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Methods
UDT Data and Sample Population
This retrospective, cross-sectional analysis includes the evaluation 
of deidentified and aggregated definitive urine drug testing (UDT) 
results derived from testing with liquid chromatography-tandem mass 
spectrometry (LC-MS/MS) on patient urine specimens from across the U.S. 
and multiple health care specialties. The LC-MS/MS testing method is a 
laboratory-developed test with performance characteristics determined by 
Millennium Health, San Diego, California, which is certified by the Clinical 
Laboratory Improvement Amendments (CLIA) and accredited by the College 
of American Pathologists (CAP) to perform high-complexity testing.

More than 976,000 UDT specimens representing over 313,000 unique 
patients were included in the analysis. Urine specimens were collected 
from patients aged 18 years or older between January 1, 2024, and 
June 30, 2026. Specimens were excluded from analysis if they were 
collected within 30 days of the previous specimen for any given patient. 
This filtering was performed to reduce the possibility that a given UDT result 
could reflect a previous instance of drug use that has already been captured 
by a previous UDT result. A 30-day interval was chosen because it represents 
a period that exceeds the expected window of detection for all drugs and 
metabolites in this study. In addition, specimens were selected based on  
the presence of a substance use disorder (SUD) diagnosis code provided  
by the ordering clinician. The International Classification of Diseases,  
Tenth Revision (ICD-10) SUD codes used in this study were:  
(1) F11 - Opioid related disorders, (2) F13 - Sedative, hypnotic, or  
anxiolytic related disorders, (3) F14 - Cocaine related disorders, (4) F15 - 
Other stimulant related disorders, (5) F16 - Hallucinogen related disorders,  
(6) F18 – Inhalant related disorders, and (7) F19 - Other psychoactive 
substance related disorders.

We studied UDT results consistent with illicit and/or non-prescribed use 
by excluding specimens with reported prescriptions for any of the drugs 
and drug categories below from analysis. The following drugs and drug 
categories were studied (specific analytes tested in parentheses): fentanyl 
(fentanyl, norfentanyl), heroin (6-monoacetylmorphine, morphine), and 
xylazine (xylazine, 4-OH-xylazine). If any parent drug or metabolite within 
a drug category was ordered and detected in a specimen, the result for that 
drug or drug category was considered positive. All specimens evaluated in 
the current study had valid, clinician-ordered test results for fentanyl, heroin, 
and xylazine. Note that morphine is both a metabolite of heroin and an 
individual drug, which may lead to an overestimation of heroin detection.

The specific measures included in the analysis were the fentanyl detection 
rate (i.e., the percentage of urine specimens testing positive for fentanyl), 
creatinine-normalized fentanyl concentrations (i.e., ng of fentanyl per 

mg of creatinine), and the detection rates for heroin and xylazine in urine 
specimens that tested positive for fentanyl (i.e., the percentage of fentanyl-
positive tests that also tested positive for heroin or xylazine, respectively). 
Note that detection rates provide an estimate of the detection prevalence of 
a given drug in clinical urine drug tests performed by Millennium Health 
and urine fentanyl concentration data provide an index of population-
level drug exposure.2,3 Analyses were performed on creatinine-normalized 
fentanyl concentrations because creatinine normalization accounts for 
variability in specimen dilution (i.e., patient hydration status) to permit 
comparisons of urine drug concentrations across time.

To facilitate data visualization and simplify interpretation of results, all UDT 
measures were expressed as Percent Change relative to January 2024, 
which was calculated as: ((Current Month Value - January 2024 Value) / 
January 2024 Value) × 100. Under this arrangement, Percent Change 
values above zero represent increases relative to January 2024 whereas 
those below zero represent decreases versus January 2024.

To aid in the appropriate interpretation of the findings, it is important to 
acknowledge that UDT results do not distinguish between intentional and 
unintentional use and, in the context of polysubstance use, do not provide 
specific information about the behavioral topography of use (e.g., used 
simultaneously as part of a mixture or sequentially as separate products). 
Additionally, UDT results do not distinguish between the use of different 
forms of a drug (e.g., illicit fentanyl powder vs. counterfeit pills), use by 
different routes of administration (e.g., smoking, intravenous injection), and 
cannot be used to determine the time of last use or exact dose/quantity of 
drug used.

Overdose Mortality Data
National drug overdose deaths were identified in the National Vital Statistics 
System (NVSS) multiple cause-of-death mortality files by using ICD-10 
underlying cause-of-death codes X40–44 (unintentional), X60–64 (suicide), 
X85 (homicide), or Y10–14 (undetermined intent). Monthly raw death 
counts during the January, 2019–November, 2025 period were analyzed; 
provisional overdose deaths for 2025 were downloaded on June 24, 2026.5 

Statistical Methods
For additional detail on the statistical methods used in this analysis, 
please refer to our recent publication in Drug and Alcohol Dependence: 
Huhn AS, Dunn KE, Ciccarone D, Whitley P, Marks C. Fentanyl overdose 
death rates are associated with regional differences in urine drug testing 
results. Drug Alcohol Depend. 2026;285:113200. doi:10.1016/j.
drugalcdep.2026.113200
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