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Risk of Opioid Abuse and Diversion During 2007-08 

Purdue Pharma L.P. was interested in employing statistical 
modeling methods to classify prescribers by indicators of 
abuse and diversion risk.  Though Purdue already had 
several functional components in a Risk Management 
Program (RMP), the disparate nature of the data sometimes 
resulted in conflicting risk assessments for individual 
physicians, making it difficult to rely on any single 
component of their RMP for decision making. 

Analysis was conducted over a timeframe of approximately 
two years beginning in early 2009 using data from January 
2007 to December 2008.  During the project over 100 
individual metrics were evaluated, and 40+ metrics 
eventually were retained, tested, and validated for model 
performance, comprising the PCI. 

Validating the Potential Concern Index (PCI) Model 

One measure of model performance was the percent of 
physicians identified by the model that matched those on a 
list of top 180 known to have had disciplinary actions.  Initial 
iterations of the model resulted in the inclusion of only 33% 
of these known problem physicians; however, the 8th 
generation model correctly classified 83% of the exemplars. 

To illustrate the need to combine individual metrics, instead 
of relying on a single metric, consider Figure 2, which 
depicts the Equivalent Opioid Strength metric, a metric 
designed to approximate the average daily equivalent opioid 
dose per prescription.  Figure 2 illustrates a high degree of 
variance even among the 495 riskiest physicians. Although 
a clear relationship exists between Equivalent Opioid 
Strength and risky behavior (red trend line), the high degree 
of variance illustrates the difficulty in developing a well-
performing model. 

Given the public health burden from the abuse and diversion 

of prescription opioid analgesics, it can be useful to develop 

models to identify physicians whose risky prescribing 

behavior intentionally or unintentionally contributes to the 

problem.  

By developing a model that uses both physician-level Rx data 

and Anonymous Patient-Level Data (APLD) it is possible to 

estimate abuse and diversion risk for individual physicians.  In 

this study, a model was developed to estimate abuse and 

diversion risk for 500,000 opioid prescribers during the time 

period 2007-2008.  

AIMS 

This poster introduced some opioid risk concepts, as well as 
an analytical method for assessing individual physician 
opioid abuse and diversion risk.  The robust performance of 
the 8th generation model demonstrates it can be used to 
target REMS-compliant educational interventions to 
physicians most likely to benefit and to follow the results of 
that intervention over time.  Physicians who are 
unresponsive to educational interventions can be deleted 
from sales force lists or referred to entities with investigative 
authority.  The model can also generate aggregate 
demographic and geographic trend date over time to study 
effects of state/federal policy-based interventions. 

RESULTS 

CONCLUSION 

Figure 1. % Opioid Cash Rx risk metric with trend line (red) 
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Developing Individual Concern Metrics 

The Potential Concern Index (PCI) score is the measure of 

risk in this model. The PCI is created by weighting a 

combination of 40+ individual physician prescribing behavior 

metrics (eg, % Opioid Rx paid in Cash; # of Patients with 

Concomitant Benzodiazepine + Opioid Rx; # of Patients with 

Opioid Rx from Multiple Prescribers). Individual metrics later 

confirmed to reflect legitimate prescribing behavior were 

eliminated from the PCI. Ratio forms of individual metrics 

were used whenever possible, and volumetric measures were 

avoided to reduce bias. One reflection of the robustness of 

this approach is that of the top 100 opioid Rx writers by 

volume in Q4-2008, only 13 were ranked in the Top 100 list of 

riskiest prescribers identified by the model. 

A PCI can be computed quarterly for all prescribers in a 

population of interest. By rolling up PCIs for a population of 

physicians, demographic and geographic trends can be 

identified. 

Model-Training Exemplars (ie, Examples) 

Behavioral data for physicians with a known state medical 
licensing board or law enforcement action were used to train 
the model. The model was used to rank-order physicians by 
PCI score. This list was inspected for high PCI score 
physicians who had no public record of disciplinary action. 

Experimenting with Mathematical Algorithms 

Mathematical techniques employed included clustering, 
logistic regression, and genetic algorithms. The optimally 
performing technique was genetic algorithms.  

The Figures illustrate how individual (Figure 1) and aggregate 
(Figure 2) trend data can be useful for identifying and 
analyzing changes in specific metrics across various 
timeframes. 

 

METHODS 
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Figure 2. Equivalent Opioid Strength risk metric with trend line (red) 

Consider the following: 

 A physician who writes 

3,330 opioid prescriptions 

(Rx) per quarter is writing at 

a rate of approximately 7 

opioid Rx per hour, 

assuming a 40-hour work 

week. 

Is this finding concerning? 

Perhaps not, if the physician 

practiced in a pain center. 

But if 30% of the Rx were 

paid for in cash, would you 

change your mind? 

 In Q4-2008, 3.1% of all 

opioid Rx were paid in cash 

(n=752K prescribers). 

Would you be surprised to 

learn of a physician who 

wrote 5,800 opioid Rx that 

quarter, 60% of which were 

paid in cash? 

Both scenarios involve the 

same physician, whose 

opioid abuse/diversion risk 

dramatically increased 

during the period of study. 

A Cause for Concern ? 

The national average percent of opioid prescriptions paid for in 

cash was approximately 3.1% during the study period (purple 

dashed line). The physician shown in Figure 1 had a score of 

30% on this metric in Q1-2007, a result which clearly classified 

him an outlier. By Q4-2008, his score on this metric had 

increased to >60%. 

Using an equianalgesic table, the average daily equivalent opioid 

dose per prescription was estimated for the 495 physicians with 

the highest PCIs during the study period (ranking of 1 = highest 

PCI).  Note the strong correlation between average daily 

equivalent opioid dose per prescription and the PCI ranking (red 

trend line). Also of note is the variance in average daily equivalent 

opioid dose per prescription among 495 physicians with the 

highest PCIs. 

National average 

was 3.1% during the 

period 2007-2008 
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