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Abstract

Objective: Guidelines for appropriate management of chronic opioid therapy are underutilized 

by primary care physicians (PCPs). The authors hypothesized that developing a multicomponent, 

team-based opioid management system with electronic health record (EHR) support would allow 

our clinicians to improve adherence to chronic opioid prescribing and monitoring guidelines.

Design: This was a retrospective pre-post study.

Setting: The authors performed this intervention at our large, urban, academic primary care 

practice.

Patients, participants: All patients with the diagnosis of “chronic pain, opioid requiring 

(ICD-10 F11.20)” on their primary care EHR problem lists were included in this study.

Intervention: The authors implemented a five-pronged strategy to improve our system of opioid 

prescribing, including (1) a patient registry with regular dissemination of reports to PCPs; (2) 

standardization of policies regarding opioid prescribing and monitoring; (3) development of a risk-

assessment algorithm and risk-stratified monitoring guidelines; (4) a team-based approach to care 

with physician assistant care managers; and (5) an EHR innovation to facilitate communication 

and guideline adherence.
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Main outcome measures: The authors measured percent adherence to opioid prescribing 

guidelines, including annual patient-provider agreements, biannual urine drug screens (UDSs), and 

prescription monitoring program (PMP) verification.

Results: Between September 2015 and September 2016, the percentage of patients on chronic 

opioid therapy with a signed controlled substances agreement within the preceding year increased 

from 46 to 76 percent (p < 0.0001), while the percentage of patients with a UDS done within the 

past 6 months rose from 23 to 79 percent (p < 0.0001). The percentage of patients whose state 

PMPs profile had been checked by a primary care team member in the past year rose from 45 to 97 

percent (p < 0.0001).

Conclusion: A comprehensive strategy to standardize chronic opioid prescribing in our primary 

care practice coincided with an increase in adherence to opioid management guidelines.
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INTRODUCTION

Opioid-related morbidity and mortality is a public health crisis, leading to intense scrutiny 

over prescribing practices.1,2 Overdose deaths in the United States due specifically to 

prescription opioid pain relievers are estimated to have doubled from 2002 to 2016.3 

Primary care physicians (PCPs) account for nearly half of all dispensed prescription opioids.
1 Education about safe and guideline-driven management of chronic noncancer pain has 

become a priority of several professional societies, such as the American Pain Society, 

American Academy of Pain Management, and the Centers for Disease Control and 

Prevention.4,5 These guidelines include but are not limited to conducting a substance use 

risk assessment prior to initiating chronic opioid therapy, prescribing the lowest effective 

dosage with regular reassessment of need for chronic opioid therapy, and periodic urine drug 

screening (UDS).4,5

Despite broad dissemination efforts, these guidelines are underutilized by PCPs.6-11 Isolated 

attempts to increase adherence to guidelines, such as provider trainings, clinician feedback, 

or guideline dissemination, have not achieved desired results.12,13 Time and resource 

constraints consistently emerge as barriers to safe and effective management of chronic pain.
9,14-17

To address this gap in adherence to guidelines for chronic opioid prescribing in primary 

care, it has been suggested that a system-level overhaul involving electronic health record 

(EHR) integration is needed.7,18,19 Collaboration with other team members, such as 

pharmacists, nurse care managers, or nurse practitioners is also well-supported by the 

literature.20-23 Lastly, greater transparency through clinical dashboards or dissemination of 

data regarding PCPs’ prescribing practices has been shown to effect change.24-27

We undertook a team-based, systematized initiative to improve guideline-concordant opioid 

prescribing in our large academic primary care practice using EHR solutions to facilitate 

team communication, streamline opioid prescribing and monitoring processes, and serve as a 
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repository of resources. We hypothesized that our intervention would increase adherence to 

chronic opioid prescribing and monitoring guidelines.

METHODS

Setting

This initiative was implemented at a large academic primary care practice affiliated with a 

tertiary care hospital in downtown Boston serving over 40,000 patients and employing 35 

PCPs. There is a diverse payer mix (18 percent state Medicaid, 12 percent Medicare, 74 

percent privately insured). At baseline, opioid prescribing guideline adherence rates in the 

practice were similar to those reported in the literature.18 The practice uses Centricity® (GE 

Healthcare, Chicago, IL) as its EHR and employs a full-time project manager with an 

information technology (IT) background who helps to customize the EHR for clinical, 

operational, quality improvement, and population health initiatives.

Intervention

A multidisciplinary quality improvement team consisting of two physicians, a physician 

assistant (PA), a social worker, and an IT project manager developed the plan through a 

literature review of best practices and validated risk assessment tools. The team 

implemented a five-pronged intervention.

