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S1. OVERVIEW OF THREE MAJOR MODELING PROJECTS 
The Food and Drug Administration (FDA), the National Institute on Drug Abuse (NIDA), and National 

Center for Injury Prevention and Control (NCIPC) at the Centers for Disease Control and Prevention 

(CDC) are each working to develop systems models to understand the complexities of the opioid crisis 

and the potential impacts of possible interventions. The efforts by these organizations of the U.S. 

Department of Health and Human Services (HHS) are complementary and each will offer a unique 

perspective and area of focus in efforts to understand and tackle the opioid crisis. These models are 

discussed below. 

Developing a Systems Model of the Opioid Crisis 

The model under development at the FDA employs system dynamics simulation modeling to assess 

the flow of the U.S. population through various states of use of opioids, including remission from 

disorder. The model incorporates a wide scope, feedback loops, time delays, and behavioral variables 

to reflect the complexity of the opioid overdose and addiction crisis. The model is intended to help 

decision-makers understand the outcomes and unintended consequences of potential policy 

interventions. The FDA, in collaboration with Harvard, is working on the next phase of the project, 

enhancing the model’s representation of prescribing practices, illicit opioid use, naloxone, and the 

treatment of opioid use disorder.  

Assessing the Effectiveness and Cost-Effectiveness of Policies to Mitigate the U.S. Opioid 

Epidemic 

The model under development through the NIDA/Stanford collaboration is a dynamic compartmental 

model of the U.S. adult population. The model considers the potential benefits and harms of 11 

possible opioid interventions over time. As a follow-up to their published analysis [1], the modeling team 

is now updating the analysis with newer data, incorporating the cost-effectiveness of interventions, and 

evaluating interventions for various subpopulations. 



Agent-based Modeling of Opioid Use Disorder to Improve Responses to the Opioid Crisis 

The model under development through the CDC/University of Pittsburgh collaboration is a person-level 

agent-based model, developed within the Framework for Reconstructing Epidemiological Dynamics 

(FRED) architecture, used previously for modeling infectious diseases [2]. This model considers each 

individual or “agent” to have their own, independently-operating model of transitions between states of 

opioid use. The model includes social and environmental factors that govern the agents’ progression 

through substance use and interactions. Based on isolated interventions and combinations of 

interventions, the final model seeks to simulate outcomes at the county level that can be aggregated to 

understand national outcomes. 

 

S2. MEETING ATTENDEES 
The following organizations were represented by 79 attendees at the meeting. About two-thirds of the 

attendees were government employees. The remaining third were primarily subject matter experts or 

modelers from academic institutions. Attendees were identified based on research collaborations with a 

U.S. Department of Health and Human Services agency, publication of opioid-related modeling, or 

association with a data source of interest to opioid systems modelers. During discussions, 

representatives from the FDA took notes, to the extent possible using the language of participants. 

These notes were summarized after the meeting. 

 

Agency for Healthcare Research and Quality 

American Association of Poison Control Centers 

Boston University School of Medicine 

Brown University School of Public Health  

Centers for Disease Control and Prevention  

Department Health and Human Services  

Drug Enforcement Administration  

Harvard Medical School  

Inflexxion  

Massachusetts Institute of Technology  

Massachusetts General Hospital 

National Highway Traffic Safety Administration  

National Institute on Drug Abuse  

RAND Corporation  

Rocky Mountain Poison & Drug Center  

Stanford University  

Substance Abuse and Mental Health Services Administration  

The Ohio State University  

U.S. Food and Drug Administration 

University of California, San Francisco, School of Medicine  

University of Maryland, Center for Substance Abuse Research  

University of Pittsburgh  

University of Southern California, Schaeffer Center for Health Policy & Economics 

University of Utah, School of Medicine  

Weill Cornell Medical College  

Yale University, Schools of Public Health, Law, and Management  

 



S3. MEETING AGENDA 

Data Needs in Opioid Systems Modeling: An HHS Interagency Collaboration 
April 29, 2019 | U.S. Food and Drug Administration, Silver Spring, MD 

8:00 – 8:45 am Registration and coffee 

8:45 – 9:10 am Welcome Remarks 
U.S. Food and Drug Administration 

9:10 – 9:15 am Workshop Overview and Agenda 
U.S. Food and Drug Administration 

9:15 – 10:00 am Overview of Modeling Approaches 
Objective: Provide an overview of the modeling techniques, scope, and 
key variables associated with the modeling teams from FDA, Stanford 
University, and the University of Pittsburgh. 

