigator, Minneapolis VA Center 
for Chronic Disease Outcomes Research 
 
Christina Mikosz, MD, MPH 
Medical Officer, National Center for Injury 
Prevention and Control, Centers for Disease 
Control and Prevention 
 
Michael Von Korff, ScD 
Senior Investigator, Health Research 
Institute, Kaiser Permanente Washington 
 
Bobbi Jo Yarborough, PsyD 
Investigator, Center for Health Research, 
Kaiser Permanente Northwest 



 

Interventions to Prevent Opioid Use Disorder iv Kaiser Permanente EPC 

Table of Contents 
 
Chapter 1. Background................................................................................................ 1 

Purpose .................................................................................................................................... 1 
Definitions............................................................................................................................... 1 
Prevalence of Opioid Misuse and Opioid Use Disorder ......................................................... 2 
Opioid-Related Morbidity and Mortality ................................................................................ 2 
Epidemiology and Risk Factors for Opioid Use Disorder ...................................................... 3 
Interventions to Prevent Opioid Use Disorder ........................................................................ 3 
National Response to the Opioid Crisis .................................................................................. 4 

Chapter 2. Methods Approach .................................................................................... 5 
Guiding Questions .................................................................................................................. 5 
Literature Searches.................................................................................................................. 5 
Inclusion Criteria .................................................................................................................... 6 
Discussions With Key Informants .......................................................................................... 6 

Chapter 3. Findings ..................................................................................................... 7 
Interventions to Prevent Opioid Use Disorder ........................................................................ 7 
Guidance on Pain Management Including Opioid Prescribing............................................. 12 

Chapter 4. Summary and Implications ..................................................................... 15 
Evidence Gaps on Interventions to Prevent Opioid Use Disorder ........................................ 16 
Ongoing Research ................................................................................................................. 17 
Conclusion ............................................................................................................................ 17 

References ................................................................................................................. 18 
 
Figure 
Figure 1. Past Year Opioid Misuse Among Persons Age 12 Years or Older: 2018 
 
Tables 
Table 1. Past-Year Percentage of Opioid Misuse and Opioid Use Disorder, by Type of Opioid 
Used and Age, 2018 National Survey on Drug Use and Health (Rates for 2018) 
Table 2. Studies on Patient-Level Opioid Misuse Prevention Education Interventions 
Table 3. Studies on Provider Education Interventions 
Table 4. Studies on Systems and Multilevel Interventions Focused on Implementation of Clinical 
Prescribing Guidelines and Protocols 
Table 5. Ongoing Studies Related to the Prevention of Opioid Misuse 
 



 

Interventions to Prevent Opioid Use Disorder 1 Kaiser Permanente EPC 

Chapter 1. Background 
 

Purpose 
 

The misuse of and addiction to opioids—including prescription pain relievers and illicit 
opioids—is a serious national crisis that affects public health as well as social and economic 
well-being. Strategies to address the crisis include those focused on prevention and treatment of 
opioid misuse and use disorder, including education and counseling focused on primary 
prevention of opioid use, identifying and implementing effective pain management strategies, 
mitigating the risks associated with opioid use, accessing behavioral therapies and medications to 
treat opioid use disorder (OUD), and harm reduction strategies to minimize morbidity and 
mortality related to opioid use. While the U.S. Preventive Services Task Force (USPSTF) 
addresses both early detection and treatment of unhealthy drug use1 as well as primary 
prevention of drug use among children, adolescents, and young adults2 within its portfolio, 
questions remain about the evidence base surrounding other primary care–applicable OUD 
prevention strategies. The purpose of this report is to address two main objectives to inform the 
work of the USPSTF: 
 
1. To describe the state of the evidence related to the primary prevention of OUD in persons not 

yet being prescribed opioids or using opioids. 
2. To describe the efforts of other organizations relevant to the prevention of OUD in 

populations or settings that would be traditionally considered outside of the scope of the 
USPSTF (e.g., acute and chronic pain management). 

 
Definitions 

 
Opioids are a class of natural (e.g., morphine), semisynthetic (e.g., heroin), and synthetic (e.g., 
fentanyl) drugs that act on one of the brain’s three main opioid receptor systems (mu, kappa, 
delta) and have analgesic, central nervous system depressant, and other effects.3 The route of 
administration of opioids can be oral, sublingual, transdermal, or intravenous; nonmedical routes 
of administration also include intranasal or inhaled. 
 
Problematic opioid use includes the misuse of prescription opioids or the use of illicit opioids. 
Misuse of prescription opioids refers to use of a prescription medication that is outside the 
manner and intent for which it was prescribed; this can include use without a prescription of 
one’s own; use in excess of the amounts, frequency, or duration than prescribed; use for effects 
other than analgesia (e.g., euphoria, as a sleep aid, to manage anxiety); diversion (sharing or 
selling medications to others); or use in any other way not directed by a doctor (e.g., concurrent 
use of alcohol or other recreational substances).4 The terminology nonmedical use of opioids is 
no longer preferred, although it is still sometimes used synonymously with the misuse of 
prescribed opioids.4 Opioid use disorder is defined in the Diagnostic and Statistical Manual, 
Fifth Edition (DSM-5) as a problematic pattern of opioid use leading to clinically significant 
impairment or distress. Prescription misuse is not a requisite step in the pathway to OUD, such 
that physiological dependence can (and does) occur in persons adherent to opioids as prescribed. 
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Prevalence of Opioid Misuse and Opioid Use Disorder 
 

In the United States, in 2018, 10.3 million persons age 12 years or older reported misusing 
opioids in the previous year, including 9.9 million people misusing prescription pain medications 
and 808,000 using heroin (Figure 1).5 Misuse of prescription fentanyl products occurred in 0.1 
percent of persons older than age 12 years; however, this estimate does not represent individuals 
who misused illicitly manufactured fentanyl. Dual use of prescription opioids and heroin 
occurred in 4.9 percent of individuals reporting opioid misuse. Rates of opioid misuse vary by 
age, with young adults ages 18 to 25 years having the highest rate.5 While the overall rate of 
persons age 12 years or older who misused opioids in 2018 was lower than data from 2015 to 
2017,5 the proportion of individuals reporting dual use of heroin and prescription opioids has 
increased.6-8  Prescription opioid misuse occurs more frequently among male patients and adults 
younger than age 40 years. In addition, previous or current substance misuse, history of mental 
health diagnoses, longer exposure to opioids, and being prescribed higher opioid doses have been 
associated with the development of misuse.9  
 
In 2018, an estimated 2.0 million persons (0.7%) age 12 years or older in the United States had 
an OUD (Table 1), defined in the survey as those who met the DSM-IV criteria for either heroin 
dependence or abuse or prescription opioid dependence or abuse.5 The incidence of developing 
OUD symptoms following an opioid prescription is not well known, with estimates ranging from 
0.1 to 34 percent of patients depending on the methods of ascertainment (e.g., detailed evaluation 
vs. self-report questionnaires).10  

 
Opioid-Related Morbidity and Mortality 

 
Opioid misuse and use disorder have many potential health consequences, including localized 
and systemic infections (e.g., cellulitis, endocarditis, HIV, hepatitis B and C), constipation 
hyperalgesia, accidents and injuries (e.g., motor vehicle collisions, falls/fractures), nonfatal 
overdose, and death (including but not limited to overdose).3, 11 
 
Drug overdose was reported to be among the leading causes of accidental death in the United 
States in 2018. In 2018 there were 46,802 opioid overdose deaths; 14,975 involved prescription 
opioids, including natural and semisynthetic opioids and methadone, 14,996 involved heroin, and 
31,335 involved synthetic opioids (other than methadone).12 From 2017 to 2018, opioid-involved 
death rates decreased 2.0 percent; including among females, persons ages 15 to 34 and 45 to 54, 
and non-Hispanic White persons. Rates increased during 2017 to 2018 among persons older than 
age 65 years, non-Hispanic Black persons, and Hispanic persons. Geographically, rates of 
overdose decreased in the Midwest and Southern regions while increasing in the Northeast and 
West.12    
 
Although the steady increase in mortality rates for natural and semisynthetic opioids such as 
hydrocodone and oxycodone from 1999–2010 has begun to level off, the rapid increase in 
mortality rates associated with synthetic opioids like fentanyl has continued.13 Rates of deaths 
involving synthetic opioids increased 10 percent from 2017 to 2018, likely driven by illicitly 
manufactured fentanyl.12 Based on National Vital Statistic Systems data, in 2010, synthetic 
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opioids were involved in 14 percent of opioid-related deaths;14 by 2017 this rate had increased to 
45.2 percent.15 During January to June 2018, in 25 states reporting opioid deaths, the most 
common category of opioid-involved deaths was from illicitly manufactured fentanyl (67.9%), 
followed by heroin (39.4%), prescription opioids (28.7%), and fentanyl analogs (20.0%). Of all 
opioid deaths, 62.6 percent co-occurred with at least one common nonopioid drug (including 
benzodiazepines, cocaine, and methamphetamine).16 
 
Most opioid overdose deaths occur in persons ages 20 to 59 years. In addition, overdose deaths 
occur more frequently in men, White and American Indian/Alaska Native individuals, and 
individuals with indicators of low compared with high socioeconomic status (e.g., individuals 
who are disabled, widowed, unemployed, noncitizens, or have lower education levels).17 

 
Epidemiology and Risk Factors for Opioid Use Disorder 

 
It is well understood that there is a strong genetic component to substance use disorders, and in 
most studies, family history of substance use disorder is the strongest risk factor after a personal 
history of substance use disorder.18, 19  
 
While the prevalence of OUD varies by age, sex, race/ethnicity, income level, geographic area, 
and medical or mental health comorbidities, it is still unknown which of these factors are indeed 
causal (i.e., true risk factors) vs. risk markers. In addition, groups with a higher prevalence of 
OUD than the general population may vary somewhat depending on the opioid being used (e.g., 
heroin, prescription opioids, co-use of heroin and prescription opioids).6, 7, 20 

 
Interventions to Prevent Opioid Use Disorder 

 
Interventions to prevent morbidity and mortality from OUD can target different populations. 
First, preventive intervention efforts may focus on persons not currently using opioids (including 
persons requiring pain management); its aim is to encourage avoidance or minimization of 
exposure to prescribed opioids (e.g., unnecessary short-term use, ineffective or unsafe long-term 
use) and avoidance of the nonmedical use of opioids altogether. These interventions can include 
public-, patient-, and clinician-focused education about opioids, education, and behavioral 
interventions to prevent illicit substance use and the initiation of unnecessary or ineffective 
prescription opioids, including optimization of nonpharmacologic and nonopioid pharmacologic 
treatment options for the management of acute and chronic pain. Second, preventive intervention 
efforts can focus on persons currently using opioids who do not have an identified OUD; these 
interventions can include the early detection of problematic opioid use or OUD (e.g., screening, 
monitoring practices in persons being prescribed opioids), management of problem use or 
screen-detected (e.g., mild to moderate) OUD (e.g., interventions to reduce or discontinue 
prescription opioids, brief interventions, drug treatment including behavioral therapy and 
medication assisted treatment), and judicious prescribing (risk mitigation in initiating, adjusting, 
monitoring, and tapering) in persons getting opioids for pain management. Third, preventive 
intervention efforts can focus on persons with established OUD and are aimed at the treatment of 
OUD (e.g., behavioral therapy, medication assisted treatment), preventing overdose or fatal 
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overdose (e.g., naloxone co-prescribing), and preventing other health consequences from OUD 
(e.g., needle exchanges). In this report, we focused on prevention efforts aimed at persons not 
currently using opioids as well as those who may use opioids but do not have an identified OUD 
and those who were considered applicable to primary care practice. 

 
National Response to the Opioid Crisis 

 
On July 22, 2016, President Obama signed the Comprehensive Addiction and Recovery Act 
(CARA) into law, authorizing more than $181 million to respond to the epidemic of opioid 
abuse,21 and in October 2017 the Department of Health and Human Services (HHS) officially 
declared a national opioid emergency.22 Over the past 5 years, numerous efforts have been 
undertaken by the federal government to coordinate activities related to addressing the opioid 
epidemic, deploying resources, and developing guidance for public health officials and care 
providers. Some major national efforts have included: 
 

• HHS/Department of Defense (DOD)/Veterans Administration (VA) Pain Management 
Best Practices Inter-Agency Task Force: Proposes updates to best practices and issues 
recommendations that address gaps or inconsistencies for managing chronic and acute 
pain.23 

• HHS five-point Opioid Strategy: Leverages HHS resources to address the following 
aims: improving access to prevention, treatment, and recovery services; improving 
availability of overdose reversing drugs; strengthening public health report data; 
increasing understanding of pain and addiction; and increasing evidence-based pain 
management practices.24  

• National Institutes of Health (NIH) Helping to End Addiction Long-term (HEAL) 

initiative: Transagency effort to speed research related to the opioid crisis, including 
research on understanding, managing, and treating pain and improving treatment for 
opioid misuse and addiction. Hundreds of research projects have been funded that reflect 
the full spectrum of research from basic science to implementation research.25  

• Food and Drug Administration (FDA): Includes comprehensive portfolio review;26 risk 
evaluation and mitigation strategies (REMS);27, 28 and plans to revise postmarketing 
requirements.26 

• Health Resources and Services Administration: $200 million funding to health centers 
and rural health organizations in every U.S. state and territory targeted to focus on the 
treatment, prevention, and awareness of opioid addiction.29 

• National Academy of Medicine Action Collaborative on Countering the U.S. Opioid 
Epidemic: Includes more than 100 organizations across the United States working around 
four core priority areas: Health Professional Education and Training; Pain Management 
Guidelines and Evidence Standards; Prevention, Treatment, and Recovery Services; and 
Research, Data, and Metrics Needs.30  
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Chapter 2. Methods Approach 
 
This report integrates information obtained from searches of the published and grey literature 
with discussions with Key Informants related to four Guiding Questions (GQs). The findings 
related to each GQ are not presented in the order in which they are listed below given different 
foci. Information related to GQ1 was presented in the background section. Results for GQ2 and 
GQ4 are combined within the section titled “Interventions to Prevent Opioid Use Disorder” and 
are organized by intervention type; information regarding GQ1a (risk assessment tools) is also 
incorporated into this section. Information related to GQ3 (pain management guidance) is 
presented in a separate section titled “Guidance on Pain Management, Including Opioid 
Prescribing.”  

 
Guiding Questions 

 
1. What are the main risk factors, including any social determinants, for developing an OUD 

and/or morbidity and mortality from opioid use?  
a. What risk assessment tools are available to identify persons at high risk for prescription 

misuse or OUD? 
2. What primary care–relevant interventions to prevent OUD have been studied?  

a. What types of study designs and outcomes (both benefits and harms) have been used to 
evaluate these interventions? 

b. What key evidence or knowledge gaps to prevent OUD in primary care exist? 
3. What primary care–relevant evidence-based efforts on acute and chronic pain management 

exist or are currently underway?  
a. What organizations have provided evidence-based guidelines around acute and chronic 

pain management and opioid prescribing, and what are their recommendations?  
b. What are potential harms or unintended consequences related to implementation of pain 

management or opioid prescribing guidelines? 
c. What critical areas in existing or ongoing guidance on acute and chronic pain 

management are not yet addressed, and what are the research needs to inform evidence-
based opioid prescribing for the management of acute or chronic pain management? 

