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Learning Objectives
• Describe evidence-based interventions and policies aimed to address the 

opioid addiction and overdoses epidemic.

• Describe PDMPs strengths and limitations as a data source.

• Identify outcome measures to assess prescribing patterns and other risk 
measures.
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Unintentional overdose deaths involving 
opioid analgesics parallel per capita sales of 
opioid analgesics in morphine equivalents by 
year, U.S., 1997-2007
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* 2007 opioid sales figure is preliminary.
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Primary non-heroin opiates/synthetics admission rates, by State
(per 100,000 population aged 12 and over)
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Primary non-heroin opiates/synthetics admission rates, by State
(per 100,000 population aged 12 and over)
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Primary non-heroin opiates/synthetics admission rates, by State
(per 100,000 population aged 12 and over)
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Primary non-heroin opiates/synthetics admission rates, by State
(per 100,000 population aged 12 and over)
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19
Opioid Overdose Death Rates By 

Triplicate State Status

Alpert AE, et al. ORIGINS OF THE OPIOID CRISIS AND ITS ENDURING IMPACTS. NBER WORKING PAPER SERIES. 
November 2019. URL https://www.nber.org/papers/w26500.pdf



Should We Curb Opioid 
Prescribing?

20



* Days’ supply of the first prescription is expressed in days (1–40) in 
1-day increments. 

Source: Shah A, Hayes CJ, Martin BC. Characteristics of Initial Prescription Episodes and Likelihood of 
Long-Term Opioid Use — United States, 2006–2015. MMWR Morb Mortal Wkly Rep 2017;66:265–269.
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Nonmedical Use in College is Most Common in Students 
Prescribed Opioids as Children

McCabe, S.E.; Teter, C.J.; and Boyd, C.J. “Illicit Use of Prescription Pain Medication Among College Students,” Drug 
and Alcohol Dependence77(1):37-47, 2005



Age-adjusted opioid overdose death rates 
1999–2018

Hedegaard H, Miniño AM, Warner M. Drug overdose deaths in the United States, 1999–2018. NCHS Data Brief, no 356. 
Hyattsville, MD: National Center for Health Statistics. 2020. 
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Sales in kilograms per 100,000 people, oxycodone and hydrocodone
Massachusetts, 2000 to 2018

Source: U.S. Drug Enforcement Agency's Automated Reports and Consolidated Ordering System (ARCOS) Retail Drug 
Summary Reports via SHADAQ

2010
2014
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Heroin treatment admissions : 2003-2013

SOURCE: Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental 
Health Services Administration, Treatment Episode Data Set (TEDS). Data received through 
01.23.15.
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Oxycodone sales Kg/100,000 people 
U.S. vs Florida, 2000 to 2018

Source: U.S. Drug Enforcement Agency's Automated Reports and Consolidated Ordering System (ARCOS) Retail Drug 
Summary Reports via SHADAQ
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Rx opioid deaths 
exceed heroin + 
fentanyl.

Oklahoma

West Virginia

Fentanyl deaths 
exceed Rx opioid + 
heroin 
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Source: JAMA Network Open. 2019;2(2):e190040. doi:10.1001/jamanetworkopen.2019.0040

Growth and Level of the Synthetic Opioid OD Deaths, 2016
29



Source: JAMA Network Open. 2019;2(2):e190040. doi:10.1001/jamanetworkopen.2019.0040

Growth and Level of the Synthetic Opioid OD Deaths, 2016

The District of Columbia had the 
fastest rate of increase in mortality 
from opioids in the country, more 
than tripling every year since 2013 
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Reference.

1. 20-40 y/o, disproportionately white, significant heroin use, opioid addiction 
began with Rx use (addicted after 1995)

2. 40 y/o & up, disproportionately white, mostly Rx opioids, opioid addiction 
began with Rx use (addicted after 1995)

3. 50 y/o & up, disproportionately non-white, mostly heroin users, opioid 
addiction began in teen years with heroin use (addicted before 1995)

Three Opioid-Addicted



Reference.

• We continue to prescribe more opioids per capita than any other 
country.