1. Creating a patient registry: Identification of the target population was necessary 

to track metrics and enable population health management efforts. A registry of 

patients was created based on the presence of the diagnosis code for “chronic 

pain, opioid requiring (ICD-10 F11.20).” PCPs were reminded monthly to add 

this diagnosis code to the chart for any patient who was regularly prescribed 

opioids for chronic pain to ensure that all patients were appropriately captured in 

the registry. Monthly reports were generated for PCPs listing their empaneled 

patients who were regularly prescribed opioids as well as any overdue 

monitoring measures for each patient, such as an annual patient-provider 

agreement, a biannual UDS, or a monthly review of the state prescription 

monitoring program (PMP). We created a hyperlink in the EHR that clinicians 

used to access the state PMP, which allowed us to capture clinician adherence to 

monthly PMP monitoring for each patient.

2. Standardization of chronic opioid prescribing policies: Standardization of 

prescribing patterns included 28-day prescriptions to avoid the need for weekend 

prescriptions and to ensure that prescriptions are due on the same day of the 

week when the prescriber is in clinic, a regular review of the state PMP by the 

prescriber or PA team member, and a minimum requirement of biannual UDS. 

Policy expectations were communicated to patients via explicit annual 

agreements signed by both prescribers and patients and recorded in our EHR.

3. Development of a risk-assessment algorithm: An algorithm to assess risk of 

opioid misuse was designed using validated screening tools (including the 

Opioid Risk Tool [ORT] and the Current Opioid Misuse Measure [COMM]) to 

evaluate patients at the time of opioid initiation or for patients new to our 
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practice (Appendix A).28,29 Patients already established in the practice were risk-

stratified according to a schema we developed (Appendix B). All patients were 

categorized as at standard, moderate, or high risk for future opioid use disorder 

(as defined by Diagnostic and Statistical Manual of Mental Disorders, 5th edition 

(DSM-5)) based on the presence of specific behavioral patterns regarding their 

opioid use. Based on the assigned risk category, different monitoring strategies 

are recommended. Lastly, we defined patient behaviors that were grounds for 

termination from opioid therapy.

4. Team-based case management: Two PAs were hired with 0.5 full-time equivalent 

(FTE) dedicated to serving as population health specialists and case managers for 

patients prescribed chronic opioids. The PAs regularly reviewed patient panels, 

appropriateness of opioid prescriptions, and timeliness of UDS monitoring, and 

discussed any situations requiring attention with the PCP.

5. EHR dashboard: A tool, or “component,” in our EHR was designed to centralize 

all activities related to chronic opioid prescribing (Figure 1). First, this 

component served as a prescription management tool for controlled substances, 

both displaying the last prescription date and next due date of 28-day 

prescriptions as well as allowing for easy writing of prescriptions. Second, it 

facilitated communication among clinicians with a designated area to document 

aberrant patient behavior such as losing a prescription, UDS results that were 

nonconcordant with what a patient was currently being prescribed, or 

nonadherence to monitoring guidelines. This provided a central, sequential 

narrative that helped clinicians understand a more complete picture of a patient’s 

opioid use. Third, the component helped providers adhere to monitoring 

guidelines by streamlining access to all recommended practices, including one-

click access to the state PMP, ordering a UDS, printing the patient-provider 

controlled substance agreement, and documenting when these procedures were 

last done. Lastly, it served as a repository for opioid management resources and 

patient resources, including the ORT, the COMM, and the risk-stratification 

algorithms. Handouts on naloxone, our practice’s prescription policy, and 

tapering protocols could be printed from the component with a single mouse 

click.

These interventions were developed between June and September 2015, with practice-wide 

implementation achieved by September 2015. An IRB exemption was obtained from the 

Tufts Medical Center/Tufts University Health Sciences Institutional Review Board.

Measures

Primary outcomes included adherence to recommended guidelines as defined by: (1) 

percentage of patients with an annual signed controlled substance agreement, (2) percentage 

of patients with biannual UDS, (3) percentage of patients whose profile in the state PMP had 

been reviewed by a clinician in the past 60 days, and (4) number of patient visits per year 

(our guidelines stipulate that patients receiving opioids should have at least four office visits 

per year). Secondary outcomes included (5) percentage of patients prescribed ≥ 90 morphine 

milligram equivalents (MMEs) per day and (6) percentage of patients in the practice who 
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were chronically prescribed opioids. We chose percentage of patients prescribed ≥ 90 MMEs 

per day as an outcome of interest based on the current Centers for Disease Control and 

Prevention guidelines for opioid prescribing as well as evidence that risks of opioids 

increase with dosage, with significantly higher risk of overdose for patients prescribed 100 

MMEs per day or more.4,30-33

Analyses

Comparisons between pre- and postintervention data were made using a student t-test or a 

Pearson chi-square test.

