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Aims: This study examined age-related variations in routes of opioid administration (ROA) among
emergency department (ED) patients with confirmed opioid overdose.

Methods: This is a subgroup analysis of the Toxicology Investigators Consortium (ToxIC) Fentalog
Study, an observational study at 11 participating medical centers between 9/21/20 – 4/14/25.
Adults (≥ 18 years) presenting to the ED with suspected opioid overdose were included in this
subgroup analysis if confirmatory testing was positive for opioids. Chart reviews were conducted,
and toxicological analyses were performed centrally using quadrupole time of flight mass
spectrometry. Multinomial logistic regression modeling assessed whether age predicted ROA
(intranasal [IN] only, inhalation only, oral only, parenteral only, multiple), adjusting for sex, race and
ethnicity, and US region. Central IRB approval was granted with waiver of consent.

Results: Among 1212 patients, mean age was 42.3 years old (SD: 14.8). Most used inhalation
(n=352, 29.0%), oral (n=346, 28.5%), or intranasal (n=328, 27.1%) routes only. Patients using IN
only were younger than those with other ROAs (41.7 years vs. 44.1 years, p=0.01), as were those
with inhalation only (40.0 years vs. 43.3 years, p<0.01) and parenteral only (39.2 years vs. 42.8
years, p=0.03). Patients using multiple ROAs were significantly older than those using a single ROA
(47.3 years vs. 42.2 years, p=0.03). Increased age was associated with lower odds of inhalation
only use (AOR: 0.05, 95% CI: 0.31, 0.65) and higher odds of IN-only (AOR: 2.41, 95% CI: 1.10, 5.26)
and multiple ROA use (AOR: 4.76, 95% CI: 3.27, 6.92), when compared to oral only use.

Conclusions: Age strongly stratified opioid use behavior; younger adults favored rapid-onset
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single routes such as inhalation or intranasal administration, whereas older adults were far more
likely to employ multiple routes. These data underscore the need for age-specific approaches to
overdose prediction, harm reduction, and ED management.
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