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A GROUP OF CMU STUDENTS HAS FOUND A WAY TO 

IDENTIFY INDIVIDUALS WITH HIGH-RISK PATTERNS 

OF OPIOID USE BEFORE IT’S TOO LATE

DISRUPTING OPIOID ADDICTION
Heinz College Students Help Government  

Combat Opioid Crisis
O C T O B E R  2 0 1 8

ment, the fact that this method is 
preemptive is particularly valuable,” 
says Erin Dalton, deputy director 
for the Office of Data Analysis, 
Research and Evaluation at DHS 
and an alumna of Heinz College.

The students synthesized eight years 
of DHS data into three distinct opi-
oid user profiles: low users; heavy 
users; and “desisters,” or individu-
als whose prescription opioid usage 
starts high, but quickly diminishes 
over time. These profiles were 
based on the number and dosage of 
prescriptions filled on a monthly 
basis, as well as the changes in this 
data over time.

and Data Science, Dietrich College 
of Humanities and Social Sciences. 
Under the guidance of Heinz Col-
lege Professor Daniel Nagin and Dr. 
Jonathan Elmer, an assistant pro-
fessor of emergency medicine, crit-
ical care medicine and neurology at 
the University of Pittsburgh, these 
CMU students developed a data-
based approach to identify poten-
tially problematic opioid users as 
early as possible.

Using prescription data provided 
by the Allegheny County Depart-
ment of Human Services (DHS), 
the team created a predictive model 
that could project an individual’s 
trajectory after just a few months 
of observation. This tool has the 
potential to save lives, especially 
in counties like Allegheny, where 
the rate of opioid-related overdoses 
exceeds both the state and national 
averages. 

“While other strategies allow us 
to identify people who are already 
addicted or actively in need of treat-

By Lauren Prastien

There is no universal picture of 
addiction. Prescribers strive to make 
informed decisions in order to pre-
vent opioid dependence while still 
treating a patient’s pain, but they 
cannot always determine who is at 
a high risk of misuse. Few current 
tools exist to screen for patients at 
high risk of opioid use disorder out-
side of pain clinics, possibly delay-
ing time-sensitive interventions. A 
new quantitative approach based 
on opioid prescription trajectories 
developed at Carnegie Mellon Uni-
versity’s Heinz College of Informa-
tion Systems and Public Policy may 
help clinicians intervene before an 
addiction even develops. 

“Our goal is to use data to try to 
find people before they have a prob-
lem,” explains Wilson Mui (HNZ 
2019). Mui is one of the three CMU 
students selected for this project, 
which was funded by the Deloitte 
Foundation. His teammates were 
Nikita Setia (HNZ 2020) and  
Riccardo Fogliato, a Ph.D. candi-
date in the Department of Statistics 
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“Addiction is a disease, and like any 
other disease, prevention is always 
better than treatment,” explains Dr. 
Elmer. “By predicting future pat-
terns of opioid use, our hope is to 
bring clinicians the tools they need 
to intervene early, modify high-risk 
behaviors and save lives.”

Nagin, whose group-based trajec-
tory modeling algorithm served as 
the foundation for the team’s opioid 
user profiling methodology, main-
tains that this technique epitomizes 
the mission of Heinz College.

“This isn’t the sort of problem that 
can be accurately captured from 
purely a policy perspective or an 
informatics perspective. Its com-
plexity necessitates Heinz’s interdis-
ciplinary approach,” says Nagin.

NOVEL APPROACH CAN TRIG-

GER EARLY INTERVENTION

The White House Council of Eco-
nomic Advisers found that 2.4 mil-
lion Americans currently have an 
opioid use disorder, and nationally, 
opioid-related drug overdoses claim 
the lives of 115 people each day. 

With better than 80 percent accu-
racy after just a few months of pre-
scription opioid-use data, the stu-
dents’ model could help clinicians 
on the frontlines of the opioid crisis 
by flagging many high-risk individ-
uals before they develop an opioid 
use disorder and facilitating inter-
ventions before the issue escalates.

“We’re only looking at their pre-
scription data over time. We’re not 
looking at things like gender or race. 
We are only looking at prescrip-
tion use to establish a pattern,” says 
Setia. “The model not only gives you 

nationally. The DHS dataset at the 
heart of this study is Medicaid data, 
meaning that every state has access 
to the same information. While 
there is no substitute for a clini-
cian’s presence and discretion, this 

“This isn’t the sort of problem that can be accurately 

captured from purely a policy perspective or an 

informatics perspective. Its complexity necessitates 

Heinz’s interdisciplinary approach.”

— Professor Daniel Nagin

the likelihood that a person is going 
to fall into one of the three groups 
for any given month; it gives you a 
picture of where the person is likely 
to fall in the long term.”

This is a big deal, because the 
“desister” group and the “heavy” 
group are practically indistinguish-
able to a human in the first few 
months of use, making interven-
tions difficult, if not impossible. But 
the algorithm can spot differences. 
According to Elmer, early identifica-
tion of individuals who are likely to 
follow a trajectory of long-term use 
or dependence provides clinicians 
with a greater window of opportu-
nity to intervene before patterns of 
opioid misuse become entrenched. 

One particularly promising aspect 
of this work is that it could scale 

work provides a more standardized 
benchmark for high-risk opioid 
usage.

“This isn’t the end-all, be-all of the 
drug problem. It’s not a one-stop 
solution,” says Setia, “but there’s 
bias that enters into clinicians’  
decision-making. One clinician’s 
definition of ‘heavy usage’ may not 
match another’s. This approach 
takes that out of the picture, giving 
standard definitions and letting the 
clinician handle it from there.”

By targeting opioid misuse at such 
an early stage, rather than after 
users have developed an addiction, 
this groundbreaking model would 
help clinicians take a preemptive, 
intervention-based approach to opi-
oid addiction.