4. What systems- or practice-level interventions to help implement prescribing practices or 
mitigation strategies around opioid prescribing have been studied? 
a. What types of study designs and outcomes have been used to evaluate these 

interventions? 
 

Literature Searches 
 

For GQs 1, 2, and 4, we conducted a systematic search of English-language literature published 
in the past decade (from 2009 to February 18, 2019). We worked with a research librarian to 
develop our search strategy and searched MEDLINE, the Cochrane Central Register of 
Controlled Trials (CENTRAL), the Cochrane Database of Systematic Reviews (CDSR), and 
PsycInfo. Additionally, we manually searched the websites of several federal and other national 
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funding organizations (e.g., Agency for Healthcare Research and Quality, NIH RePORTER, 
National Institute on Drug Abuse) as well as clinicaltrials.gov to identify major ongoing studies 
specifically related to interventions to prevent OUD. Key Informants also suggested potential 
sources of information.  
 
We conducted targeted searches of the websites of USPSTF partners, federal agencies, and 
professional societies in addition to discussions with Key Informants to identify current and 
ongoing evidence-based efforts and guidelines on acute and chronic pain management (GQ3).  

 
Inclusion Criteria 

 
For GQ2 (primary care–relevant interventions to prevent OUD), we focused on studies of single- 
or multi-component interventions to prevent prescription misuse and OUD that were targeted to 
individual patients or clinicians. Such interventions included education and behavioral-based 
interventions focused on prevention of any illicit drug use or prescription drug misuse, reduction 
in opioid use, and safe storage and disposal practices. For GQ4 (systems- or practice-level 
interventions to help implement prescribing practices), we concentrated on research of strategies 
facilitating implementation of clinical prescribing guidelines or pain management protocols. For 
both GQ2 and GQ4, we included studies with any study designs reporting any outcome. We 
limited our scope to studies that included primary care–applicable interventions, including those 
taking place in primary care, emergency departments, surgical settings, hospitals, and healthcare 
systems. We did not include studies analyzing state- or national-level policies, implementation of 
Prescription Drug Monitoring Programs (PDMPs), preemptive prescribing of naloxone or 
naloxone distribution practices, other harm reduction strategies, or treatment of OUD. We did 
not include any studies recruiting patients with an established OUD but we did include studies 
among patients on chronic long-term opioid therapy.  
 
The GQ3 scan was limited to identifying general pain management guidelines and did not review 
condition-specific treatment guidelines that may include aspects of pain management (e.g., sickle 
cell anemia). 

 
Discussions With Key Informants 

 
We conducted semi-structured telephone interviews with five Key Informants to obtain 
additional insight on efforts related to guidance on acute and chronic pain management and 
interventions to prevent OUD. These Key Informants included representatives from the Centers 
for Disease Control and Prevention (CDC); National Academies of Sciences, Engineering, and 
Medicine (NASEM); and the Agency for Healthcare Research and Quality. Insight and 
information provided by the Key Informants was integrated with the evidence from the published 
and grey literature and incorporated throughout the report.  
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Chapter 3. Findings 
 

Interventions to Prevent Opioid Use Disorder 
 

Healthcare interventions to prevent the development of an OUD or to prevent morbidity and 
mortality from an OUD include efforts aimed at the avoidance of both illicit and prescription 
opioid use, early detection of problematic use or an OUD, management of problem use or risk 
mitigation strategies, treatment of OUD with behavioral therapy or medications, and harm 
reduction interventions. Such interventions can be delivered directly with patients or include 
provider education or systems-level policies and practices to facilitate such interventions.  
 
Within this report, we focused on patient-, provider-, and systems-level interventions that 
addressed primary and secondary OUD prevention interventions that were applicable to primary 
care–delivered preventive services. We did not include evidence on broader strategies such as 
state-level policies (including the use of PDMPs), the use of abuse-deterrent formulations, 
insurance strategies, public safety and public health collaborations, or on harm reduction 
strategies. Furthermore, we did not review the evidence landscape on interventions to address 
social and environmental determinants that are known risk factors for the development of OUDs 
(e.g., providing access to education, sustainable work opportunities). Readers interested in the 
evidence on these strategies are directed to other systematic and narrative reviews, including 
recent reviews by Volkow (2018)31 and Haegerich (2019).32 Finally, a number of studies have 
evaluated interventions to optimize pain treatment, including opioid safety;33-35 however, 
information on the effectiveness of pain management strategies and programs are outside the 
scope of this report. 
 
Patient Education 
 
Patient education interventions focus on individual-level strategies geared at preventing drug use 
initiation (universal prevention aimed at reducing the initiation of illicit opioids or exposure to 
diverted prescription opioids) and preventing misuse of prescribed opioid analgesics.  
 
Universal Prevention Interventions 
 
Early primary prevention strategies aim to prevent drug use among children, adolescents, and 
young adults before they ever try drugs (in the abstinence phase) or at the sporadic or limited use 
stages. General preventive counseling may be offered broadly to all young persons without 
knowing their history of drug use or may be delivered after establishing that they do not 
regularly use drugs. The USPSTF has a separate review36 and recommendation37 that address 
primary care–relevant interventions to prevent drug use in children, adolescents, and young 
adults. Consistent with the 2014 recommendation, in the 2020 recommendation, the USPSTF 
concluded that the current evidence was insufficient to assess the balance of benefits and harms 
of primary care–based behavioral counseling interventions to prevent or reduce illicit drug use, 
including nonmedical use of prescription drugs, in children, adolescents, and young adults.2 Of 
the 29 included trials in that review, most interventions addressed general drug use prevention—
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none of the included studies focused specifically on the avoidance of illicit opioids or misuse of 
prescription opioids.38  
 
In addition to the studies identified in the review noted above, we identified one randomized 
clinical trial that evaluated a web-based program designed to prevent prescription drug misuse—
including opioid analgesics—among women who work within a hospital setting (n=346).39 
Women randomized to the intervention group reported significantly higher self-efficacy related 
to medication adherence and managing medication problems and lower drug-related problem 
scores (CAGE score) at 4 weeks compared with a waitlist control group. However, no 
differences between groups were found on self-reported nonmedical use of any class of drug.39 
Given the specific population reported in this study (female hospital workers) it is unclear how 
these findings would translate to a more general adult population.39 
 
Education on Safe Use, Storage, and Disposal of Opioids  
 
Another intervention strategy that could potentially prevent opioid misuse or the development of 
an OUD is patient education regarding the safe use of opioids and hazards of prescription opioid 
misuse, pain expectations, and ways to safely store and dispose of opioid analgesics. These 
interventions could occur among those patients prior to their receipt of an opioid prescription or 
among those with an existing prescription for an opioid. Several recent studies have evaluated 
the effectiveness of these types of interventions; however, the evidence base has numerous 
limitations that point to the need for further research in this area. In addition, it is unclear how 
this evidence base would apply to preventive services provided in primary care given the 
settings, populations, study designs, and outcomes employed in existing studies.  
 
Table 2 provides a summary of 13 studies published from 2009 to 2019 that we identified that 
evaluated a patient education intervention.40-52 Of note, none of the studies took place in a 
primary care setting. All but one study were among preoperative or postoperative surgery 
patients or patients receiving an opioid analgesic prescription from an emergency department. 
One study was among patients receiving an opioid prescription from a dental clinic or pain or 
palliative care clinic. Very few studies limited inclusion to patients who were opioid naïve or 
those not currently using opioids. One study targeted patients undergoing surgery who were at 
high risk of persistent opioid use (a construct different than misuse or use disorder). Most of the 
patient education interventions consisted of short, printed handouts (e.g., one-page sheet, 
pamphlet) with or without verbal instructions or counseling to accompany the written advice. 
The content of most of the interventions included information on the indications and 
recommended dose, schedule, and indication for prescribed opioids and expectations for pain 
following their procedure or condition as well as opioid weaning, with or without also discussing 
safe storage and disposal practices. A few studies only focused on education around safe disposal 
methods or programs. 
 
Within this evidence base, there is a lack of reporting on distal health outcomes such as measures 
of opioid misuse or the development of an OUD. Only two studies reported measures of opioid 
misuse or opioid-related problems.46, 47 In one trial (n=200), patients in the intervention group 
were statistically significantly less likely to report driving in a car within 6 hours of taking an 
opioid compared with those in the control group; however, no differences were reported in safe 
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alcohol use while taking an opioid.46 In the other small study of an interactive, web-based 
intervention (n=62), reductions in self-reported behavior change were observed from pre- to 
post-intervention.48 At 1-month followup, patients were significantly less likely to report lending 
or borrowing opioids from others; taking more pills than prescribed; and saving unused pills. No 
other study reported measures of opioid-related problems or misuse (including an OUD) or other 
health outcomes.   
 
In most cases, the primary outcome measure was patient-reported opioid use or disposal 
practices. In general, it appears that these interventions have the potential to decrease the amount 
of prescribed opioids without the unintended consequence of increasing patient pain (in those 
studies that reported pain as an outcome). The results were mixed, however, with regards to 
increasing proper disposal of unused pills, preventing opioid misuse, and preventing diversion.  
 
Screening for Unhealthy Drug Use 
 
Screening for drug use in primary care can help to identify unhealthy drug use that requires 
intervention. The USPSTF has a separate review53 and recommendation54 on screening for drug 
use in primary care. An updated review concluded that several screening instruments with 
acceptable sensitivity and specificity could identify adults with problematic drug use, and that 
there was no direct evidence on the benefits and harms of screening for drug use.55 Most 
included studies evaluated the accuracy of tools to detect any problematic drug use and did not 
focus on specific substances such as heroin or prescription opioids. In those studies that did 
report data related to opioid use, the sensitivity and specificity to detect unhealthy use or a use 
disorder of heroin was similar (>0.75 sensitivity and 1.00 specificity) to that seen for other 
specific drugs. The sensitivity estimates (<0.70) were generally lower and less precise for the 
detection of prescription medication problem use and disorders than for other classes of drugs, 
which may result from confusion about what constitutes nonmedical use.  
 
Provider Education 
 
Educational interventions targeting providers may be an effective way to reduce the initiation, 
amount, or duration of patient opioid analgesic use; facilitate provider adherence to pain 
management- and opioid-related guidelines; and improve provider communication skills 
regarding pain management. Such interventions can include medical education, such as 
continuing medical education funded through the FDA REMS,56 academic detailing, resident 
training, and general education. In recent years, several provider education interventions have 
been evaluated for their impact on providers’ knowledge, confidence, and self-reported practice 
regarding opioid prescribing. Many of the tested interventions appear to be applicable to primary 
care settings and may provide insight on promising training strategies to improve pain care and 
reduce risks associated with opioid use. 
 
Table 3 provides a summary of 25 studies that we identified that evaluated a provider opioid 
education intervention.57-81 Most of the research in this area examined providers’ knowledge and 
efficacy related to opioid prescribing and self-reported prescribing behaviors before and 
immediately following educational training using pre-post study designs. Very few studies 



 

Interventions to Prevent Opioid Use Disorder 10 Kaiser Permanente EPC 

employed randomized designs or included measures of opioid use, misuse, or patient-reported 
pain. The evidence targeted primary care providers in a variety of settings, including community-
based health centers, federally qualified health centers, and Veteran’s Health Administration 
facilities or included statewide physician outreach or training of early career primary care 
providers. A few studies specifically targeted internal medicine or surgery residents and one 
study enrolled medical school faculty. Three studies targeted providers considered “high” opioid 
prescribers67 or those who were mandated or referred by their state medical board, hospital 
board, or other authority due to opioid prescribing concerns.64, 73 
 
The structure and content of the provider education programs was extremely varied and included 
very brief (5- to 20-minute) educational sessions, more lengthy didactic or interactive training (1 
hour to 3 days) provided in person or online, and more intense weekly or biweekly virtual case-
based educational sessions. Most of these more intense interventions are similar continuing 
medical education programs—some developed with REMS funding—including programs such 
as SCOPE of Pain,58 Project ECHO,59 and SCAN-ECHO Pain Management.60, 68  
 
None of the studies reported on distal patient health outcomes or intermediate outcomes such as 
prolonged opioid use, opioid misuse or aberrant behaviors, or other health outcomes. 
Furthermore, only two studies reported the impact of provider education on patients’ self-
reported pain.63, 69 Two studies reported a decrease in opioid prescription–related deaths 
occurring in the state at the same time as the provider education intervention, although several 
other statewide efforts aimed at decreasing opioid-related deaths were implemented at the same 
time and could responsible for these improvements.62, 74 
 
The primary outcomes reported in most studies were measures of physician opioid-related 
knowledge, adherence to opioid prescribing guidelines, or changes in opioid prescribing 
practices. There was mixed evidence of the effects of interventions on providers’ self-reported or 
objectively measured adherence to opioid-related guidance and protocols, such as using formal 
risk assessment tools, using opioid agreements, using their state PDMPs, or using urine drug 
tests. Similarly, while some studies reported that provider education interventions were 
associated with decreases in rates of opioid prescriptions or lower doses per prescription, just as 
many studies found no differences in opioid prescriptions following the intervention. All studies 
that measured provider-reported knowledge, confidence, or intentions regarding safe opioid use 
and pain management reported significant improvements following the intervention; however, it 
is unclear to what extent these increases in knowledge affect patient care and health outcomes. 
 
Risk Assessment  
 
Multiple risk assessment tools have been developed to help identify patients who may be at 
higher risk of substance abuse, misuse, or addiction. These tools may be applied prior to opioid 
prescribing and as regular reassessment of risk during long-term opioid use. The CDC indicated 
there is insufficient evidence to determine the utility of opioid risk screening tools and that 
evidence suggests it is very difficult for clinicians to predict whether benefits of opioids for 
chronic pain will outweigh risks of ongoing treatment for individual patients.82 Other guidelines 
have indicated using a “risk stratified” approach when determining the benefits and harms of 
opioid prescribing.83, 84  
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Multiple tools (e.g., Screener and Opioid Assessment for Patients with Pain-Revised [SOAPP-
R], Opioid Risk Tool [ORT]) have been developed to predict opioid overdose, addiction, 
abuse, and misuse in patients being considered for opioid therapy. These tools have 
demonstrated inconsistent estimates of test accuracy, and no studies have addressed the 
effectiveness of the use of risk prediction tools on OUD, abuse, misuse, or overdose. 85 Beyond 
patient- or provider-completed questionnaires, the use of natural language processing and 
machine learning may offer future automated opportunities for identifying patients at higher risk 
of developing an OUD.86-88  
 
Risk assessment tools may also be used to detect misuse among current opioid users. A 2017 
systematic review identified that the Current Opioid Misuse Measure (COMM) had the best 
performance for screening for current misuse.89 The COMM is a 17-item questionnaire; 
therefore, some researchers have worked on developing briefer versions of the COMM,90 or 
creating newer tools such as the 5-item Opioid Compliance Checklist (OCC),91 which may offer 
simpler screening opportunities. Additional automated systems such as algorithms applied to 
prescription data,92 predictive modeling of electronic health record data,93 and natural language 
processing94-96 have emerged as potential tools for the detection of current opioid misuse or drug 
aberrant behavior within large volumes of patient records.  
 