• More cautious prescribing is needed: 
– To reduce the incidence rate of OUD
– To reduce morbidity/mortality in COT patients
– To improve treatment of pain

Summary



Racial disparities and the role of prescriber networks 
in buprenorphine prescribing in

Massachusetts communities
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Background

• Treatment for opioid use disorder (OUD) has so far failed to 
meet demand

• Buprenorphine (Suboxone) prescribing is a leading evidence-
based effective approach to OUD treatment

• However, racial/ethnic disparities have been reported in 
access to medications for opioid disorder (MOUD)



Background
• Lack of access/under utilized OUD medications (Wua, et at. 

2016; Krawczyk et al., 2017) 
• SUD disparities (Alegria, et al. 2004,2011; Guerrero et al. 

2013) 
• Geographical differences (Abraham, A. et al. 2018) including 

Massachusetts 
• Medication disparities (Lagisetty, P. A., et al. 2019):  

– Black individuals are less likely to receive buprenorphine
– White individuals with more financial and healthcare resources have 

better access
• Buprenorphine vs. Methadone influenced by neighborhood 

income, race and ethnicity( Hansen et al., 2016)



Role of physician networks can affect access to treatment  

– Physician patient-sharing networks have been found to 
reflect sharing of information and resources among 
physicians (e.g., Barnett et al., 2011)

– Waivered physicians can influence other physicians to 
become waivered. 

– Networks provide information, support, and resources about 
their peers’ activities, current practice standards, the latest 
developments

– Networks can facilitate referrals of OUD treatment patients 
for ancillary care



Overview of study goals  

1. Document racial/ethnic disparities in MOUD in Massachusetts 
communities
– Measure access to treatment
– Measure need/demand for treatment
– Unit of analysis – county, town/city, zip code

2. Examine the role of waivered prescriber networks in 
developing and maintaining disparities in access to treatment
– Analyze properties of waivered prescriber patient-sharing networks in relation to 

community demographics and other factors
– Analyze role of network links in facilitating a prescriber’s initially becoming 

waivered and in increasing patient limit



NOTE: A notable change was defined as having an absolute difference of 10 or more occurrence or  resident opioid-
related overdose deaths between 2017 and 2018 and at least a 20% change during that  period.

Variation in cities and towns experiencing notable increases or decreases in
opioid-related overdose deaths between 2017 and2018

Source:  Massachusetts Health Policy Commission:  https://www.mass.gov/doc/medication-assisted-treatment-commission-
report-10119/download

https://www.mass.gov/doc/medication-assisted-treatment-commission-report-10119/download


Variation in access to buprenorphine in Massachusetts 

Source:  Massachusetts Health Policy Commission:  https://www.mass.gov/doc/medication-assisted-treatment-commission-
report-10119/download

https://www.mass.gov/doc/medication-assisted-treatment-commission-report-10119/download


Buprenorphine treatment waiver capacity variation  

Source:  Massachusetts Health Policy Commission:  https://www.mass.gov/doc/medication-assisted-treatment-commission-report-10119/download

DATA Waiver Capacity1

(by City/Town FY18)
DATA Waiver Capacity and  

Suspected Overdose Rates in MA2

(by City/Town FY18)

1) Practitioner capacity = Number of unique patients receiving buprenorphine /sum of individual patient limits
2) Suspected opioid-related overdoses from MATRIS 7.1.2017-6.30.2018

https://www.mass.gov/doc/medication-assisted-treatment-commission-report-10119/download


Working hypotheses

• Prescribers waivered for 100 or 275 patient limits will be more 
active in providing treatment than 30 patient prescribers 
(Thomas et al., 2017)

• More racially diverse communities will have a lower proportion 
of waivered prescribers waivered for 100 or 275 patients (vs 
30)

• Waivered prescriber networks in more racially diverse 
communities associated with less prescriber access to 
resources, peer support, and information for providing MOUD
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Higher proportion of low number waiver 
prescribers in more diverse communities

County proportion of total waivered prescribers in 2018 waivered for 30 patients, in 
relation to proportion of residents who are non-Hispanic white

46



Prescribers with higher patient waiver  (100, 275) 
increase with the proportion of white residents

County proportion of total waivered prescribers in 2018 waivered for 100  and 275 patients, in 
relation to proportion of residents who are Nnon-Hispanic white

