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RESULTS

TABLE 1: POPULATION DEMOGRAPHICS (N = 22,763)

Gender

Females (%) 13,547 (59.51)

Males (%) 9,216 (40.49)

Age (years)

< 55 (%) 9,664 (42.45)

55-64 (%) 5,599 (24.60)

65-74 (%) 3,842 (16.88)

≥ 75 (%) 3,658 (16.07)

Opioid Naive Members

Members who remained opioid naive throughout index period (%) 7,067 (31.05)

Risk Factors 

Member Average MME (SD) 9 ±16

Average Opioid Prescription Count (SD) 1 ±2

Potentiator Claims (%) 12,112 (53.21)

Opioid/Potentiator Claims from ≥ 3 Prescribers (%) 914 (4.02)

Age > 45 (%) 16,597 (72.91)

Antidepressant Claims (%) 7,843 (34.46)

Opioid/Potentiator Claims from ≥ 3 Pharmacies (%) 4,429 (19.46)

Antipsychotic Claims (%) 1,057 (4.64)

Opioid/Benzo Concurrent Use (%) 2,171 (9.54)

No GIT (%) 14,153 (62.18)

SUD/OUD (%) 13 (0.06)

AUD (%) 4 (0.02)

FIGURE 1: STUDY DESIGN:  
APRIL 1, 2024 TO MARCH 31, 2025 
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FIGURE 2: RISK FACTORS RANKED BY XGBOOST MODEL

XGBoost identified average daily MME as the most important risk factor in
predicting stimulant prescribing following an opioid claim. Other highly ranked risk factors

included potentiator medication use, member age over 45, antidepressant or antipsychotic  
use, and having multiple prescribers for potentiator medications.
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FIGURE 3: CONFUSION MATRIX OF TESTING DATA SUBSET

Among the testing subset (n=4,553), 87 members (true positive) and 162 members (false negative) 
identified by the model represent the 249 members who would benefit from additional clinical review by 
a pharmacist and intervention as appropriate. The 249 members identified by the model proceeded to 

manual review by a pharmacy professional and 216 of the 249 members (86.7%) were appropriately 
identified as high risk with concordance between the model and clinical expertise.
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FIGURE 4: RECEIVER OPERATING CHARACTERISTIC  

(ROC) CURVE CAPTURING MODEL SENSITIVITY

This ROC curve graphically represents the performance of our binary classification model,  
with the true positive rate (sensitivity) plotted against the false positive rate (1-specificity).  

The curve being closer to the top left corner indicates better model performance in identifying  
members who would benefit from clinical intervention. The model achieved an average  

precision of 0.60, F1 score of 0.62, and an auROC of 0.83 on the testing subset.

Tr
ue

 P
os

it
iv

e 
R

a
te

False Positive Rate

1.0

0.8

0.6

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

ROC Curve (area = 0.83)

 
FIGURE 5: ELEVATED MME LEVELS ARE ASSOCIATED WITH GREATER 

PROBABILITY OF STIMULANT USE (LOGISTIC REGRESSION) 

Risk of stimulant co-prescribing increases sharply with higher  
opioid exposure, doubling between 0 and 200 MME.

Per 10 MME: OR ≈ 1.044 (≈ +4.4% odds)
Per 25 MME: OR ≈ 1.113 (≈ +11.3% odds)
Per 50 MME: OR ≈ 1.240 (≈ +24.0% odds)
Per 100 MME: OR ≈ 1.537 (≈ +53.7% odds)
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