Models have also been developed to predict the risk of respiratory depression or overdose 
among individuals prescribed opioids, although none are well validated. Detection of these 
individuals at high risk of overdose may help direct the coprescribing of naloxone or other risk 
mitigation methods (e.g., proactive monitoring). These models utilize data from within state 
PDMP programs,97 administrative records,98-100 and electronic health records.101, 102  
 
Multilevel Interventions and Implementation of Opioid Prescribing 
Guidelines or Pain Management–Related Protocols 
 
The majority of evidence we identified were studies that evaluated the implementation and 
dissemination of clinical prescribing guidelines and pain management protocols (Table 4). Most 
of the interventions were multilevel quality improvement efforts that included system- or 
practice-wide changes and strategies to communicate with or train providers. All but two of these 
studies took place in the United States. The strategies and settings examined in these studies 
make the evidence highly applicable to a variety of healthcare settings within the United States, 
although few were specifically implemented in primary care settings. 
 
The most studied strategy was implementation of a comprehensive directive or protocol related 
to pain management and opioid prescribing. The protocols addressed topics covered in national 
guidelines such as standardized documentation of patients’ pain history and treatment plan, the 
use of PDMPs, specific protocols for opioid prescribing (including types of opioids, dosage, 
reductions, and discontinuation), referral to pain clinics, risk assessment, routine urine screening, 
and patient-provider agreements. Many of the interventions were facilitated through changes to 
the electronic medical records and clinician support tools. A few studies focused on the 
effectiveness of procedure- or condition-specific opioid prescribing protocols—including 
changes to the default number or dose of opioids listed in the electronic health record’s physician 
order entry—in surgical centers or emergency departments. In most cases, the interventions were 
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designed to address patients receiving chronic opioid therapy. Some studies addressed acute pain 
needs, but none addressed protocols or policies specifically for those whom were opioid naïve.  
 
Given the focus on quality improvement, the outcomes reported in this body of evidence largely 
focus on process improvement and compliance with the recommended protocol strategies. 
Outcome measures included number of urine drug screens ordered, number of signed opioid 
treatment agreements, documentation of chronic pain on the problem list, documentation of pain-
related functional status, documentation of opioid risk assessments, referral to behavioral health 
providers, and provider satisfaction with the intervention. The evidence overwhelmingly showed 
that implementation of multilevel and system-level interventions can improve several of these 
quality improvement measures. It was less clear how they affect opioid prescribing—with some 
studies reporting beneficial decreases and others reporting no effect. Furthermore, this body of 
evidence is lacking data on patient health outcomes, including patient safety, aberrant behavior, 
and opioid misuse and abuse. 

 
Guidance on Pain Management Including Opioid Prescribing 

 
In response to the growing opioid crisis in the United States, many professional societies, federal 
agencies, state and local governments, and healthcare organizations have issued guidelines 
related to pain management including opioid prescribing. In general, guidelines agree regarding 
recommended strategies for prevention and/or early identification of opioid prescription misuse, 
diversion, and OUD, including use of PDMPs, risk assessment prior to prescribing, regular 
assessment of risk during long-term opioid use, use of low-dose opioids, and patient-provider 
agreements. For a broader overview of existing guidance addressing acute pain management 
(including condition-specific management), readers may be directed to a 2019 NASEM report.147  
 
The most impactful of these guidelines has been the 2016 CDC evidence-based guidelines for 
prescribing opioids in the management of chronic pain.148 The CDC guideline included 12 
recommendations addressing when to initiate or continue opioids for chronic pain; opioid 
selection, dosage, duration, followup, and discontinuation; and assessing risk and addressing 
harms of opioid use.148  
 
The CDC guideline used evidence from an Effective Health Care Program review on the 
effectiveness, comparative effectiveness, and harms of opioid therapy; dosing strategies; and risk 
assessment and risk mitigation for patients with chronic pain.149 Updated and supplemental 
reviews were conducted to address the effect of opioid therapy for acute pain on long-term 
opioid use, the effectiveness of nonpharmacologic and nonopioid pharmacologic treatments, 
clinician and patient values and preferences, and resource allocation.150, 151  Based on these 
reviews, the CDC drafted the recommendations using the Grading of Recommendations, 
Assessment, Development and Evaluations (GRADE) framework and then conducted a multistep 
review process to obtain input from experts, stakeholders, and the public to help refine the 
recommendations. 
 
Following the publication of the 2016 CDC guideline, there was widespread uptake of the 
recommendations by policy makers, including several state legislatures and Medicaid agencies. 
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However, in many cases the implementation of the guideline was inconsistent or beyond the 
scope of the original recommendations, as noted in a 2019 consensus panel report152 as well as a 
perspective piece from the guideline authors.153 Specifically, these groups noted misapplication 
surrounding hard limits related to recommended ceiling dosages or durations, abrupt tapering or 
cessation of patients on high doses, and application of the guidelines to populations outside the 
scope of the guidelines (e.g., cancer-related pain, acute sickle cell crisis). The CDC has stated 
that it is continuing to evaluate the impact of the guidance (including its unintended 
consequences) and is committed to updating the recommendations when new evidence becomes 
available.153  
 
At a December 2019 meeting of the CDC’s National Center for Injury Prevention and Control 
Board of Scientific Counselors, the CDC outlined considerations for updating the 2016 
guidelines.154 To identify whether evidence gaps are sufficiently addressed to warrant updates to 
expansion of the guideline, the CDC funded the Agency for Healthcare Research and Quality to 
conduct five systematic reviews on the effectiveness of opioid, nonopioid pharmacologic, and 
nonpharmacologic treatments for acute and chronic pain.85, 155-158 The CDC stated that these new 
systematic reviews may allow updates to and/or expansion of the guideline, potentially including 
the following: 
 

• Additional detail on nonpharmacologic and nonopioid pharmacologic therapies for 
chronic pain. 

• Updated information on benefits and risks of nonpharmacologic, nonopioid 
pharmacologic, and opioid therapies for chronic pain. 

• Expanded guidance on acute pain. 
• Expanded guidance on opioid tapering. 

 
In June 2020, the CDC sought comments from patients, patient family members/caregivers, and 
healthcare providers on the following topics: experiences managing pain, which might include 
the benefits, risks, and/or harms of pain management options; experiences choosing among the 
pain management options, including considering factors such as each option's accessibility, cost, 
benefits, and/or risks; and experiences getting information needed to make pain management 
decisions.159 It is estimated that (if warranted by the available evidence) an update to the 
guideline would likely be available in 2022, with public comments solicited.160 
 
In addition to the CDC, many other federal agencies and national professional societies have 
issued similar guidance. In 2017, the DoD/VA issued similar guidelines addressing the use of 
opioid therapy for chronic pain.161 They noted that the guidance had substantial overlap with that 
of the CDC, with additional items particularly relevant to the VA populations. These additions 
include avoidance of long-term opioid therapy in patients younger than age 30 years due to risk 
of abuse/overdose, stronger language around avoiding concurrent benzodiazepine use, focus on 
suicide prevention, short-term reassessment for acute pain, and reassessment for treatment 
beyond 90 days. Additional chronic or acute pain management guidelines have been issued by 
the American Academy of Emergency Medicine,84 American College of Obstetricians and 
Gynecologists,162 American Society of Intervention Pain Physicians,83 and the Canadian National 
Opioid Use Guideline Group.163   
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In December 2019 an ad hoc committee of the NASEM released a report commissioned by the 
FDA outlining a “framework to evaluate existing clinical practice guidelines for prescribing 
opioids for acute pain indications, recommend indications for which new evidence-based 
guidelines should be developed, and recommend a future research agenda to inform and enable 
specialty organizations to develop and disseminate evidence-based clinical practice guidelines 
for prescribing opioids to treat acute pain indications.”147 The priority surgical procedures and 
medical conditions identified by the NASEM committee that would benefit from guidelines for 
opioid prescribing included cesarean delivery, total knee replacement, wisdom teeth removal, 
low back pain, sickle cell disease, migraines, and kidney stones. These conditions were selected 
based on their prevalence or frequency and the evidence for variation in current opioid 
prescribing practices.  
 
The primary areas recommended by the NASEM report for future research include: 
 

• Addressing the effect of nonopioid interventions for acute pain. 
• Outcomes related to opioid prescribing in key populations (e.g., the elderly, persons with 

comorbidities).  
• Impact of clinical setting on opioid prescribing strategies.  
• Links between intermediate outcomes (e.g., number of unused pills, long-term opioid 

use) and health outcomes (e.g., pain, overdose, OUD). 
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Chapter 4. Summary and Implications 
 
The USPSTF has two topics in its portfolio related to preventing opioid misuse and OUD: one 
focused on screening for unhealthy drug use among adolescents and adults and another focused 
on interventions to prevent drug use in children, adolescents, and young adults. Systematic 
reviews for both topics have recently been updated and each have recommendation statements 
posted. This project was conducted to describe the state of the evidence related to other 
interventions for the primary prevention of OUD and to describe what primary care–relevant 
evidence-based efforts are underway related to acute and chronic pain management.  
 
We scanned the published and grey literature and conducted key informant interviews to better 
understand the scope of the evidence related to primary prevention of OUD and other national 
efforts in this area. We cast a wide net when describing evidence that might be applicable to 
primary care—including not only studies that took place in primary care settings or with primary 
care providers but also research in other healthcare settings and systems-level interventions. 
While the original intent was to focus on interventions that were truly on primary prevention—
that is, focused on patients who were opioid naïve—all the evidence we identified was related to 
universal interventions (i.e., applied to unselected populations) or were interventions and policies 
for persons on long-term or chronic opioid therapy. Furthermore, beyond the evidence contained 
in the two current USPSTF reviews, all the evidence we found was specific to preventing risks 
from prescribed opioid analgesics. While some interventions focused on efforts to reduce 
diversion of prescription opioids (e.g., safe storage), none of the interventions focused on those 
who used diverted prescription opioids (a target that may be nearly impossible to focus on in 
research given that diversion is illegal). In addition, we did not identify any primary care–
applicable studies that focused on preventing use of illicit opioids such as heroin or fentanyl. 
 
A number of strategies have been evaluated to reduce the prescribed dosage, initiation, or 
duration of prescription opioid use and mitigate the risks related to opioid analgesic use. While 
the evidence is robust in volume, the rigor of the study designs used and the types of outcomes 
reported make it difficult to draw conclusions regarding the true impact that such interventions 
may have on important patient health outcomes. Almost all studies that reported changes in 
patient- or provider-reported knowledge, confidence, or intentions regarding safe opioid use 
reported significant improvements following the interventions. And, although some studies also 
reported significant reductions in self-reported opioid use or documented prescriptions, it is 
unclear to what extent these increases in knowledge or opioid use ultimately affects patient care 
and health outcomes. Importantly, we are lacking data on patient safety, aberrant behavior, 
opioid misuse and abuse, and key patient-reported outcomes such as functional status and quality 
of life. Given the study designs used in most of this evidence, other simultaneous interventions 
and legislation or policy mandates may have also contributed to these findings, and most 
evidence was based on patients’ or providers’ self-reports before and after the intervention and 
may be prone to reporting bias or confounding.  
 
When introducing interventions that may deter prescribing opioids or in risk mitigation strategies 
that are perceived as threatening to patients (e.g., routine urine drug screens), there are potential 
unintended consequences (e.g., patients seeking drugs from other sources, doctor “shopping”). 

https://www.uspreventiveservicestaskforce.org/uspstf/recommendation/drug-use-illicit-screening
https://www.uspreventiveservicestaskforce.org/uspstf/index.php/recommendation/drug-use-illicit-primary-care-interventions-for-children-and-adolescents
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The impact of these interventions on unintended consequences (apart from pain scores) was not 
reported.  
 
In response to the growing opioid crisis, many professional societies, federal agencies, state and 
local governments, and healthcare organizations have issued guidelines related to pain 
management, including opioid prescribing. In general, these guidelines are consistent in their 
recommendations, including use of PDMPs, risk assessment prior to prescribing, regular 
assessment of risk during long-term opioid use, use of low-dose opioids, and patient-provider 
agreements. The most impactful of these guidelines has been the 2016 CDC evidence-based 
guidelines for prescribing opioids in the management of chronic pain.148 An update to this 
guideline will likely be available in 2022.160 

 
Evidence Gaps on Interventions to Prevent Opioid Use 

Disorder 
 

There are several areas for which more research is warranted to help fully understand the 
potential benefits and harms of primary care applicable interventions to prevent opioid misuse 
and opioid misuse disorder, including:   
 
Risk Assessment: 
 

• Large observational studies examining the risk and protective factors associated with 
opioid misuse and OUD—for opioid use in general and by specific type of opioid. 

• External validation studies of existing tools used to assess risk for opioid misuse in 
patients being considered for opioid therapy or for those who have initiated opioid 
therapy and transitioned to long-term therapy (alone and in conjunction with other risk 
mitigation strategies). 

 
Intervention Effectiveness:  
 

• For the intervention effectiveness gaps below, application of more robust study designs to 
examine the impact of opioid misuse prevention interventions, including randomized 
clinical trials, prospective cohort studies, and time series analyses, and including longer- 
term followup and inclusion of patient-centered outcomes, including intermediate health 
outcomes such as measures of aberrant behaviors, and opioid misuse and distal health 
outcomes such as prevalence or incidence of OUD, pain, comorbid conditions, functional 
status, and quality of life: 

o Evaluation of patient-level education on the use (or safe use) of opioids (both 
illicit and medical/nonmedical use), pain expectations, and safe storage and 
disposal in primary care settings. 

o Comparative evaluation of clinical support tools and interventions to facilitate 
better communication between clinicians and patients about the risks and benefits 
of opioid therapy for acute and chronic pain. 

o Identification of which strategies are most effective at addressing prescription 
compared with illicit opioid misuse, acknowledging overlap in usage patterns. 
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o Replication of primary care–applicable interventions using these more rigorous 
designs, longer followup, and including important patient-centered outcomes. 

 
Harms 
 

• Investigation of the potential unintended consequences of these interventions. 
 
While we note these research needs, we also acknowledge the challenges associated with 
conducting these studies, including ethical issues (e.g., identifying and enrolling high-risk 
patients), difficulties establishing large samples given the low prevalence of opioid misuse 
identified in primary care settings, difficulties maintaining retention for longer-term followup, 
and challenges in identifying opioid misuse and diagnosing OUD, among others.  

 
Ongoing Research 

 
There are several ongoing federally-supported research projects underway that may meet some 
of the evidence gaps noted above (Table 5). Consistent with the evidence summarized in this 
report, most of the ongoing research appears to focus on the misuse of prescription opioids, 
rather than on prevention or risk reduction related to illicit opioid use. 

 
Conclusion 

 
Curtailing the opioid epidemic is a national priority and requires a multifaceted approach to 
address it. Primary care providers are among those at the front line in helping to prevent the 
misuse of prescribed opioids and use of illicit opioids, mitigate risks associated with opioid use, 
and identify opioid use that requires further assessment and treatment. Many interventions have 
been designed and tested in attempt to reduce prescribed opioid use. In general, these 
interventions have been shown to improve patients’ and providers’ knowledge and confidence 
regarding safe opioid use and to improve several process improvement outcomes across a variety 
of healthcare settings. The level of evidence, however, is generally low across all types of 
interventions and is limited by research designs at high risk of bias and a lack of reporting of 
important patient-centered outcomes.  
  