47



Waivered prescriber patient-sharing networks
Properties reflecting prescriber access to information, resources, and peer 
support (Hollingsworth et al., 2015)
1. Higher clustering/fragmentation = less access to peer information and 

support  
– Hypothesis: higher clustering/fragmentation in counties with more 

racially diverse populations
2. More patient sharing out of community = greater access to peer information 

and support 
– Hypothesis: Fewer external links to waivered prescribers in more 

racially diverse counties
3. Higher proportion of links with multiple patients =  greater access to peer 

support 
– Hypothesis: Higher proportion of links with multiple patients more 

racially diverse counties



Preliminary results: Buprenorphine prescriber patient-
sharing network: Hampshire County, 2011

Square nodes are suboxone
prescribers within Hampshire 
County
Circles are suboxone prescribers 
outside the county
Red = waivered for 100 patients
Light green = waivered for 30 
patients
Aqua = not waivered by end of 
2011
Line width reflects number of 
shared patients in 2011
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Preliminary results: Buprenorphine prescriber patient-
sharing network: Hampden County, 2011 (more diverse) 

Square nodes are suboxone 
prescribers within Hampden 
County
Circles are suboxone 
prescribers outside the 
county
Red = waivered for 100 
patients
Light green = waivered for 30 
patients
Aqua = not waivered by end 
of 2011
Line width reflects number of 
shared patients in 2011

50



Next steps 
• Examine waivered prescriber activity over time in relation to county 

demographics and need for MOUD
• Compare waivered prescriber patient-sharing networks in relation to 

demographics for each county, 2011 – 2018
• Conduct network diffusion study of waivered status (initial waiver, later 

increases in patient limit)
– Hypothesis: network links to previously waivered prescribers increases likelihood 

a focal prescriber becomes waivered/increases patient limit
– Examine the importance of network links in relation to demographics

• Explore town/city and zip code levels of analysis



Implications for policy and practice 

• Prescriber network properties may be amenable to 
interventions
– Increase communication links among waivered prescribers within a 

community
– Increase communication links with prominent waivered prescribers 

outside of community
– Enhance information, resources, and support for prescribers to become 

waivered, and to actively provide MOUD treatment once waivered
– Involvement of community organizations in supporting waivered 

prescribers to provide treatment
– Identify influential prescribers to facilitate prescriber behavior-change 

efforts



Thank you!

Please visit the 
Brandeis Opioid Resource Connector at: 

opioid-resource-connector.org



Assessing the Impact of a State Intervention on 
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Background of Study

Reference.

Why? 
• Few studies have evaluated the effects of policies and interventions 

targeted at prescriber level in order to address the opioid 
misuse/abuse crisis.

What?
• Collaborate with NYS DOH BNE (PDMP) to identify prescribers 

providing relatively high doses of opioid and concurrent opioids and 
benzodiazepines to the same patient.

• Implement and assess the impact of a low-cost educational 
intervention aimed to reduce risky opioid prescribing practices.



NYS: Interventions Aimed at Prescribers



Intervention Method
• Review of PDMP data for prescribers who within a 6-month period had at 

least 1 patient who received:
– more than 90 milligram morphine equivalents per day to one or more patients;
– an opioid and a benzodiazepine to the same patient during the same month 

and also had opioids for at least three consecutive months; or
– opioids for at least three consecutive months to one or more patients.

• Clinicians received an educational letter from the NYS DOH BNE along 
with the CDC’s Tapering Opioids for Chronic Pain pocket guide. 

• Call-in center staff and an automated email response were set up for 
concerned prescribers.



Study Method

*For more information on PBSS, please visit: https://www.pdmpassist.org/content/prescription-behavior-surveillance-system.

• Prescription level analysis:
– PBSS measures* to explore trends of all opioid and benzodiazepine prescription 

drugs dispensed from January 2012 to the third quarter of 2018. 

• Prescriber level analysis: 
– Interrupted time-series method for the quasi-experimental design (regression 

analyses with Newey-West estimates to adjust for autocorrelation and 
heteroscedasticity in the error terms).

– Three outcomes of interest:
• chronic opioid therapy 
• co-prescribing
• high MME

https://www.pdmpassist.org/content/prescription-behavior-surveillance-system
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Study Results: Prescriber Level



Study Results: Prescriber Level



Study Results: Prescriber Level

Note: > indicates a statistically significant effect (e.g., letter group had a significant reduction in the trends post-intervention compared 
to control group).