RESULTS

The mean age of the cohort was 58.0 ± 12.7 years, 54 percent (282 of 519 patients) were 

female, and 73 percent (380 of 519 patients) were white. Each PCP cared for a mean of 14.2 

± 12.8 patients (range: 0-50 patients) on long-term opioid therapy (Table 1).

The percentage of patients chronically prescribed opioids in the practice decreased from 1.6 

percent (n = 519) in September 2015 to 1.3 percent (n = 480) in September 2016. Of the 

patients who stopped receiving prescription opioids from our practice during this time 

period, the largest proportion (38 percent) had been weaned off due to symptom control via 

other modalities, patient preference, or resolution of pain. The second largest proportion (21 

percent) was terminated due to pain agreement violations. The remaining patients were no 

longer a patient at our practice (17 percent), were now receiving opioid medication from 

another provider (7 percent), or were deceased (5 percent) from nonopioid related etiologies.

The percentage of patients on chronic opioid therapy with no primary care visit in the past 

year decreased from 9 to 0.2 percent (p < 0.0001). The percentage of patients on chronic 

opioid therapy who had signed a controlled substances agreement in the past year increased 

from 46 percent at baseline to 76 percent a year after program implementation (p < 0.0001). 

Similarly, the percentage of patients with a UDS in the past 6 months rose from 29 percent 

pre-intervention to 73 percent postintervention (p < 0.0001), while patients whose state PMP 

profile had been checked by a primary care clinical team member in the past year rose from 

45 to 97 percent (p < 0.0001). The percentage of patients on chronic opioid therapy who 

were prescribed ≥ 90 MME per day remained relatively stable from 32 percent in September 

2015 to 29 percent in September 2016 (p = 0.37).

DISCUSSION

This team-based chronic opioid management initiative occurred concurrently with an 

increase in adherence to chronic opioid prescribing guidelines in a large, academic primary 

care practice. This study adds to the body of evidence showing that interventions at the 

primary care clinic level may effectively improve adherence to chronic opioid prescribing 

guidelines.

Three major studies have examined similar multicomponent EHR-based interventions for 

chronic opioid prescribing. Liebschutz et al.20 randomized PCPs to an intervention involving 
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nurse care management, use of a patient registry, academic detailing, and electronic tools, vs 

randomization to electronic tools alone.34 They found that after 1 year, patients of PCPs who 

had been randomized to the intervention arm were more likely to receive guideline-

concordant care and more likely to have had their opioid dose reduced or opioids 

discontinued.20 Our study found similar increases in guideline-concordant care. Similarly, 

Thakral et al.35 and Losby et al.36 both described multicomponent opioid-prescribing 

initiatives that included EHR integration, but these studies focused on and were successful in 

decreasing average daily dose of opioids prescribed.

Our study adds value to the previous reports by showing that in an academic primary care 

practice, improvements in guideline-concordant opioid prescribing and monitoring are 

achievable. Our PAs split their time evenly between chronic opioid management (0.5 FTE) 

and urgent care (0.5 FTE). The clinical revenue generated from the 0.5 FTE that they spent 

providing clinical care was sufficient to justify their entire salary (1.0 FTE), allowing them 

to spend half their time as chronic opioid case managers without additional cost to the 

practice. We acknowledge that there are opportunity costs to using half of our PAs’ time for 

opioid case management. While not every practice may be able to cover costs in this way, it 

is a model worth exploring, given the potential benefits of decreasing provider hours spent 

on non-billable tasks or freeing up provider time for bill-able activities. Our intervention can 

be replicated at other primary care practices using these elements: data transparency and 

reporting using a patient registry, standardized risk assessments and monitoring protocols, 

multidisciplinary collaboration utilizing case managers, and EHR innovations that 

streamline chronic opioid prescribing and monitoring procedures. These elements match 

well with those identified in 30 leading primary care clinics nationwide as key to chronic 

opioid prescribing innovations, with the notable addition of the central EHR tool to facilitate 

the rest of the initiative.37

A major difference from prior reports is that this study did not find a reduction in daily 

opioid dose, possibly because it was not the primary focus of this intervention.20,35,36 For 

example, no reports or EHR alerts were generated or provided to clinicians for patients 

exceeding 90 MME per day. While not a goal of the initiative, fewer patients were 

prescribed opioids postintervention. The largest percentage of these patients stopped 

receiving opioids due to achievement of pain control via other methods, patient preference, 

or resolution of pain, but many were terminated due to violation of the chronic opioid 

agreement. It is also possible that the increased scrutiny provided by our more structured 

program may have played a role in the overall decrease of patients prescribed opioids if 

physicians were sensitive to being observed.