 

Interventions to Prevent Opioid Use Disorder 18 Kaiser Permanente EPC 

References 
 
1. Krist AH, Davidson KW, Mangione CM, et al; US Preventive Services Task Force. 

Screening for unhealthy drug use: US Preventive Services Task Force recommendation 
statement. JAMA. 2020;323(22):2301-9.  

2. Krist AH, Davidson KW, Mangione CM, et al; US Preventive Services Task Force. 
Primary care–based interventions to prevent illicit drug use in children, adolescents, and 
young adults: US Preventive Services Task Force recommendation statement. JAMA. 
2020;323(20):2060-6.  

3. Strain E. Opioid use disorder: epidemiology, pharmacology, clinical manifestations, 
course, screening, assessment, and diagnosis. In: Saxon A, Hermann R, ed. UpToDate: 
Wolters Kluwer; 2018. 

4. Hughes A, Williams M, Lipari R, et al. Prescription drug use and misuse in the United 
States: results from the 2015 National Survey on Drug Use and Health. NSDUH Data 
Review. 2016:A1-A24.  

5. Substance Abuse and Mental Health Services Administration. Key Substance Use and 
Mental Health Indicators in the United States: Results From the 2018 National Survey on 
Drug Use and Health. Rockville, MD: Center for Behavioral Health Statistics and Quality, 
Substance Abuse and Mental Health Services Administration; 2019.  

6. Compton WM, Jones CM, Baldwin GT. Relationship between nonmedical prescription-
opioid use and heroin use. N Engl J Med. 2016;374(2):154-63. PMID: 26760086. 
10.1056/NEJMra1508490 

7. Mital S, Windle M, Cooper HL, et al. Trends in non-medical prescription opioids and 
heroin co-use among adults, 2003–2014. Addict Behav. 2018;86:17-23. 
https://doi.org/10.1016/j.addbeh.2018.05.005 

8. Griesler PC, Hu MC, Wall MM, et al. Medical use and misuse of prescription opioids in 
the US adult population: 2016-2017. Am J Public Health. 2019;109(9):1258-65. 
10.2105/ajph.2019.305162 

9. Cragg A, Hau JP, Woo SA, et al. Risk factors for misuse of prescribed opioids: a 
systematic review and meta-analysis. Ann Emerg Med. 2019;74(5):634-46. 
10.1016/j.annemergmed.2019.04.019 

10. Klimas J, Gorfinkel L, Fairbairn N, et al. Strategies to identify patient risks of prescription 
opioid addiction when initiating opioids for pain: a systematic review. JAMA Netw Open. 
2019;2(5):e193365. 10.1001/jamanetworkopen.2019.3365 

11. Gomes T, Tadrous M, Mamdani MM, et al. The burden of opioid-related mortality in the 
United States. JAMA Netw Open. 2018;1(2):e180217. 
10.1001/jamanetworkopen.2018.0217 

12. Wilson N, Kariisa M, Seth P, et al. Drug and opioid-involved overdose deaths - United 
States, 2017-2018. MMWR Morb Mortal Wkly Rep. 2020;69(11):290-7. 
10.15585/mmwr.mm6911a4 

13. Centers for Disease Control and Prevention. Annual Surveillance Report of Drug-Related 
Risks and Outcomes. Atlanta: Centers for Disease Control and Prevention; 2017.  

14. Jones CM, Einstein EB, Compton WM. Changes in synthetic opioid involvement in drug 
overdose deaths in the United States, 2010-2016. JAMA. 2018;319(17):1819-21. PMID: 
29715347. 10.1001/jama.2018.2844 

https://doi.org/10.1016/j.addbeh.2018.05.005


 

Interventions to Prevent Opioid Use Disorder 19 Kaiser Permanente EPC 

15. Scholl L, Seth P, Kariisa M, et al. Drug and opioid-involved overdose deaths - United 
States, 2013-2017. MMWR Morb Mortal Wkly Rep. 2018;67(5152):1419-27. 
10.15585/mmwr.mm675152e1 

16. Gladden RM, O'Donnell J, Mattson CL, et al. Changes in opioid-involved overdose deaths 
by opioid type and presence of benzodiazepines, cocaine, and methamphetamine - 25 
states, July-December 2017 to January-June 2018. MMWR Morb Mortal Wkly Rep. 
2019;68(34):737-44. 10.15585/mmwr.mm6834a2 

17. Altekruse SF, Cosgrove CM, Altekruse WC, et al. Socioeconomic risk factors for fatal 
opioid overdoses in the United States: fFindings from the Mortality Disparities in 
American Communities Study (MDAC). PLoS One. 2020;15(1):e0227966. 
10.1371/journal.pone.0227966 

18. Dick DM. The genetics of addiction: where do we go from here? J Stud Alcohol Drugs. 
2016;77(5):673-5. PMID: 27588521. 10.15288/jsad.2016.77.673 

19. National Institute on Drug Abuse. Genetics and Epigenetics of Addiction DrugFacts. 
https://www.drugabuse.gov/publications/drugfacts/genetics-epigenetics-addiction. 
Accessed May 13, 2021. 

20. Jones CM, Logan J, Gladden RM, et al. Vital Signs: demographic and substance use 
trends among heroin users - United States, 2002-2013. MMWR Morb Mortal Wkly Rep. 
2015;64(26):719-25. PMID: 26158353.  

21. Comprehensive Addiction and Recovery Act of 2016, (2016). 
22. U.S. Department of Health and Human Services Press Office. HHS Acting Secretary 

Declares Public Health Emergency to Address National Opioid Crisis. Washington, DC: 
Department of Health and Human Services; 2017.  

23. U.S. Department of Health and Human Services. Pain Management Best Practices Inter-
Agency Task Force Report: Updates, Gaps, Inconsistencies, and Recommendations. 
Washington, DC: Department of Health and Human Services; 2019.  

24. U.S. Department of Health and Human Services. 5-Point Strategy to Combat the Opioid 
Crisis. https://www.hhs.gov/opioids/about-the-epidemic/hhs-response/index.html. 
Accessed: May 13, 2021. 

25. National Institutes of Health. The Helping to End Addiction Long-Term Initiative. 
https://heal.nih.gov/. Accessed: May 13, 2021. 

26. Califf RM, Woodcock J, Ostroff S. A proactive response to prescription opioid abuse. N 
Engl J Med. 2016;374(15):1480-5. PMID: 26845291. 
https://dx.doi.org/10.1056/NEJMsr1601307 

27. Divino V, Cepeda MS, Coplan P, et al. Assessing the impact of the extended-release/long-
acting opioid analgesics risk evaluation and mitigation strategies on opioid prescription 
volume. J Opioid Manag. 2017;13(3):157-68. PMID: 28829517. 10.5055/jom.2017.0383 

28. U.S. Food and Drug Administration. Introduction: FDA’s Opioid Analgesic REMS 
Education Blueprint for Health Care Providers Involved in the Treatment and Monitoring 
of Patients with Pain. Silver Spring, MD: U.S. Food and Drug Administration; 2018.  

29. Health Resources and Services Administration. HRSA Confronts Opioid Addiction. 
https://www.hhs.gov/about/news/2017/09/14/hrsa-awards-200-million-to-health-centers-
nationwide.html?utm_campaign=enews09212017&utm_medium=email&utm_source=go
vdelivery. Accessed: May 13, 2021. 

30. National Academy of Medicine. More Than 100 Organizations Join the National 
Academy of Medicine in Countering the Opioid Epidemic. https://nam.edu/more-than-

https://www.drugabuse.gov/publications/drugfacts/genetics-epigenetics-addiction
https://www.hhs.gov/opioids/about-the-epidemic/hhs-response/index.html
https://heal.nih.gov/
https://dx.doi.org/10.1056/NEJMsr1601307
https://www.hhs.gov/about/news/2017/09/14/hrsa-awards-200-million-to-health-centers-nationwide.html?utm_campaign=enews09212017&utm_medium=email&utm_source=govdelivery
https://www.hhs.gov/about/news/2017/09/14/hrsa-awards-200-million-to-health-centers-nationwide.html?utm_campaign=enews09212017&utm_medium=email&utm_source=govdelivery
https://www.hhs.gov/about/news/2017/09/14/hrsa-awards-200-million-to-health-centers-nationwide.html?utm_campaign=enews09212017&utm_medium=email&utm_source=govdelivery


 

Interventions to Prevent Opioid Use Disorder 20 Kaiser Permanente EPC 

100-organizations-join-the-national-academy-of-medicine-in-countering-the-opioid-
epidemic/. 2019. Accessed May 13, 2021.  

31. Volkow ND, Jones EB, Einstein EB, et al. Prevention and treatment of opioid misuse and 
addiction: a review. JAMA Psychiatry. 2018;05:05. PMID: 30516809. 
https://dx.doi.org/10.1001/jamapsychiatry.2018.3126 

32. Haegerich TM, Jones CM, Cote PO, et al. Evidence for state, community and systems-
level prevention strategies to address the opioid crisis. Drug Alcohol Depend. 
2019;204:107563. 10.1016/j.drugalcdep.2019.107563 

33. Seal KH, Rife T, Li Y, et al. Opioid reduction and risk mitigation in VA primary care: 
outcomes from the Integrated Pain Team Initiative. J Gen Intern Med. 2019. 
10.1007/s11606-019-05572-9 

34. DeBar L, Benes L, Bonifay A, et al. Interdisciplinary team-based care for patients with 
chronic pain on long-term opioid treatment in primary care (PPACT): protocol for a 
pragmatic cluster randomized trial. Contemp Clin Trials. 2018;67:91-99. 

35. Seal KH, Borsari B, Tighe J, et al. Optimizing pain treatment interventions (OPTI): a pilot 
randomized controlled trial of collaborative care to improve chronic pain management and 
opioid safety-rationale, methods, and lessons learned. Contemp Clin Trials. 2019;77:76-
85. PMID: 30572163. https://dx.doi.org/10.1016/j.cct.2018.12.006 

36. Patnode CD, O'Connor E, Rowland M, et al. Primary care behavioral interventions to 
prevent or reduce illicit drug use and nonmedical pharmaceutical use in children and 
adolescents: a systematic evidence review for the U.S. Preventive Services Task Force. 
Ann Intern Med. 2014;160(9):612-20. PMID: 24615613. https://dx.doi.org/10.7326/M13-
2064 

37. Moyer VA et al; U.S. Preventive Services Task Force. Primary care behavioral 
interventions to reduce illicit drug and nonmedical pharmaceutical use in children and 
adolescents: U.S. Preventive Services Task Force recommendation statement. Ann Intern 
Med. 2014;160(9):634-9. PMID: 24615535. 10.7326/m14-0334 

38. O’Connor E, Thomas R, Senger CA, et al. Interventions to prevent illicit and nonmedical 
drug use in children, adolescents, and young adults: updated evidence report and 
systematic review for the US Preventive Services Task Force. JAMA. 2020;323(20):2067-
79. 10.1001/jama.2020.1432 

39. Deitz DK, Cook RF, Hendrickson A. Preventing prescription drug misuse: field test of the 
SmartRx Web program. Subst Use Misuse. 2011;46(5):678-86. PMID: 21043788. 
https://dx.doi.org/10.3109/10826084.2010.528124 

40. Alter TH, Ilyas AM. A prospective randomized study analyzing preoperative opioid 
counseling in pain management after carpal tunnel release surgery. J Hand Surg Am. 
2017;42(10):810-5. PMID: 28890331. https://dx.doi.org/10.1016/j.jhsa.2017.07.003 

41. Cabo J, Hsi RS, Scarpato KR. Postoperative opiate use in urological patients: a quality 
improvement study aimed at improving opiate disposal practices. J Urol. 
2019;201(2):371-6. PMID: 30267748. https://dx.doi.org/10.1016/j.juro.2018.09.052 

42. Chakravarthy B, Somasundaram S, Mogi J, et al. Randomized pilot trial measuring 
knowledge acquisition of opioid education in emergency department patients using a 
novel media platform. Subst Abus. 2018;39(1):27-31. PMID: 28873050. 
https://dx.doi.org/10.1080/08897077.2017.1375061 

43. de la Cruz M, Reddy A, Balankari V, et al. The impact of an educational program on 
patient practices for safe use, storage, and disposal of opioids at a comprehensive cancer 

https://dx.doi.org/10.1001/jamapsychiatry.2018.3126
https://dx.doi.org/10.1016/j.cct.2018.12.006
https://dx.doi.org/10.7326/M13-2064
https://dx.doi.org/10.7326/M13-2064
https://dx.doi.org/10.3109/10826084.2010.528124
https://dx.doi.org/10.1016/j.jhsa.2017.07.003
https://dx.doi.org/10.1016/j.juro.2018.09.052
https://dx.doi.org/10.1080/08897077.2017.1375061


 

Interventions to Prevent Opioid Use Disorder 21 Kaiser Permanente EPC 

center. Oncologist. 2017;22(1):115-21. PMID: 27742907. 
https://dx.doi.org/10.1634/theoncologist.2016-0266 

44. Hasak JM, Roth Bettlach CL, Santosa KB, et al. Empowering post-surgical patients to 
improve opioid disposal: a before and after quality improvement study. J Am Coll Surg. 
2018;226(3):235-40.e3. PMID: 29331347. 
https://dx.doi.org/10.1016/j.jamcollsurg.2017.11.023 

45. Maughan BC, Hersh EV, Shofer FS, et al. Unused opioid analgesics and drug disposal 
following outpatient dental surgery: a randomized controlled trial. Drug Alcohol Depend. 
2016;168:328-34. PMID: 27663358. https://dx.doi.org/10.1016/j.drugalcdep.2016.08.016 

46. McCarthy DM, Wolf MS, McConnell R, et al. Improving patient knowledge and safe use 
of opioids: a randomized controlled trial. Acad Emerg Med. 2015;22(3):331-9. PMID: 
25731073. https://dx.doi.org/10.1111/acem.12600 

47. McCauley JL, Back SE, Brady KT. Pilot of a brief, web-based educational intervention 
targeting safe storage and disposal of prescription opioids. Addict Behav. 
2013;38(6):2230-5. PMID: 23501140. https://dx.doi.org/10.1016/j.addbeh.2013.01.019 

48. Rose P, Sakai J, Argue R, et al. Opioid information pamphlet increases postoperative 
opioid disposal rates: a before versus after quality improvement study. Can J Anaesth. 
2016;63(1):31-7. PMID: 26431852. https://dx.doi.org/10.1007/s12630-015-0502-0 

49. Singh S, Clarke C, Lawendy A, et al. First Place: a prospective, randomized controlled 
trial of the impact of written discharge instructions for postoperative opioids on patient 
pain satisfaction and on minimizing opioid risk exposure in orthopaedic surgery. Current 
Orthopaedic Practice [serial on the Internet]. 2018 [cited KQ Search 1 - Cochrane Trials; 
29(4): Available from: https://www.cochranelibrary.com/central/doi/10.1002/central/CN-
01618624/full. 