Measure 
(square root)

Threshold            (# 
of patients) Letter vs Control Email vs Control Letter vs Email

Mean Chronic Opioid Count Any letter>control email=control letter=email

Mean Chronic Opioid Count 4 or more letter>control email=control letter=email

Mean Co-prescribed count Any letter>control email=control letter>email

Mean Co-prescribed count 4 or more letter>control email=control letter>email

Mean MME >= 90 count Any letter>control email>control letter=email

Mean MME >= 90 count 4 or more letter>control email=control letter=email



Qualitative Findings
• The pharmacy submitted incorrect data to the PDMP because the 

prescriber had not prescribed an opioid or benzodiazepine 
prescription.

• Discovery that the prescriber’s DEA number was stolen.

• Request for more information about methadone conversion factor.

• CDC’s pocket guide, Tapering Opioids for Chronic Pain, was 
perceived to be helpful. 

• Prescribers sent “thank you” notes for the educational letter and 
material.



Conclusions/Discussion
• Multiple confounding factors to 

consider.

• Mailed letters were effective; email 
dissemination had no effect 
compared to the control group. 

• Utilizing PDMP data to target certain 
groups of clinicians may be a useful 
method to avoid or minimize alert 
fatigue. 0
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Chart 8. Percentage of opioid prescriptions by 
prescriber percentile ranking, based on daily 

prescribing counts, by quarter
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Food for Thought: Need for Cultural Change
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• Effective Date: March 17, 2017

• Three components

– PDMP Use Mandate

– Prescribing Limit for Acute Pain

– Mandated Discussion

Summary of the 2017 New Jersey 
Opioid Prescribing Law



• What is the effect of the 2017 New Jersey Opioid Law on prescribing for 
acute pain? 

• Analysis of a range of usage and prescription measures

• Uses interrupted time series analysis

Research Question/What Does Our Study Add?



• Data: 
– De-identified New Jersey PDMP Data from January 2015 to April 2019

• 6 Patient Risk Indicators Examined

– Mean days supply per first-time opioid prescription
– Percent of patients with 8 or more days supply for a first-time opioid prescription
– Mean quantity per first-time opioid prescription
– Mean dosage for a first-time opioid prescription (in MMEs)
– Count of first-time prescribed opioid patients 
– Count of prescribers who issued a first-time opioid prescription

Methods



• Cohort

– First-time acetaminophen/oxycodone or acetaminophen/hydrocodone-prescribed 
patients with no opioid prescriptions in the prior six months or post six months. 

– We used acetaminophen combinations because those are the most commonly 
prescribed Schedule II opioids  prescribed to patients for acute pain on a first-
time prescription. 

• Analytic Approach

– For each risk indicator, we compiled monthly measures
– We conducted interrupted time series analysis of effects
– All ages included in main analysis

Methods (Continued)
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Figure 4 - Mean Opioid Dosage in MME
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Figure 4 - Mean Opioid Dosage in MME
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Figure 5 - Count of First-time Prescribed Patients
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Figure 5 - Count of First-time Prescribed Patients
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Figure 6 - Counts of Prescribers Issuing First-time Opioid Prescription
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Figure 6 - Counts of Prescribers Issuing First-time Opioid Prescription
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Effects of New Jersey’s Opioid Prescribing Law on Measure Trends

• Significant drop in the post trend relative to the pre trend for all six 
measures except for the count of first-time prescribed opioid patients. 
– Mean days supply per first-time opioid prescription (p=.001)
– % of patients with 8+ days supply for 1st-time opioid prescription (p=.000)
– Mean quantity per 1st-time opioid prescription (p=.000)
– Mean dosage for a 1st-time opioid prescription (in MMEs) (p=.000)
– Count of first-time prescribed opioid patients (N.S.)
– Count of prescribers who issued a 1st-time opioid prescription (p=.033)

Conclusions (to date)



Strengths:

• Use of a range of usage and prescription measures
• Interrupted time series analysis

Limitations:

• Difficult to disentangle the separate effects of the law’s 3 provisions
• No comparison states, to date

Study Strengths and Limitations 



Contact:

– Gail Strickler at strickler@brandeis.edu

– Andrew Kolodny at kolodny@brandeis.edu

Questions?

mailto:strickler@brandeis.edu
mailto:kolodny@brandeis.edu
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