Development of a Systems Model of the Opioid Crisis 
Harvard Medical School 
Assessing the Effectiveness and Cost-Effectiveness of 
Policies to Mitigate the U.S. Opioid Epidemic 
Stanford University 
Agent-based Modeling of the Opioid Crisis 
University of Pittsburgh 

10:00 – 10:15 am Break 

10:15 – 12:00 pm Panel Discussion: Current Landscape of Opioid-Related Data 
Sources 
Objective: Provide an overview of the set of potential data sources and 
their strengths and limitations. 

Overview of Data Sources 
U.S. Food and Drug Administration 
Panel Presentations 

• Drug Utilization Data Sources 
U.S. Food and Drug Administration 

• Healthcare Cost and Utilization Project (HCUP) & 
Medical Expenditure Panel Survey Household 
Component (MEPS-HC) 
Agency for Healthcare Research and Quality 

• NSDUH & TEDS 
Substance Abuse and Mental Health Services 
Administration 

• ARCOS & NFLIS 
Drug Enforcement Administration 

• Overdose and Fatality 
Centers for Disease Control and Prevention 

• Overview of the National Emergency Medical 
Services Information System (NEMSIS) 
University of Utah 

• The Pennsylvania Opioid Dashboard Project 
University of Pittsburgh 

12:00 – 12:45 pm Lunch 

12:45 – 2:45 pm 
 

Breakout Sessions to Address Common Data Needs for Specific 
Topic Areas* 



Objective: Establish consensus around the best sources for various 
aspects of opioid systems models. Identify areas lacking consensus 
and/or sufficient data. 

12:45 – 1:45 pm Use, Misuse, Abuse, and Use Disorder 
Non-Fatal Overdose and Harm Reduction  

1:45 – 2:45 pm Illicit Opioid Supply and Demand 
Treatment Utilization, Outcomes, and Relapse 

2:45 – 3:05 pm Breakout session discussion leads prepare 3-minute summaries of their 
session. 

3:05 – 4:20 pm Panel Discussion: Steps to Move Forward 
U.S. Food and Drug Administration, National Institute on Drug Abuse, 
Centers for Disease Control and Prevention 
Objective: Summarize the agreed upon data sources, confirm the data 
gaps and steps to address them, and outline a plan for ongoing 
collaboration amongst the community. 

4:20 – 4:30 pm Closing Remarks 
U.S. Food and Drug Administration 

 

*Breakout session topics were identified in advance by the modeling teams from Harvard Medical 

School, Stanford University, and University of Pittsburgh, in collaboration with FDA, NIDA, and CDC. 

Attendees were free to participate in whichever two breakout sessions they preferred. Individuals with 

data expertise in a particular topic were encouraged to attend the sessions most related that their 

expertise. 



 

Table S1: List of data sources* 

Data Source (Abb.) 

● Publisher 

Description** Access options 

1. National Prescription 
Audit, NPATM (SMART - 
US Edition) 
● IQVIA 

The NPA contains information for all prescriptions dispensed from US retail pharmacies, mail service, and long-term care 

pharmacies. The SMART - US Edition files represent 92% of the prescription activity within the US, and represents 177 unique 

specialties. 

● For purchase 

2. NPA New to BrandTM 

(SMART – Patient 

Insights Edition) 
● IQVIA 

The NPA New to Brand provides enhanced visibility into the volume of a patient’s true, first-time use of a therapy brand. The 

therapy history of a patient is recorded, allowing users to characterize a patient’s prescription history over time, and analyze new 

therapies, switched-to/add-on products, and continued therapies. 