50. Smith D, Kuntz J, DeBar L, et al. A randomized, pragmatic, pharmacist-led intervention 
reduced opioids following orthopedic surgery. Am J Manag Care. 2018;24(11):515-21. 

51. Syed UA, Aleem AW, Wowkanech C, et al. Neer Award 2018: the effect of preoperative 
education on opioid consumption in patients undergoing arthroscopic rotator cuff repair: a 
prospective, randomized clinical trial. J Shoulder Elbow Surg. 2018;27(6):962-7. PMID: 
29599038. https://dx.doi.org/10.1016/j.jse.2018.02.039 

52. Yajnik M, Hill JN, Hunter OO, et al. Patient education and engagement in postoperative 
pain management decreases opioid use following knee replacement surgery. Patient Educ 
Couns. 2019;102(2):383-7. PMID: 30219634. 
https://dx.doi.org/10.1016/j.pec.2018.09.001 

53. Polen MR, Whitlock EP, Wisdom JP, et al. Screening in Primary Care Settings for Illicit 
Drug Use: Staged Systematic Review for the United States Preventive Services Task 
Force. Rockville, MD: Agency for Healthcare Research and Quality; 2008. 

54. US Preventive Services Task Force, Krist AH, Davidson KW, Mangione CM, et al. 
Screening for unhealthy drug use: US Preventive Services Task Force recommendation 
statement. JAMA. 2020;323(22):2301-9. 

55. Patnode CD, Perdue LA, Rushkin M, et al. Screening for unhealthy drug use: updated 
evidence report and systematic review for the US Preventive Services Task Force. JAMA. 
2020;323(22):2310-28. 10.1001/jama.2019.21381 

56. U.S. Food and Drug Administration. Approved Risk Evaluation and Mitigation Strategies 
(REMS) - Opioid Analgesic REMS. 

https://dx.doi.org/10.1634/theoncologist.2016-0266
https://dx.doi.org/10.1016/j.jamcollsurg.2017.11.023
https://dx.doi.org/10.1016/j.drugalcdep.2016.08.016
https://dx.doi.org/10.1111/acem.12600
https://dx.doi.org/10.1016/j.addbeh.2013.01.019
https://dx.doi.org/10.1007/s12630-015-0502-0
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01618624/full
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01618624/full
https://dx.doi.org/10.1016/j.jse.2018.02.039
https://dx.doi.org/10.1016/j.pec.2018.09.001


 

Interventions to Prevent Opioid Use Disorder 22 Kaiser Permanente EPC 

https://www.accessdata.fda.gov/scripts/cder/rems/index.cfm?event=RemsDetails.page&R
EMS=17. Accessed May 13, 2021. 

57. Alford DP, Carney BL, Brett B, et al. Improving residents' safe opioid prescribing for 
chronic pain using an objective structured clinical examination. J Grad Med Educ. 
2016;8(3):390-7. PMID: 27413443. https://dx.doi.org/10.4300/JGME-D-15-00273.1 

58. Alford DP, Zisblatt L, Ng P, et al. SCOPE of pain: an evaluation of an opioid risk 
evaluation and mitigation strategy continuing education program. Pain Med. 
2016;17(1):52-63. PMID: 26304703.  

59. Anderson D, Zlateva I, Davis B, et al. Improving pain care with Project ECHO in 
community health centers. Pain Med. 2017;18(10):1882-9. PMID: 29044409. 
https://dx.doi.org/10.1093/pm/pnx187 

60. Ball S, Wilson B, Ober S, et al. SCAN-ECHO for pain management: implementing a 
regional telementoring training for primary care providers. Pain Med. 2018;19(2):262-8. 
PMID: 28525633. https://dx.doi.org/10.1093/pm/pnx122 

61. Chiu AS, Ahle SL, Freedman-Weiss MR, et al. The impact of a curriculum on 
postoperative opioid prescribing for novice surgical trainees. Am J Surg. 2019;217(2):228-
32. PMID: 30180937. https://dx.doi.org/10.1016/j.amjsurg.2018.08.007 

62. Cochella S, Bateman K. Provider detailing: an intervention to decrease prescription opioid 
deaths in Utah. Pain Med. 2011;12(Suppl 2):S73-6. PMID: 21668760. 
https://dx.doi.org/10.1111/j.1526-4637.2011.01125.x 

63. Corson K, Doak MN, Denneson L, et al. Primary care clinician adherence to guidelines 
for the management of chronic musculoskeletal pain: results from the study of the 
effectiveness of a collaborative approach to pain. Pain Med. 2011;12(10):1490-501. 
PMID: 21943325. https://dx.doi.org/10.1111/j.1526-4637.2011.01231.x 

64. Dewey CM, Ghulyan MV, Swiggart WH. Misprescribing controlled substances: an 
evaluation of a professional development program. Subst Abus. 2016;37(3):412-8. PMID: 
26569508. 10.1080/08897077.2015.1096318 

65. Donaldson SR, Harding AM, Taylor SE, et al. Evaluation of a targeted prescriber 
education intervention on emergency department discharge oxycodone prescribing. Emerg 
Med Australas. 2017;29(4):400-6. PMID: 28544642. https://dx.doi.org/10.1111/1742-
6723.12772 

66. Donovan AK, Wood GJ, Rubio DM, et al. Faculty communication knowledge, attitudes, 
and skills around chronic non-malignant pain improve with online training. Pain Med. 
2016;17(11):1985-92. PMID: 27036413.  

67. Fisher JE, Zhang Y, Sketris I, et al. The effect of an educational intervention on 
meperidine use in Nova Scotia, Canada: a time series analysis. Pharmacoepidemiol Drug 
Saf. 2012;21(2):177-83. PMID: 22081471. https://dx.doi.org/10.1002/pds.2259 

68. Frank JW, Carey EP, Fagan KM, et al. Evaluation of a telementoring intervention for pain 
management in the Veterans Health Administration. Pain Med. 2015;16(6):1090-100. 
PMID: 25716075. 10.1111/pme.12715 

69. Friesgaard KD, Paltved C, Nikolajsen L. Acute pain in the emergency department: effect 
of an educational intervention. Scand J Pain. 2017;15:8-13. PMID: 28850354. 
https://dx.doi.org/10.1016/j.sjpain.2016.11.004 

70. Gonzalez AM 3rd, Kolbasovsky A. Impact of a managed controlled-opioid prescription 
monitoring program on care coordination. Am J Manag Care. 2012;18(9):516-24. PMID: 
23009302.  

https://www.accessdata.fda.gov/scripts/cder/rems/index.cfm?event=RemsDetails.page&REMS=17
https://www.accessdata.fda.gov/scripts/cder/rems/index.cfm?event=RemsDetails.page&REMS=17
https://dx.doi.org/10.4300/JGME-D-15-00273.1
https://dx.doi.org/10.1093/pm/pnx187
https://dx.doi.org/10.1093/pm/pnx122
https://dx.doi.org/10.1016/j.amjsurg.2018.08.007
https://dx.doi.org/10.1111/j.1526-4637.2011.01125.x
https://dx.doi.org/10.1111/j.1526-4637.2011.01231.x
https://dx.doi.org/10.1111/1742-6723.12772
https://dx.doi.org/10.1111/1742-6723.12772
https://dx.doi.org/10.1002/pds.2259
https://dx.doi.org/10.1016/j.sjpain.2016.11.004


 

Interventions to Prevent Opioid Use Disorder 23 Kaiser Permanente EPC 

71. Holliday SM, Hayes C, Dunlop AJ, et al. Does brief chronic pain management education 
change opioid prescribing rates? A pragmatic trial in Australian early-career general 
practitioners. Pain. 2017;158(2):278-88. PMID: 28092648. 
https://dx.doi.org/10.1097/j.pain.0000000000000755 

72. Jamison RN, Scanlan E, Matthews ML, et al. Attitudes of primary care practitioners in 
managing chronic pain patients prescribed opioids for pain: a prospective longitudinal 
controlled trial. Pain Med. 2016;17(1):99-113. PMID: 26304697.  

73. Kahan M, Gomes T, Juurlink DN, et al. Effect of a course-based intervention and effect of 
medical regulation on physicians' opioid prescribing. Can Fam Physician. 
2013;59(5):e231-9. PMID: 23673603.  

74. Katzman JG, Comerci GD, Landen M, et al. Rules and values: a coordinated regulatory 
and educational approach to the public health crises of chronic pain and addiction. Am J 
Public Health. 2014;104(8):1356-62. PMID: 24922121. 
https://dx.doi.org/10.2105/AJPH.2014.301881 

75. Langford DJ, Gross JB, Doorenbos AZ, et al. Evaluation of the impact of an online opioid 
education program for acute pain management. Pain Med. 2019;25:25. PMID: 30690528. 
https://dx.doi.org/10.1093/pm/pny300 

76. Larson MJ, Browne C, Nikitin RV, et al. Physicians report adopting safer opioid 
prescribing behaviors after academic detailing intervention. Subst Abus. 2018:1-7. PMID: 
29608412. https://dx.doi.org/10.1080/08897077.2018.1449175 

77. Martello J, Cassidy B, Mitchell A. Evaluating emergency department opioid prescribing 
behaviors after education about mandated use of the Pennsylvania Prescription Drug 
Monitoring Program. J Addict Nurs. 2018;29(3):196-202. PMID: 30180006. 
https://dx.doi.org/10.1097/JAN.0000000000000236 

78. McCracken LM, Boichat C, Eccleston C. Training for general practitioners in opioid 
prescribing for chronic pain based on practice guidelines: a randomized pilot and 
feasibility trial. J Pain. 2012;13(1):32-40. PMID: 22112421. 
https://dx.doi.org/10.1016/j.jpain.2011.09.007 

79. Ruff AL, Alford DP, Butler R, et al. Training internal medicine residents to manage 
chronic pain and prescription opioid misuse. Subst Abus. 2017;38(2):200-4. PMID: 
28394733. https://dx.doi.org/10.1080/08897077.2017.1296526 

80. Srivastava A, Kahan M, Jiwa A. Prescription opioid use and misuse: piloting an 
educational strategy for rural primary care physicians. Can Fam Physician. 
2012;58(4):e210-6. PMID: 22611608.  

81. Sullivan MD, Gaster B, Russo J, et al. Randomized trial of web-based training about 
opioid therapy for chronic pain. Clin J Pain. 2010;26(6):512-7. PMID: 20551726. 
https://dx.doi.org/10.1097/AJP.0b013e3181dc7adc 

82. Centers For Disease Control and Prevention, Prevention Public Health Service, US 
Department of Health And Human Services. Guideline for prescribing opioids for chronic 
pain. J Pain Palliat Care Pharmacother. 2016;30(2):138-40. PMID: 27301691. 
https://dx.doi.org/10.3109/15360288.2016.1173761 

83. Manchikanti L, Kaye AM, Knezevic NN, et al. Responsible, safe, and effective 
prescription of opioids for chronic non-cancer pain: American Society of Interventional 
Pain Physicians (ASIPP) Guidelines. Pain Physician. 2017;20(2s):S3-S92. PMID: 
28226332.  

https://dx.doi.org/10.1097/j.pain.0000000000000755
https://dx.doi.org/10.2105/AJPH.2014.301881
https://dx.doi.org/10.1093/pm/pny300
https://dx.doi.org/10.1080/08897077.2018.1449175
https://dx.doi.org/10.1097/JAN.0000000000000236
https://dx.doi.org/10.1016/j.jpain.2011.09.007
https://dx.doi.org/10.1080/08897077.2017.1296526
https://dx.doi.org/10.1097/AJP.0b013e3181dc7adc
https://dx.doi.org/10.3109/15360288.2016.1173761


 

Interventions to Prevent Opioid Use Disorder 24 Kaiser Permanente EPC 

84. Motov S, Strayer R, Hayes BD, et al. The treatment of acute pain in the emergency 
department: a white paper position statement prepared for the American Academy of 
Emergency Medicine. J Emerg Med. 2018;54(5):731-6. PMID: 29523420. 
https://dx.doi.org/10.1016/j.jemermed.2018.01.020 

85. Chou R, Hartung D, Turner J, et al. AHRQ Comparative Effectiveness Reviews. Opioid 
Treatments for Chronic Pain. Rockville, MD: Agency for Healthcare Research and 
Quality; 2020. 

86. Haller IV, Renier CM, Juusola M, et al. Enhancing risk assessment in patients receiving 
chronic opioid analgesic therapy using natural language processing. Pain Med. 
2017;18(10):1952-60. PMID: 28034982. https://dx.doi.org/10.1093/pm/pnw283 

87. Hylan TR, Von Korff M, Saunders K, et al. Automated prediction of risk for problem 
opioid use in a primary care setting. J Pain. 2015;16(4):380-7. PMID: 25640294. 
https://dx.doi.org/10.1016/j.jpain.2015.01.011 

88. Simon D, Peratikos M, Watson A, et al. Identifying individuals at risk for a future opioid 
use disorder diagnosis with machine learning. Postgrad Med [serial on the Internet]. 2018 
[cited KQ Search 1 - Cochrane Trials; 130: Available from: 
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01646780/full. 

89. Lawrence R, Mogford D, Colvin L. Systematic review to determine which validated 
measurement tools can be used to assess risk of problematic analgesic use in patients with 
chronic pain. Br J Anaesth. 2017;119(6):1092-109. PMID: 28981581. 
https://dx.doi.org/10.1093/bja/aex316 

90. Finkelman MD, Kulich RJ, Zoukhri D, et al. Shortening the Current Opioid Misuse 
Measure via computer-based testing: a retrospective proof-of-concept study. BMC Med 
Res Methodol. 2013;13:126. PMID: 24138225. https://dx.doi.org/10.1186/1471-2288-13-
126 

91. Jamison RN, Martel MO, Edwards RR, et al. Validation of a brief Opioid Compliance 
Checklist for patients with chronic pain. J Pain. 2014;15(11):1092-101. PMID: 25092233. 
https://dx.doi.org/10.1016/j.jpain.2014.07.007 

92. Rough K, Huybrechts KF, Hernandez-Diaz S, et al. Using prescription claims to detect 
aberrant behaviors with opioids: comparison and validation of 5 algorithms. 
Pharmacoepidemiol Drug Saf. 2019;28(1):62-9. PMID: 29687539. 
https://dx.doi.org/10.1002/pds.4443 

93. Alemi F, Avramovic S, Schwartz MD. Electronic health record-based screening for 
substance abuse. Big Data. 2018;6(3):214-24. PMID: 30283729. 
https://dx.doi.org/10.1089/big.2018.0002 

94. Lingeman JM, Wang P, Becker W, et al. Detecting opioid-related aberrant behavior using 
natural language processing. AMIA Annu Symp Proc. 2017;2017:1179-85. PMID: 
29854186.  

95. Carrell D, Mardekian J, Cronkite D, et al. A fully automated algorithm for identifying 
patients with problem prescription opioid use using electronic health record data. Drug 
and alcohol dependence [serial on the Internet]. 2017 [cited KQ Search 1 - Cochrane 
Trials; 171: Available from: 
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01423286/full. 