We acknowledge limitations of our study. The single practice design limits generalizability 

to practices with several locations. During the course of the intervention, Massachusetts 

passed a law requiring providers to check the PMP every time opioids were prescribed, and 

this likely contributed to the increased rate of PMP usage. We therefore cannot assume all 

changes in opioid prescribing were associated with the systematic changes we implemented. 

However, there were no concurrent interventions in our practice that may have influenced 

opioid prescribing practices. Lastly, clinicians may have been adhering to some guidelines 

pre-intervention, but without a structured field in the EHR to automatically document these 
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practices, they were not uniformly captured beforehand. While this may artificially augment 

the success of the intervention, it also underscores why the EHR component is crucial for 

accuracy of data, quality improvement, and population health management purposes.

While adherence to chronic opioid prescribing guidelines has improved in our setting, there 

is still room for improvement. Next steps for our clinical practice include pursuing a more 

robust integration of substance use disorder treatment programs into the practice and 

systematic prescribing of naloxone for all patients on chronic opioid therapy. The ultimate 

goal is to provide wraparound services to prevent, identify, and treat substance use disorder 

while also appropriately managing patients’ pain.
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APPENDIX A:: INITIATION OF CHRONIC OPIOIDS OR NEW PATIENT 

ALGORITHM
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APPENDIX B:: RECOMMENDED MONITORING GUIDELINES BASED ON 

RISK STRATIFICATION

Risk stratification Recommended monitoring

Standard risk

• Baseline for everyone who receives 
chronic opioid medication from our 
practice

Baseline for everyone:

• Quarterly office visits

• Contract yearly

• UDS every 6 months

• PMP with every prescription

• If new to practice, consent to obtain medical 
records from past provider

Moderate risk

• Request for increase in pain meds

• Nonadherence to adjunctive therapy (PT, 
exercise, pain/rehabilitation medicine 
appointments)

• One lost or stolen script/damaged pills

• Personal history of substance abuse

• Daily dose greater than or equal to 90 mg 
morphine equivalents

In addition to baseline:

• UDS every 4 months

Other suggestions:

• Discussion regarding pain management 
goals and review of opioid agreement

• Consider referral to Pain Clinic or 
Rehabilitation Medicine

High risk

• Nonadherence to monitoring guidelines—
refusal to leave urine, not meeting 
minimal office visit requirements 
(canceling appointments)

• Multiple lost or stolen scripts/damaged 
pills

• Taking medication differently than 
prescribed resulting in request for another 
prescription early

• Multiple ED visits

• Concomitant use of benzodiazepines

• UDS negative for prescribed medications

• UDS positive for “other” substances

In addition to baseline:

• Monthly or every other month office visits

• UDS every 3 months—consider true random 
testing

Other suggestions:

• Discussion regarding pain management 
goals and review of opioid agreement

• Consider 14-day prescription schedule

• Loss of privilege to pick up scripts early

High consideration to an individualized treatment plan, 
may include:

• Random UDS or pill checks

• UDS and PMP checks with every 
prescription

• Weekly or q 14 day prescription schedule; 
possibility of lengthening schedule 
thereafter

• Adjunctive therapies including pain clinic, 
rehabilitation medicine, social work, or drug 
counseling referrals

• Possible termination

Termination

• PMP confirms receipt of narcotics from 
multiple non-ED providers

• Confirmed illegal activity—selling/
diverting pills, forging scripts

• Overdose on opioid or illegal substances

• Termination of opioid prescribing/1 month 
taper

• Substance abuse program

• Weaning protocol
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Risk stratification Recommended monitoring

• Noncompliant to individualized treatment 
plan

Abbreviations: ED, emergency department; PT, physical therapy; PMP, prescription monitoring program; UDS, urine drug 
screen.
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Figure 1. 
A screenshot of the chronic opioid management component in our EHR. The left-hand side 

of this screen shows our prescription management center. The middle third of the screen 

demonstrates some of the monitoring parameters tracked by the component. The right-hand 

side of the screen shows easily-accessible resources.
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