● For purchase 

3. Total Patient Tracker 
● IQVIA 
 

The Total Patient Tracker consists of de-identified data which provide national estimates of the total number of unique patients 

across all drugs and therapeutic classes in the retail outpatient setting of US retail pharmacies. Patient demographic information 

is available for analysis. 

● For purchase 

4. Integrated Dataverse 
(IDV) 
● Symphony Health 

The IDV is a comprehensive dataset combining medical, hospital, and prescription claims data with demographic, non-retail 

invoice, and point-of-sale prescription data. The data cover over 90% of prescriptions dispensed in the US and territories, with 

280 million active patients and 1.8 million prescribers tracked in the data. On average, active patients have 4.25 years of 

continuous history available. 

Note: Examples of other publishers of claims data that can be purchased are CMS, MarketScan, OptumLabs, IQVIA, etc.  

● For purchase 

5. Healthcare Cost and 
Utilization Project 
(HCUP) 
● AHRQ 

HCUP databases bring together the data collection efforts of State data organizations, hospital associations, private data 

organizations, and the Federal government to create a national information resource of all-payer, encounter-level health care 

data. The Nationwide Inpatient Sample (NIS), a component of HCUP, is the largest all-payer inpatient care database publicly 

available in the US, with more than 7 million hospital stays each year (approximating a 20% stratified sample of all discharges 

from US community hospitals). The HCUP family of databases also include state inpatient, and ambulatory surgeries and 

services data, national readmission data, and national and state-level emergency department data. 

● Reports,  
● HCUPNet,  
● HCUP 

FastStats,  
● HCUP 

Databases for 
purchase 

6. Medical Expenditure 
Panel Survey (MEPS) 
● AHRQ 

The MEPS is a set of large-scale surveys of families and individuals, their medical providers (doctors, hospitals, pharmacies, 

etc.), and employers across the United States. MEPS collects data on the specific health services that Americans use, how 

frequently they use them, the cost of these services, and how they are paid for, as well as data on the cost, scope, and breadth 

of health insurance held by and available to US workers. MEPS has three primary components, including the Household 

Component (data from individual households and their members), the Insurance Component (a separate survey of employers 

that provides data on employer-based health insurance), and a Medical Provider Component (MPC), which covers hospitals, 

physicians, home health care providers, and pharmacies identified by MEPS-HC respondents.  

● Reports,  
● MEPSnet,  
● Restricted 

and public 
use files 

7. National Survey on 
Drug Use and Health 
(NSDUH) 
● SAMHSA 

The NSDUH is a nationally representative annual survey that measures patterns and use of illegal drugs, prescription drugs, 

alcohol, and tobacco, as well as mental disorders, treatment, and co-occurring substance use and mental disorders in the US 

population aged 12 years and above. The data provides estimates of substance use and mental illness at the national, state, 

and sub-state levels. The data also help to identify the extent of substance use and mental illness among different sub-groups, 

estimate trends over time, and determine the need for treatment services. Restricted data allows the exploration of results over 

multiple survey years and includes location-based information. 

● Reports,  
● Public-use 

and restricted-
use data 
analysis 
system 

https://www.iqvia.com/locations/united-states/solutions/commercial-operations/essential-information/prescription-information
https://www.iqvia.com/locations/united-states/solutions/commercial-operations/essential-information/prescription-information
https://www.iqvia.com/locations/united-states/solutions/commercial-operations/essential-information/real-world-data
https://www.iqvia.com/
https://www.iqvia.com/
https://www.iqvia.com/
https://symphonyhealth.com/product/idv/
https://www.hcup-us.ahrq.gov/
https://www.hcup-us.ahrq.gov/
https://meps.ahrq.gov/mepsweb/
https://meps.ahrq.gov/mepsweb/
https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health
https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health


Data Source (Abb.) 