96. Carrell DS, Cronkite D, Palmer RE, et al. Using natural language processing to identify 
problem usage of prescription opioids. Int J Med Inf. 2015;84(12):1057-64. PMID: 
26456569. https://dx.doi.org/10.1016/j.ijmedinf.2015.09.002 

https://dx.doi.org/10.1016/j.jemermed.2018.01.020
https://dx.doi.org/10.1093/pm/pnw283
https://dx.doi.org/10.1016/j.jpain.2015.01.011
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01646780/full
https://dx.doi.org/10.1093/bja/aex316
https://dx.doi.org/10.1186/1471-2288-13-126
https://dx.doi.org/10.1186/1471-2288-13-126
https://dx.doi.org/10.1016/j.jpain.2014.07.007
https://dx.doi.org/10.1002/pds.4443
https://dx.doi.org/10.1089/big.2018.0002
https://www.cochranelibrary.com/central/doi/10.1002/central/CN-01423286/full
https://dx.doi.org/10.1016/j.ijmedinf.2015.09.002


 

Interventions to Prevent Opioid Use Disorder 25 Kaiser Permanente EPC 

97. Geissert P, Hallvik S, Van Otterloo J, et al. High-risk prescribing and opioid overdose: 
prospects for prescription drug monitoring program-based proactive alerts. Pain. 
2018;159(1):150-6. http://dx.doi.org/10.1097/j.pain.0000000000001078 

98. Zedler B, Xie L, Wang L, et al. Development of a risk index for serious prescription 
opioid-induced respiratory depression or overdose in Veterans' Health Administration 
patients. Pain Med. 2015;16(8):1566-79. PMID: 26077738. 
https://dx.doi.org/10.1111/pme.12777 

99. Zedler BK, Saunders WB, Joyce AR, et al. Validation of a screening risk index for serious 
prescription opioid-induced respiratory depression or overdose in a US commercial health 
plan claims database. Pain Med. 2018;19(1):68-78. PMID: 28340046. 
https://dx.doi.org/10.1093/pm/pnx009 

100. Liang Y, Goros MW, Turner BJ. Drug overdose: differing risk models for women and 
men among opioid users with non-cancer pain. Pain Med. 2016;17(12):2268-79. PMID: 
28025361. https://dx.doi.org/10.1093/pm/pnw071 

101. Glanz JM, Narwaney KJ, Mueller SR, et al. Prediction model for two-year risk of opioid 
overdose among patients prescribed chronic opioid therapy. J Gen Intern Med. 
2018;33(10):1646-53. PMID: 29380216. https://dx.doi.org/10.1007/s11606-017-4288-3 

102. Oliva EM, Bowe T, Tavakoli S, et al. Development and applications of the Veterans 
Health Administration's Stratification Tool for Opioid Risk Mitigation (STORM) to 
improve opioid safety and prevent overdose and suicide. Psychol Serv. 2017;14(1):34-49. 
PMID: 28134555. https://dx.doi.org/10.1037/ser0000099 

103. Anderson D, Zlateva I, Khatri K, et al. Using health information technology to improve 
adherence to opioid prescribing guidelines in primary care. Clin J Pain. 2015;31(6):573-9. 
PMID: 25411860. https://dx.doi.org/10.1097/AJP.0000000000000177 

104. Anderson DR, Zlateva I, Coman EN, et al. Improving pain care through implementation of 
the Stepped Care Model at a multisite community health center. J Pain Res. 2016;9:1021-
9. PMID: 27881926.  

105. Barber C, Gagnon D, Fonda J, et al. Assessing the impact of prescribing directives on 
opioid prescribing practices among Veterans Health Administration providers. 
Pharmacoepidemiol Drug Saf. 2017;26(1):40-6. PMID: 27530106. 
https://dx.doi.org/10.1002/pds.4066 

106. Beaudoin FL, Janicki A, Zhai W, et al. Trends in opioid prescribing before and after 
implementation of an emergency department opioid prescribing policy. Am J Emerg Med. 
2018;36(2):329-31. PMID: 28760380. https://dx.doi.org/10.1016/j.ajem.2017.07.068 

107. Butler SF, Zacharoff K, Charity S, et al. Electronic opioid risk assessment program for 
chronic pain patients: barriers and benefits of implementation. Pain Pract. 
2014;14(3):E98-E105. PMID: 24279713. https://dx.doi.org/10.1111/papr.12141 

108. Canada RE, DiRocco D, Day S. A better approach to opioid prescribing in primary care. J 
Fam Pract. 2014;63(6):E1-8. PMID: 25061628.  

109. Chen JH, Hom J, Richman I, et al. Effect of opioid prescribing guidelines in primary care. 
Medicine (Baltimore). 2016;95(35):e4760. PMID: 27583928. 
https://dx.doi.org/10.1097/MD.0000000000004760 

110. Chiu AS, Jean RA, Hoag JR, et al. Association of lowering default pill counts in electronic 
medical record systems with postoperative opioid prescribing. JAMA Surg. 
2018;153(11):1012-9. PMID: 30027289. https://dx.doi.org/10.1001/jamasurg.2018.2083 

http://dx.doi.org/10.1097/j.pain.0000000000001078
https://dx.doi.org/10.1111/pme.12777
https://dx.doi.org/10.1093/pm/pnx009
https://dx.doi.org/10.1093/pm/pnw071
https://dx.doi.org/10.1007/s11606-017-4288-3
https://dx.doi.org/10.1037/ser0000099
https://dx.doi.org/10.1097/AJP.0000000000000177
https://dx.doi.org/10.1002/pds.4066
https://dx.doi.org/10.1016/j.ajem.2017.07.068
https://dx.doi.org/10.1111/papr.12141
https://dx.doi.org/10.1097/MD.0000000000004760
https://dx.doi.org/10.1001/jamasurg.2018.2083


 

Interventions to Prevent Opioid Use Disorder 26 Kaiser Permanente EPC 

111. del Portal DA, Healy ME, Satz WA, et al. Impact of an opioid prescribing guideline in the 
acute care setting. J Emerg Med. 2016;50(1):21-7. PMID: 26281819. 
https://dx.doi.org/10.1016/j.jemermed.2015.06.014 

112. Downes JM, Klepser DG, Foster J, et al. Development of a standardized approach for 
managing opioids in adults with chronic noncancer pain. Am J Health Syst Pharm. 
2018;75(5):321-6. PMID: 29472515. https://dx.doi.org/10.2146/ajhp161012 

113. Earp BE, Silver JA, Mora AN, et al. Implementing a postoperative opioid-prescribing 
protocol significantly reduces the total morphine milligram equivalents prescribed. J Bone 
Joint Surg Am. 2018;100(19):1698-703. PMID: 30278000. 
https://dx.doi.org/10.2106/JBJS.17.01307 

114. Fox TR, Li J, Stevens S, et al. A performance improvement prescribing guideline reduces 
opioid prescriptions for emergency department dental pain patients. Ann Emerg Med. 
2013;62(3):237-40. PMID: 23374416. 
https://dx.doi.org/10.1016/j.annemergmed.2012.11.020 

115. Garcia MC, Dodek AB, Kowalski T, et al. Declines in opioid prescribing after a private 
insurer policy change - Massachusetts, 2011-2015. MMWR Morb Mortal Wkly Rep. 
2016;65(41):1125-31. PMID: 27764082. https://dx.doi.org/10.15585/mmwr.mm6541a1 

116. Gugelmann H, Shofer FS, Meisel ZF, et al. Multidisciplinary intervention decreases the 
use of opioid medication discharge packs from 2 urban EDs. Am J Emerg Med. 
2013;31(9):1343-8. PMID: 23906621. https://dx.doi.org/10.1016/j.ajem.2013.06.002 

117. Hartford LB, Van Koughnett JA, Murphy PB, et al. Standardization of Outpatient 
Procedure (STOP) narcotics: a prospective non-inferiority study to reduce opioid use in 
outpatient general surgical procedures. J Am Coll Surg. 2019;228(1):81-8.e1. PMID: 
30359828. https://dx.doi.org/10.1016/j.jamcollsurg.2018.09.008 

118. Holman JE, Stoddard GJ, Horwitz DS, et al. The effect of preoperative counseling on 
duration of postoperative opiate use in orthopaedic trauma surgery: a surgeon-based 
comparative cohort study. J Orthop Trauma. 2014;28(9):502-6. PMID: 24667804. 
https://dx.doi.org/10.1097/BOT.0000000000000085 

119. Lee JS, Howard RA, Klueh MP, et al. The impact of education and prescribing guidelines 
on opioid prescribing for breast and melanoma procedures. Ann Surg Oncol. 
2019;26(1):17-24. PMID: 30238243. https://dx.doi.org/10.1245/s10434-018-6772-3 

120. Liebschutz JM, Xuan Z, Shanahan CW, et al. Improving adherence to long-term opioid 
therapy guidelines to reduce opioid misuse in primary care: a cluster-randomized clinical 
trial. JAMA Intern Med. 2017;177(9):1265-72. PMID: 28715535. 
https://dx.doi.org/10.1001/jamainternmed.2017.2468 

121. Lin LA, Bohnert AS, Kerns RD, et al. Impact of the Opioid Safety Initiative on opioid-
related prescribing in veterans. Pain. 2017;158(5):833-9. PMID: 28240996. 
10.1097/j.pain.0000000000000837 

122. Losby JL, Hyatt JD, Kanter MH, et al. Safer and more appropriate opioid prescribing: a 
large healthcare system's comprehensive approach. J Eval Clin Pract. 2017;23(6):1173-9. 
PMID: 28707421. https://dx.doi.org/10.1111/jep.12756 

123. Mark J, Argentieri DM, Gutierrez CA, et al. Ultrarestrictive opioid prescription protocol 
for pain management after gynecologic and abdominal surgery. JAMA Netw Open. 
2018;1(8):e185452. PMID: 30646274. 
https://dx.doi.org/10.1001/jamanetworkopen.2018.5452 

https://dx.doi.org/10.1016/j.jemermed.2015.06.014
https://dx.doi.org/10.2146/ajhp161012
https://dx.doi.org/10.2106/JBJS.17.01307
https://dx.doi.org/10.1016/j.annemergmed.2012.11.020
https://dx.doi.org/10.15585/mmwr.mm6541a1
https://dx.doi.org/10.1016/j.ajem.2013.06.002
https://dx.doi.org/10.1016/j.jamcollsurg.2018.09.008
https://dx.doi.org/10.1097/BOT.0000000000000085
https://dx.doi.org/10.1245/s10434-018-6772-3
https://dx.doi.org/10.1001/jamainternmed.2017.2468
https://dx.doi.org/10.1111/jep.12756
https://dx.doi.org/10.1001/jamanetworkopen.2018.5452


 

Interventions to Prevent Opioid Use Disorder 27 Kaiser Permanente EPC 

124. Meisenberg BR, Grover J, Campbell C, et al. Assessment of opioid prescribing practices 
before and after implementation of a health system intervention to reduce opioid 
overprescribing. JAMA Netw Open. 2018;1(5):e182908. PMID: 30646184. 
https://dx.doi.org/10.1001/jamanetworkopen.2018.2908 

125. Motov S, Drapkin J, Butt M, et al. Analgesic administration for patients with renal colic in 
the emergency department before and after implementation of an opioid reduction 
initiative. West J Emerg Med. 2018;19(6):1028-35. PMID: 30429938. 
https://dx.doi.org/10.5811/westjem.2018.9.38875 

126. Nadeau R, Hasstedt K, Sunstrum AB, et al. Addressing the opioid epidemic: impact of 
opioid prescribing protocol at the University of Minnesota School of Dentistry. 
Craniomaxillofac. 2018;11(2):104-10. PMID: 29892324. https://dx.doi.org/10.1055/s-
0038-1649498 

127. Osborn SR, Yu J, Williams B, et al. Changes in provider prescribing patterns after 
implementation of an emergency department prescription opioid policy. J Emerg Med. 
2017;52(4):538-46. PMID: 28111065. https://dx.doi.org/10.1016/j.jemermed.2016.07.120 

128. Osmundson SS, Raymond BL, Kook BT, et al. Individualized compared with standard 
postdischarge oxycodone prescribing after cesarean birth: a randomized controlled trial. 
Obstet Gynecol. 2018;132(3):624-30. PMID: 30095773. 
https://dx.doi.org/10.1097/AOG.0000000000002782 

129. Parchman ML, Penfold RB, Ike B, et al. Team-based clinic redesign of opioid medication 
management in primary care: effect on opioid prescribing. Ann Fam Med. 2019;17(4):319-
25. PMID: 31285209. 10.1370/afm.2390 

130. Pasquale MK, Sheer RL, Mardekian J, et al. Educational intervention for physicians to 
address the risk of opioid abuse. J Opioid Manag. 2017;13(5):303-13. PMID: 29199396. 
https://dx.doi.org/10.5055/jom.2017.0399 

131. Patel S, Carmichael JM, Taylor JM, et al. Evaluating the impact of a clinical decision 
support tool to reduce chronic opioid dose and decrease risk classification in a veteran 
population. Ann Pharmacother. 2018;52(4):325-31. PMID: 29086587. 
https://dx.doi.org/10.1177/1060028017739388 

132. Prabhu M, Dubois H, James K, et al. Implementation of a quality improvement initiative 
to decrease opioid prescribing after cesarean delivery. Obstet Gynecol. 2018;132(3):631-6. 
PMID: 30095765. https://dx.doi.org/10.1097/AOG.0000000000002789 

133. Quanbeck A, Brown RT, Zgierska AE, et al. A randomized matched-pairs study of 
feasibility, acceptability, and effectiveness of systems consultation: a novel 
implementation strategy for adopting clinical guidelines for opioid prescribing in primary 
care. Implement Sci. 2018;13(1):21. PMID: 29370813. https://dx.doi.org/10.1186/s13012-
018-0713-1 

134. Ringwalt C, Shanahan M, Wodarski S, et al. A randomized controlled trial of an 
emergency department intervention for patients with chronic noncancer pain. J Emerg 
Med. 2015;49(6):974-83. PMID: 26423915. 
https://dx.doi.org/10.1016/j.jemermed.2015.03.004 

135. Saunders KW, Shortreed S, Thielke S, et al. Evaluation of health plan interventions to 
influence chronic opioid therapy prescribing. Clin J Pain. 2015;31(9):820-9. PMID: 
25621426. https://dx.doi.org/10.1097/AJP.0000000000000159 

https://dx.doi.org/10.1001/jamanetworkopen.2018.2908
https://dx.doi.org/10.5811/westjem.2018.9.38875
https://dx.doi.org/10.1055/s-0038-1649498
https://dx.doi.org/10.1055/s-0038-1649498
https://dx.doi.org/10.1016/j.jemermed.2016.07.120
https://dx.doi.org/10.1097/AOG.0000000000002782
https://dx.doi.org/10.5055/jom.2017.0399
https://dx.doi.org/10.1177/1060028017739388
https://dx.doi.org/10.1097/AOG.0000000000002789
https://dx.doi.org/10.1186/s13012-018-0713-1
https://dx.doi.org/10.1186/s13012-018-0713-1
https://dx.doi.org/10.1016/j.jemermed.2015.03.004
https://dx.doi.org/10.1097/AJP.0000000000000159


 