● Publisher 

Description** Access options 

8. Treatment Episode 
Data Set (TEDS) 
● SAMHSA 

The TEDS system includes records for some 1.5 million substance abuse treatment admissions annually. TEDS, an admission 

based system for those aged 12 years and above, comprises a significant proportion of all admissions to substance abuse 

treatment, and includes those admissions that constitute a burden on public funds. TEDS comprises data that are routinely 

collected by states in monitoring their individual substance abuse treatment systems. The TEDS has two major components – 

TEDS-A, which includes data on admissions, and TEDS-D, which includes data on discharges that are linked to their 

corresponding admission records. 

● Reports, 
● Public use 

files 

9. National Forensic 
Laboratory 
Information System 
(NFLIS) 
● DEA 

The NFLIS is a DEA program that systematically collects results of forensic analyses, and other related information, from local, 

regional, and national entities. The program consists of three components (NFLIS-Drug, NFLIS-Tox, and NFLIS-MEC) that 

complement each other to provide a holistic picture of the drugs analyzed by the US forensic community. NFLIS-Drug includes 

data from forensic laboratories that conduct analyses of about 98 percent of annual US drug cases. The NFLIS program was 

expanded to include (1) public and private toxicology laboratory (NFLIS-Tox) data regarding postmortem and antemortem 

toxicological testing and (2) medical examiner and coroner office (NFLIS-MEC) data regarding deaths in which drugs were 

identified. 

● NFLIS 
published 
reports, 

● Select 
restricted data 
files 

10. National Survey of 
Substance Abuse 
Treatment Services (N-
SSATS) 
● SAMHSA 

The N-SSATS is an annual survey of all known public and private substance abuse treatment facilities in the United States. It is 

designed to collect data based on the location of the facility. N-SSATS collects characteristics of individual facilities (including 

types of treatment provided, services offered, operation of the facility, client outreach and payment options, and special programs 

or groups specific client types), client count information, and general information (including licensure, certification, accreditation, 

and facility website availability). 

● Reports,  
● Public use 

files 

11. National Vital Statistics 
Survey (NVSS) 
● CDC 

The NVSS comprises nationally representative data provided through contracts between NCHS and vital registration systems 

operated in the various jurisdictions legally responsible for the registration of vital events including births, deaths, and fetal 

deaths. NVSS data micro-data files including state, county, or larger city geography are restricted (data may be requested 

through a research proposal, reviewed for approval by NCHS).  

● NCHS Data 
Briefs,  

● CDC 
WONDER 
(Public use 
file and 
restricted)  

12. National EMS 
Information System 
(NEMSIS) 
● U. of Utah & DOT 

The NEMSIS is the national database that is used to store EMS data from US States and Territories. It includes patient care 

information resulting from EMS activations for emergency care and transport in response to a 9-1-1 call for assistance. NEMSIS 

is a collaborative system which includes the standardization, aggregation, and utilization of point of care EMS data at a local, 

state, and national level.  

● Reports,  
● Public-

Release 
Research 
Dataset  

13. Automation of 
Reports and 
Consolidated Order 
System (ARCOS) 
● DEA 

ARCOS is an automated, comprehensive drug reporting system which monitors the flow of DEA controlled substances from their 

point of manufacture through commercial distribution channels to point of sale or distribution at the dispensing/retail level - 

hospitals, retail pharmacies, practitioners, mid-level practitioners, and teaching institutions. Transactions tracked by ARCOS 

include all Schedules I and II materials (manufacturers and distributors); Schedule III narcotic and gamma-hydroxybutyric acid 

(GHB) materials (manufacturers and distributors); and selected Schedule III and IV psychotropic drugs (manufacturers only). 

● ARCOS 
Published 
Reports, 

● Select 
restricted data 
files  

14. Community Drug 
Early Warning System 
(CDEWS) 
● U. of Maryland & 

ONDCP (Part of 
NDEWS) 

CDEWS staff work with testing programs at criminal justice agencies and hospitals to obtain a sample of urine specimens that 

are ready to be discarded. These de-identified specimens are sent to the collaborating CDEWS laboratory to test each specimen 

for an expanded panel of over 150 licit and illicit drugs, including opioids, benzodiazepines, antidepressants, synthetic 

cannabinoids, and other new psychoactive substances (NPS). 