Interventions to Prevent Opioid Use Disorder 28 Kaiser Permanente EPC 

136. Schwartz GD, Harding AM, Donaldson SR, et al. Modifying emergency department 
electronic prescribing for outpatient opioid analgesia. Emerg Med Australas. 2018;03:03. 
PMID: 30508874. https://dx.doi.org/10.1111/1742-6723.13192 

137. Shah NR, Haddad-Lacle J, Hogan T. Successful interventions in decreasing oxycodone 
CR prescriptions within an underserved population. J Opioid Manag. 2015;11(6):481-8. 
PMID: 26728645. 10.5055/jom.2015.0301 

138. Stanek JJ, Renslow MA, Kalliainen LK. The effect of an educational program on opioid 
prescription patterns in hand surgery: a quality improvement program. J Hand Surg Am. 
2015;40(2):341-6. PMID: 25542435. https://dx.doi.org/10.1016/j.jhsa.2014.10.054 

139. Stepan JG, Lovecchio FC, Premkumar A, et al. Development of an institutional opioid 
prescriber education program and opioid-prescribing guidelines: impact on prescribing 
practices. J Bone Joint Surg Am. 2019;101(1):5-13. PMID: 30601411. 
https://dx.doi.org/10.2106/JBJS.17.01645 

140. Stepan JG, Sacks HA, Lovecchio FC, et al. Opioid prescriber education and guidelines for 
ambulatory upper-extremity surgery: evaluation of an institutional protocol. J Hand Surg 
Am. 2019;44(2):129-36. PMID: 30033347. https://dx.doi.org/10.1016/j.jhsa.2018.06.014 

141. Sun BC, Lupulescu-Mann N, Charlesworth CJ, et al. Impact of hospital "best practice" 
mandates on prescription opioid dispensing after an emergency department visit. Acad 
Emerg Med. 2017;24(8):905-13. PMID: 28544288. https://dx.doi.org/10.1111/acem.13230 

142. Von Korff M, Dublin S, Walker RL, et al. The impact of opioid risk reduction initiatives 
on high-dose opioid prescribing for patients on chronic opioid therapy. J Pain. 
2016;17(1):101-10. PMID: 26476264. https://dx.doi.org/10.1016/j.jpain.2015.10.002 

143. Weimer MB, Hartung DM, Ahmed S, et al. A chronic opioid therapy dose reduction 
policy in primary care. Subst Abus. 2016;37(1):141-7. PMID: 26685018. 
https://dx.doi.org/10.1080/08897077.2015.1129526 

144. Weiner SG, Baker O, Poon SJ, et al. The effect of opioid prescribing guidelines on 
prescriptions by emergency physicians in Ohio. Ann Emerg Med. 2017;70(6):799-808.e1. 
PMID: 28549620. https://dx.doi.org/10.1016/j.annemergmed.2017.03.057 

145. Westanmo A, Marshall P, Jones E, et al. Opioid dose reduction in a VA health care 
system--implementation of a primary care population-level initiative. Pain Med. 
2015;16(5):1019-26. PMID: 25645538. https://dx.doi.org/10.1111/pme.12699 

146. Wong R, Carroll W, Muttreja A, et al. Improving opioid management and resource 
utilization in an internal medicine residency clinic: a before-after study over two plan-do-
study-act cycles. Pain Med. 2018;23:23. PMID: 30476282. 
https://dx.doi.org/10.1093/pm/pny239 

147. National Academies of Sciences, Engineering, and Medicine. Framing Opioid Prescribing 
Guidelines for Acute Pain: Developing the Evidence. Washington, DC: 2019. 

148. Dowell D, Haegerich TM, Chou R. CDC Guideline for prescribing opioids for chronic 
pain--United States, 2016. JAMA. 2016;315(15):1624-45. PMID: 26977696. 
https://dx.doi.org/10.1001/jama.2016.1464 

149. Chou R, Deyo R, Devine B, et al. The effectiveness and risks of long-term opioid 
treatment of chronic pain. Evid Rep Technol Assess (Full Rep). 2014(218):1-219. PMID: 
30313000. https://dx.doi.org/10.23970/AHRQEPCERTA218 

150. Centers for Disease Control and Prevention. Contextual evidence review for the CDC 
guideline for prescribing opioids for chronic pain – United States, 2016. MMWR Morb 
Mortal Wkly Rep. 2016;65(1).  

https://dx.doi.org/10.1111/1742-6723.13192
https://dx.doi.org/10.1016/j.jhsa.2014.10.054
https://dx.doi.org/10.2106/JBJS.17.01645
https://dx.doi.org/10.1016/j.jhsa.2018.06.014
https://dx.doi.org/10.1111/acem.13230
https://dx.doi.org/10.1016/j.jpain.2015.10.002
https://dx.doi.org/10.1080/08897077.2015.1129526
https://dx.doi.org/10.1016/j.annemergmed.2017.03.057
https://dx.doi.org/10.1111/pme.12699
https://dx.doi.org/10.1093/pm/pny239
https://dx.doi.org/10.1001/jama.2016.1464
https://dx.doi.org/10.23970/AHRQEPCERTA218


 

Interventions to Prevent Opioid Use Disorder 29 Kaiser Permanente EPC 

151. Centers for Disease Control and Prevention. Clinical evidence review for the CDC 
guideline for prescribing opioids for chronic pain – United States, 2016. MMWR Morb 
Mortal Wkly Rep. 2016;65(1).  

152. Kroenke K, Alford DP, Argoff C, et al. Challenges with implementing the Centers for 
Disease Control and Prevention opioid guideline: a consensus panel report. Pain Med. 
2019;25:25. PMID: 30690556. https://dx.doi.org/10.1093/pm/pny307 

153. Dowell D, Haegerich T, Chou R. No shortcuts to safer opioid prescribing. N Engl J Med. 
2019;380(24):2285-2287. 10.1056/NEJMp1904190 

154. National Center for Injury Prevention and Control Board of Scientific Counselors. Draft 
Meeting Minutes. 2019.  

155. Skelly AC, Chou R, Dettori JR, et al. AHRQ Comparative Effectiveness Reviews.  
Noninvasive Nonpharmacological Treatment for Chronic Pain: A Systematic Review 
Update. Rockville, MD: Agency for Healthcare Research and Quality; 2020. 

156. McDonagh MS, Selph SS, Buckley DI, et al. AHRQ Comparative Effectiveness Reviews.  
Nonopioid Pharmacologic Treatments for Chronic Pain. Rockville, MD: Agency for 
Healthcare Research and Quality; 2020. 

157. Halker Singh RB, VanderPluym JH, Morrow AS, et al. AHRQ Comparative Effectiveness 
Reviews. Treatments for Acute Episodic Migraine. Rockville, MD: Agency for Health 
Care Research and Quality; 2020. 

158. Chou R, Wagner J, Ahmed AY, et al. AHRQ Comparative Effectiveness Reviews. 
Treatments for Acute Pain: A Systematic Review. Rockville, MD: Agency for Healthcare 
Research and Quality; 2020. 

159. Centers for Disease Control and Prevention, Department of Health and Human Services. 
Management of Acute and Chronic Pain: Request for Comment. 
https://www.federalregister.gov/d/2020-08127. Accessed May 14, 2021. 

160. Centers for Disease Control and Prevention. Providers’ Frequently Asked Questions. 
https://www.cdc.gov/drugoverdose/prescribing/faq.html. Accessed May 14, 2021. 

161. Department of Veterans Affairs, Department of Defense. VA/DoD Clinical Practice 
Guideline for Opioid Therapy for Chronic Pain - Clinician Summary. Department of 
Veterans Affairs Department of Defense; 2017. 

162. American College of Obstetricians and Gynecologists. ACOG Committee Opinion No. 
742: postpartum pain management. Obstet Gynecol. 2018;132(1):e35-e43. 
10.1097/aog.0000000000002683 

163. Busse JW, Craigie S, Juurlink DN, et al. Guideline for opioid therapy and chronic 
noncancer pain. CMAJ. 2017;189(18):E659-E66. PMID: 28483845. 
https://dx.doi.org/10.1503/cmaj.170363 

https://dx.doi.org/10.1093/pm/pny307
https://www.federalregister.gov/d/2020-08127
https://www.cdc.gov/drugoverdose/prescribing/faq.html
https://dx.doi.org/10.1503/cmaj.170363


Figure 1. Past Year Opioid Misuse Among Persons Age 12 Years or Older: 20185 
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a Figure sourced from the Substance Abuse and Mental Health Services Administration report “Key Substance Use and Mental 
Health Indicators in the United States: Results From the 2018 National Survey on Drug Use and Health.”5 



Table 1. Past-Year Percentage of Opioid Misuse and Opioid Use Disorder, by Type of Opioid Used 
and Age, 2018 National Survey on Drug Use and Health (Rates for 2018)5 
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Type of opioid used 

Percentage 
All 

(12 years or older) 
Adolescents 
(12–17 years) 

Young adults 
(18–25 years) 

Adults 
(26 years or older) 

Any opioid misuse 3.7 2.8 5.6 3.6 
Opioid use disorder 0.7 0.4 0.9 0.7 
Pain reliever misuse 3.6 2.8 5.5 3.4 
Pain reliever use disorder 0.6 0.4 0.7 0.6 
Heroin use 0.3 0.0 0.5 0.3 
Heroin use disorder 0.2 0.0 0.3 0.2 
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Author, Year 
 
Country  

Study 
Design  Setting  Population  Intervention  

Intervention focus Outcome measures 

Safe opioid 
use and pain 
management 

Safe 
storage 

and 
disposal 

Opioid 
misuse 

Opioid 
use  Pain 

Opioid-
related 

knowledge 

Safe 
disposal 

or 
storage 

Alter, 201740 
 
US 

RCT Orthopedic 
surgery 
center 

Carpal tunnel 
release surgery 
patients (N=40) 

Patient education 
handout and pre-
operative 
counseling with 
surgeon 

X     X* X     

Cabo, 201941 
 
US 

Before-
after 
study 

Urological 
surgery 
institution 

Urological 
surgery patients 
(N=59) 

Patient education 
handout 

  X   X*   X X 

Chakravarthy, 
201842 
 
US 

RCT Emergency 
department  

Emergency 
department 
patients (N=52) 

Brief educational 
video 

X X       X   

de La Cruz, 
201743 
 
US 

Before-
after 
study 

Palliative 
care clinic 

Cancer pain 
patients with 
current opioid 
prescription 
(N=600) 

Patient education 
handout and 
personalized 
education and 
counseling  

X X         X 

Hasak, 201844 
 
US 

NRSI Outpatient 
surgical 
clinic 

Upper extremity/ 
peripheral nerve 
surgery patients, 
without recent 
opioid use 
(N=258) 

Patient education 
handout 

  X         X 

Maughan, 
201645 
 
US 

RCT Oral surgery 
practice 

Oral surgery 
patients (N=58) 

Patient education 
handout 

  X         X 

McCarthy, 
201546 
 
US 

RCT Emergency 
department  

Emergency 
department 
patients, without 
opioid use in 
past 90 days 
(N=5,008) 

Patient education 
handout with 
verbal review 

X   X   X X   

McCauley, 
201347 
 
US 

Before-
after 
study 

Chronic pain 
management 
clinic or 
dental clinic 

Pain clinic and 
dental 
outpatients 
(N=62) 

Brief interactive 
web-based patient 
education 

X   X     X   
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Author, Year 
 
Country  

Study 
Design  Setting  Population  Intervention  

Intervention focus Outcome measures 

Safe opioid 
use and pain 
management 

Safe 
storage 

and 
disposal 

Opioid 
misuse 

Opioid 
use  Pain 

Opioid-
related 

knowledge 

Safe 
disposal 

or 
storage 

Rose, 201648 
 
Canada 

Before-
after 
study 

University 
hospital 

Total hip or knee 
arthroplasty 
patients, without 
current use of 
≥30 MME or 
history of opioid 
addiction 
(N=226) 

Patient education 
handout 

X X   X* X   X 

Singh, 201849 
 
Canada 

RCT Orthopedic 
department 

Foot and ankle 
surgery patients, 
opioid naïve 
(N=561) 

Patient education 
handout 

X X   X* X   X 

Smith, 201850 
 
US 

RCT Mail/ 
telephone 

Arthroscopic 
rotator cuff 
repair patients at 
increased risk 
for persistent 
opioid use 
(N=561) 

Patient education 
handout and 
pharmacist 
followup telephone 
call for refills 

X     X†       

Syed, 201851 
 
US 

RCT Orthopedic 
surgery 
center 

Arthroscopic 
rotator cuff 
repair patients 
(N=140) 

2-Minute narrative 
video and handout 

X     X* X     

Yajnik, 201952 
 
US 

Before-
after 
study 

VHA Knee 
replacement 
surgery patients 
(N=40) 

Patient education 
handout 

X     X‡ X     

Abbreviations: MME = morphine milligram equivalents; NRSI = nonrandomized study of an intervention; RCT = randomized clinical trial; US = United States; VHA = Veterans 
Health Administration. 
 

*Patient-reported. 
†Dispensed dosage. 
‡Prescribed dosage.