● Reports 

https://www.samhsa.gov/data/data-we-collect/teds-treatment-episode-data-set
https://www.samhsa.gov/data/data-we-collect/teds-treatment-episode-data-set
https://www.nflis.deadiversion.usdoj.gov/
https://www.nflis.deadiversion.usdoj.gov/
https://www.nflis.deadiversion.usdoj.gov/
https://www.samhsa.gov/data/data-we-collect/nssats-national-survey-substance-abuse-treatment-services
https://www.samhsa.gov/data/data-we-collect/nssats-national-survey-substance-abuse-treatment-services
https://www.samhsa.gov/data/data-we-collect/nssats-national-survey-substance-abuse-treatment-services
https://www.cdc.gov/nchs/nvss/index.htm
https://www.cdc.gov/nchs/nvss/index.htm
https://nemsis.org/
https://nemsis.org/
https://www.deadiversion.usdoj.gov/arcos/index.html
https://www.deadiversion.usdoj.gov/arcos/index.html
https://www.deadiversion.usdoj.gov/arcos/index.html
https://www.deadiversion.usdoj.gov/arcos/index.html
https://ndews.umd.edu/landingtopic/community-drug-early-warning-system-cdews
https://ndews.umd.edu/landingtopic/community-drug-early-warning-system-cdews


Data Source (Abb.) 

● Publisher 

Description** Access options 

15. National Addictions 
Vigilance Intervention 
and Prevention 
Program (NAVIPPRO) 
● Inflexxion/IBH 

NAVIPPRO is a real-time, product-specific, public health surveillance system for monitoring prescription drug abuse. It can be 

used to understand prescription opioid and stimulant use/abuse, and the effectiveness of abuse-deterrent formulations (ADF) as 

well as trends in illicit drug use and the interactions between substance use and other health, psychiatric, and social domains 

captured in the Addiction Severity Index, Multimedia Version. Treatment center data, pain clinic data, custom surveys, internet 

monitoring, and additional data sources feed into the NAVIPPRO system. 

● For purchase 

16. National Poison Data 
System (NPDS) 
● AAPCC 

The NPDS is the data warehouse for the nation’s 55 poison control centers. Each poison control center submits de-identified 

case data to NPDS after providing necessary poison exposure management and information services to callers. This case 

information is uploaded to NDPS in near real time, making NPDS one of the few operational systems of its kind. Currently, the 

time to upload data for all poison control centers is near real-time, 9.50 minutes, making both spatial and temporal case volume 

and case-based surveillance possible. Case management includes follow-up calls to monitor case progress and medical 

outcome. 

● Reports,  
● For purchase 

17. Researched Abuse, 
Diversion and 
Addiction-Related 
Surveillance System 
(RADARS) 
● Denver Health and 

Hospital Authority 

The RADARS System is composed of a mosaic of programs which target diverse populations throughout the US and abroad. 

The programs collect product-specific and geographic-specific information, allowing for early and ongoing monitoring of newly 

approved drugs, those already on the market, and abuse, misuse and diversion across all phases of the drug abuse pathway. It 

consists of acute health events, non-medical use, drug transactions, illicit market price, internet chatter, and treatment initiation 

data among others. 

● Reports, 
● For purchase  

* Inclusion of datasets does not constitute endorsement of the data source by HHS agencies. 

** Compiled based on available publisher descriptions 

 
  

https://www.ibhsolutions.com/research-data/navippro-research-analytics/
https://www.ibhsolutions.com/research-data/navippro-research-analytics/
https://www.ibhsolutions.com/research-data/navippro-research-analytics/
https://www.ibhsolutions.com/research-data/navippro-research-analytics/
https://aapcc.org/data-system
https://aapcc.org/data-system
https://www.radars.org/
https://www.radars.org/
https://www.radars.org/
https://www.radars.org/
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