Table 3. Studies on Provider Education Interventions 
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Author, year 
  
Country 

Study 
design  Population  Intervention  

Outcome measure 

Opioid 
prescribing 

Provider 
guideline 

adherence 

Provider 
knowledge 
or beliefs 

Alford, 201658 
 
US 

Before-after 
study 

Clinicians who manage 
patients with chronic pain 
(N=2,850) 

3-Hour live or online REMS-compliant 
CME program (Scope of Pain) 

 
 X* X 

Alford, 201657 
 
US 

NRSI Internal medicine residents 
(N=39) 

1-Hour lecture +/- immediate or delayed 
objective structured clinical examination  

 
 X*   X 

Anderson, 201759 
 
US 

NRSI PCPs in FQHCs (N=20) 48 Weekly 2-hour videoconference 
case-based learning sessions (Project 
ECHO Pain) 

X† X† X 

Ball, 201860 
 
US 

Before-after 
study 

PCPs in community-based 
outpatient clinics and VHA 
facilities (N=25) 

Case consultations plus weekly virtual 
training sessions (SCAN-ECHO)  

    X 

Chiu, 201961 
 
US 

Before-after 
study 

Surgery interns (N=31) Single didactic educational presentation X†   X 

Cochella, 201162 
 
US 

Post-test 
only 

PCPs (N=366) 1-Hour educational presentation   X*   

Corson, 201163 
 
US 

RCT PCPs (N=42) Two education sessions using case-
based training with individualized 
feedback (SEACAP) 

  X†   

Dewey, 201664 
 
US 

Before-after 
study 

PCPs mandated or self-
referred to educational 
course (N=174) 

3-Day in-person CME program with 
interactive learning sessions 

 
 X* X 

Donaldson, 201765 
 
Australia 

Before-after 
study 

Opioid prescribers in ED 
(N=30) 

Brief (5-minute) one-on-one education 
intervention 

X§   X 

Donovan, 201666 
 
US 

Before-after 
study 

Medical school faculty 
(N=33) 

Web-based CME training (COPE-
REMS®) 

    X 

Fisher, 201267 
 
Canada  

Before-after 
study 

High opioid prescribers 
(N=30) 

Provided three scholarly articles and 
individualized audit and feedback letter 

X†     

Frank, 201568 
 
US 

Before-after 
study 

PCPs in VHA facilities 
(N=NR) 

Case consultations plus weekly virtual 
training sessions (SCAN-ECHO-PM) 

X†     

Friesgaard, 201669 
 
Denmark  

Before-after 
study 

ED clinicians (N=67) 2-Hour e-learning session and 
subsequent simulation training 

X†   X 
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Author, year 
  
Country 

Study 
design  Population  Intervention  

Outcome measure 

Opioid 
prescribing 

Provider 
guideline 

adherence 

Provider 
knowledge 
or beliefs 

Gonzalez, 201270 
 
US 

RCT Prescribers of high-risk 
opioid patients (N=NR) 

Personalized letter about prescribing 
practices and educational resources 

X†     

Holliday, 201771 
 
Australia 

Prospective 
cohort study 

Early career GPs (N=NR) 90-Minute in-person educational 
program and electronic resources 

X†     

Jamison, 201672 
 
US 

NRSI PCPs who manage patients 
with chronic pain (N=56) 

Informational sessions, individual 
support, and monthly patient summaries 

    X 

Kahan, 201373 
 
Canada 

NRSI PCPs mandated or self-
referred to educational 
course (N=243) 

2-Day in-person educational course 
followed by a telephone conference 

X†     

Katzman, 201474 
 
US 

Before-after 
study 

PCPs (N=1,090) 5-Hour in-person CME course  X†   X 

Langford, 201975 
 
US 

Post-test 
only 

PCPs (N=167) 20-Minute interactive education module     X 

Larson, 201876 
 
US 

Before-after 
study 

PCPs in VHA facilities 
(N=68) 

In-person individualized education 
(academic detailing) and provide 
patient-centered materials 

 
X*   

Martello, 201877 
 
US 

Before-after 
study 

ED clinicians (N=11) Text-based educational presentation 
regarding PDMP mandates 

X†   X 

McCracken, 201278 
 
UK  

RCT PCPs (N=81) 1-Day training incorporating Acceptance 
and Commitment Therapy  

X*   X 

Ruff, 201779 
 
US 

Before-after 
study 

Internal medicine residents 
(N=91) 

2 Educational sessions (4.5-hours) 
incorporating education and debriefing 
of patient encounters 

    X 

Srivastava, 201280 
 
US 

Before-after 
study 

PCPs (N=18) Educational workshop followed by 
interactive video case conferences, 
clinical support system, and electronic 
resources 

    X 

Sullivan, 201081 
 
US 

RCT Internal medicine residents 
(N=213) 

Interactive web-based training (COPE) 
 

X* X 

Abbreviations: CME = continuing medical education; COPE = Collaborative Opioid Prescribing Education; ECHO = Extension for Community Health Outcomes; ED = 
emergency department; FQHC = federally qualified health center; GP = general practitioner; NR = not reported; NRSI = nonrandomized study of an intervention; PCP = primary 
care provider; PDMP = prescription drug monitoring program; PM = pain management; RCT = randomized clinical trial; REMS = risk evaluation and mitigation strategy; 



Table 3. Studies on Provider Education Interventions 

Interventions to Prevent Opioid Use Disorder 36 Kaiser Permanente EPC 

SEACAP = Study of the Effectiveness of a Collaborative Approach to Pain; SCAN = Specialty Care Access Network; UK = United Kingdom; US = United States; VHA = 
Veterans Health Administration 
 
*Provider-reported. 
†Electronic records data/objectively documented. 
§Patient-reported. 



Table 4. Studies on Systems and Multilevel Interventions Focused on Implementation of Clinical 
Prescribing Guidelines and Protocols 

Interventions to Prevent Opioid Use Disorder 37 Kaiser Permanente EPC 

Author, Year 
Country Study Design Setting Intervention 
Anderson, 2015103 
US 

Before-after study FQHC(s) Clinician dashboard 

Anderson, 2016104 
US 

Before-after study FQHC(s) Pain management education, resources, and 
protocols; clinician dashboard; telehealth 
consultation 

Barber, 2017105 
US 

Interrupted time 
series study 

VA hospital and clinics Prescribing guidelines 

Beaudoin, 2018106 
US 

Controlled before-
after study 

ED Prescribing guidelines 

Butler, 2013107 
US 

Before-after study Pain clinic PainCAS: Electronic assessment and tracking of 
pain patients 

Canada, 2014108 
US 

Before-after study Primary care clinic(s) Education and implementation of standardized 
documentation and management of chronic pain 
patients using opioids; physician monetary 
incentives 

Chen, 2016109 
US 

Before-after study Primary care clinic(s) Development and dissemination of chronic pain 
treatment guideline 

Chiu, 2018110 
US 

Before-after study Health system Implementation and education around default 
prescribing dosage changes  

del Portal, 2016111 
US 

Before-after study ED Development and dissemination of opioid 
prescribing guideline 

Downes, 2018112 
US 

Before-after study FQHC(s) Implementation of chronic pain tool for patient 
management; SOAPP-R screening to guide 
opioid use decisions; prescribing guidance; 
tracking of physician guideline adherence 

Earp, 2018113 
US 

Before-after study Trauma center Procedure-specific opioid prescribing protocol 

Fox, 2013114 
US 

Before-after study ED Development of controlled substance guideline 
for ED for patients requesting refill, have multiple 
controlled substance prescriptions, or multiple 
ED visits 

Garcia, 2016115 
US 

Interrupted time 
series study 

Private insurer Comprehensive opioid utilization program 
including patient-provider agreements, 
authorization of new opioid prescriptions, 
prescribing limits 

Gugelmann, 
2013116 
US 

Before-after study ED Multifaceted education program 

Hartford, 2018117 
UK 

Pre-post Tertiary care 
academic institution 

The STOP Narcotics intervention including 
patient education; healthcare provider education; 
intraoperative multimodal analgesia and opioid 
reduction strategies; and postoperative 
multimodal analgesia and opioid reduction 
strategies 

Holman, 2014118 
US 

Retrospective 
cohort 

Orthopedic surgical 
department 

Implementation of preoperative counseling and 
prescribing limits 

Lee, 2019119 
US 

Interrupted time 
series study 

Oncology surgical 
department 

Mandatory provider education, procedure-
specific prescribing guidelines, online training, 
standardized patient instructions 

Liebschutz, 
2017120 
US 

Cluster RCT Primary care clinic(s) TOPCARE: Nurse care management, electronic 
registry, academic detailing, electronic decision 
tools 

Lin, 2017121 
US 

Before-after study VA hospital and clinics Dashboard of clinician adherence to guidelines 
and monitor prescribing variation, provider 
feedback 

Losby, 2017122 
US 

Before-after study Health system Organization support, prescribing and dispensing 
policies, performance feedback, provider 
education, and decision support tools 



Table 4. Studies on Systems and Multilevel Interventions Focused on Implementation of Clinical 
Prescribing Guidelines and Protocols 
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Author, Year 
Country Study Design Setting Intervention 
Mark, 2018123 
US 

Before-after study Gynecologic oncology 
surgery center 

Implementation of preoperative counseling and 
procedure-specific prescribing limits, patient 
evaluation prior to refills 

Meisenberg, 
2018124 
US 

Before-after study County hospital Physician education, prescribing reports, and 
academic detailing; patient/public awareness 
campaign; EMR tools for substance abuse 
referrals; development of multidisciplinary task 
force and prescribing practice guidance 

Motov, 2018125 
US 

Before-after study ED Opioid reduction initiative and provider education 

Nadeau, 2018126 
US 

Before-after study Dental school Implementation and education around opioid 
prescribing protocols, use of electronic 
prescribing tools 

Osborn, 2017127 
US 

Before-after study ED Development and implementation of opioid 
prescribing guidelines, provider education, 
information on prescribing guidelines publicly 
posted 

Osmundson, 
2018128 
US 

RCT Obstetrics-gynecology 
hospital department 

Prescribing limits 

Parchman, 
2019129 
US 

Interrupted time 
series study 

Primary care centers Team-based redesign of opioid medication 
management (the Six Building Blocks), including 
clinician education 

Pasquale, 2017130 
US 

Cluster RCT Health system Identification of patient with multiple prescribers, 
links to educational materials 

Patel, 2018131 
US 

Retrospective 
cohort 

VA hospital and clinics Clinical decision support tools to guide 
physicians through pain and risk assessment 
and appropriateness of opioid de-escalation  

Prabhu, 2018132 
US 

Before-after study Hospital obstetric ward  Changes to default prescribing, patient 
counseling, patient handouts 

Quanbeck, 
2018133 
US 

NRT Family medicine 
clinics 

Audit and feedback, academic detailing, and 
external facilitation 

Ringwalt, 2015134 
US 

RCT ED EMR prescribing reminders/notifications directed 
toward providers of patients who made multiple 
ED visits; letters sent to the patients and their 
community-based providers  

Sauders, 2015135 
US 

NRSI Health system Education around appropriate prescribing, 
academic detailing 

Schwartz, 2018136 
AUS 

Before-after study ED Change in default prescribing  

Shah, 2015137 
US 

Before-after study Primary care clinic(s) Consolidation of providers offering controlled 
medications, implementation of stepwise 
treatment algorithm and patient-provider 
agreements 

Stanek, 2015138 
US 

Before-after study Hospital   Dissemination of prescribing guidelines, changes 
to default prescribing limits, patients provided 
with preoperative pain policy 

Stepan, 2019139 
US 

Before-after study Hospital 1-Hour physician education program, 
development and dissemination of opioid 
prescribing guidelines 

Stepan, 2019140 
US 

Before-after study Hospital orthopedic 
department 

Mandatory provider education, development and 
implementation of specialty-specific prescribing 
guidelines 

Sun, 2017141 
US 

Interrupted time 
series study 

ED Mandated opioid prescribing practices 



Table 4. Studies on Systems and Multilevel Interventions Focused on Implementation of Clinical 
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Author, Year 
Country Study Design Setting Intervention 
Von Korff, 2016142 
US 

Controlled before-
after study (with 
interrupted time 
series analysis) 

Health system Dissemination of prescribing guidelines, 
educational presentations, academic detailing, 
development of minimum standards for 
monitoring and documenting opioid treatment, 
modifications to refill processes 

Weimer, 2016143 
US 

Before-after study Primary care clinic(s) Implementation of opioid prescribing limit 
(dosage), physician training around clinical 
guidelines and patient communication 

Weiner, 2017144 
US 

Interrupted time 
series study 

ED Implementation of statewide prescribing 
guidelines 

Westanmo, 
2015145 
US 

Before-after study Hospital and 
outpatient clinics 

Provider education, educational resources on 
opioid prescribing, pain education course for 
patients, monitoring of physician prescribing with 
provider reports 

Wong, 2018146 
US 

Before-after study Residency clinic Implementation of EHR templates to standardize 
documentation of chronic pain management and 
patient followup; changes to refill procedures; 
random chart review for guideline adherence  

Abbreviations: AUS = Australia; ED = emergency department; EMR = electronic medical record; FQHC = federally qualified 
health center; PainCAS = Pain Assessment Interview Network–Clinical Advisory System; RCT = randomized clinical trial; 
SOAPP-R = Screener and Opioid Assessment for Patients with Pain-Revised; TOPCARE =Transforming Opioid Prescribing in 
Primary Care; UK = United Kingdom; US = United States; VA = Veterans Affairs. 



Table 5. Ongoing Studies Related to the Prevention of Opioid Misuse 

Interventions to Prevent Opioid Use Disorder 40 Kaiser Permanente EPC 

*No results published. 
 
Abbreviation: EMR = electronic medical record. 

 

Category Trial ID Title 

Estimated 
completion 

date 
Advice/coaching in 
individuals with existing 
high-risk behavior 

NCT04218201 The Subthreshold Opioid Use Disorder 
Prevention (STOP) 

1/23 

Pain/opioid education 
(general) 

NCT04154384 Life Pain Specialists (LPS) 9/22 
NCT03986866 Video-Based, Patient-Focused Opioid 

Education 
4/20 

NCT02674711 Study of Opioid Use After Lumbar and 
Cervical Spine Surgery (SOULCS) 

6/18* 

NCT03044522 Use of a Nurse Pain Educator for Patients 
With Chronic Pain 

11/17* 

NCT03586219 Postoperative Opioid Consumption After 
Urogyneocologic Surgery 

6/20 

NCT03678870 Discharge Opioid Education to Decrease 
Opioid Use After Cesarean 

11/19* 

NCT02464410 Primary Care Intervention to Reduce 
Prescription Opioid Overdoses (POST) 

10/20 

Disposal-specific 
education/aids 

NCT03287622 Evaluation of an Interactive Opioid Risk 
Education Program (STOMP) for Parents  

4/19 

NCT03285061 Excess Opioid Disposal Following 
Orthopedic Foot and Ankle Surgery 

7/19* 

Patient decision aids NCT03012087 Using m-Health Tools to Reduce the 
Misuse of Opioid Pain Relievers 

4/17* 

Behavioral “nudges” 
(e.g., provider 
comparisons) 
 

NCT03537573 Provider-Targeted Behavioral Interventions 
to Prevent Unsafe Opioid Prescribing for 
Acute Pain in Primary Care 

2/21 

NCT03773484 Application of Economics & Social 
Psychology to Improve Opioid Prescribing 
Safety (AESOPS): R21 Pilot Phase  

8/19* 

Provider education ACTRN 
12617001160325 

Sydney Health Partners Emergency 
Department (SHaPED) trial 

2/19* 

NCT03691948 Reducing Prescription Opioid Misuse: 
ROPEs Pilot Trial 

12/19 

NCT03629197 Improving Communication About Pain and 
Opioids 

1/20 

Clinical decision 
support and 
collaborative care 
model 

NCT03889418 Opioid Treatment and Recovery Through a 
Safe Pain Management Program 

6/22 

NCT03629197 Improving Communication About Pain and 
Opioids 

1/20 

Changes to EMR 
defaults 

NCT03377855 Addressing Origins of the Opioid Epidemic 
by Improving Prescribing for Opioid-Naïve 
Patients 

12/19 

Prioritizing review of 
patients 

ISRCTN16012111 Evaluation of a Veterans Health 
Administration tool and policy to reduce 
patients’ risk of adverse events from opioid 
prescriptions 

12/18* 

https://clinicaltrials.gov/ct2/show/NCT04218201?term=NCT04218201&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04154384?term=NCT04154384&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03986866?term=NCT03986866&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT02674711?term=NCT02674711&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03044522?term=NCT03044522&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03586219?term=NCT03586219&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03678870?term=NCT03678870&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT02464410?term=NCT02464410&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03287622?term=NCT03287622&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03285061?term=NCT03285061&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03012087?term=NCT03012087&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03537573?term=NCT03537573&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03773484?term=NCT03773484&draw=2&rank=1
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=373421&isReview=true
https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=373421&isReview=true
https://clinicaltrials.gov/ct2/show/NCT03691948?term=NCT03691948&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03629197?term=NCT03629197&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03889418?term=NCT03889418&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03629197?term=NCT03629197&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03377855?term=NCT03377855&draw=2&rank=1
http://www.isrctn.com/ISRCTN16012111
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