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Over 5x increase from 1999 to 2022
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Racial and ethnic inequities
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Different pharmacological drivers
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Typical approaches have two issues
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Issue 1: Double-counting deaths
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Issue 1: Double-counting deaths
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Age-standardized drug overdose mortality rate (per 100,000)
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Issue 2: Unclear relationship between rates
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1. What drove the rise in deaths from 1999 to 20227

2. What drove the decline in deaths?






Data

* Restricted multiple cause of death data from NCHS,
1999-2024

* All 1.33 million drug deaths are classified into 1 of
15 mutually-exclusive drug groupings (no double counting).

* For example:
 Methamphetamine alone vs fentanyl + methamphetamine
* Cocaine alone vs fentanyl + cocaine

 SEER population denominators



Analytic approach

 Use a generalized Kitagawa decomposition to partition the
change in the rate into substance- and geography-specific
contributions (also age, sex, and race but not discussed)

* Uncertainty intervals generated via Monte Carlo simulation
using a negative binomial distribution on deaths (B=5,000)
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Contribution of specific drug combinations
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Contribution of specific drug combinations
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Or the contribution of each state
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Or both (California)
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Increase of ~27 deaths per 100,000
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Fentanyl-alone largest (specmed) contributor
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Substance-specific contributi
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Fentanyl + cocaine ~6x higher
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And highly concentrated
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Methamphetamine + fentanyl burden
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Reversed — rates In east but burden In west
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Burden Is less concentrated
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Drop of ~1 per 100,000 in 2018

2017-2018
(-0.9 per 100,000)

Contribution to the decline (deaths per 100,000)
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In the 2023 decline, everything decreased™
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*with exceptions
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In 2024, only fentanyl decreased (but a lot)
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Cumulative contribution to the decline (per 100,000)
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Cumulative contribution to the decline (per 100,000)

In 2018, five states made up entire decrease
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In 2023, ten states
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Cumulative contribution to the decline (per 100,000)

In 2024, every state contributed to decrease
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Conclusion

* Fentanyl accounted for 85% of the increase in drug deaths
from 1999-2022.

 Fentanyl in combination accounted for 75% of that rise.
* Different combinations have different geographic patterns.
* Declines have become increasingly driven by fentanyl.

* Declines have become more geographically diffuse.

 Decompositions can provide an alternative perspective
on the burden of drug deaths.



Thank you

Mathew Kiang, ScD Antonino Polizzi, PhD Corinne Riddell, PhD Monica Alexander, PhD
Stanford University Max Planck Institute for UC Berkeley University of Toronto
mkiang@stanford.edu Demographic Research



Extra slides




@)
(-

S
o

N o
(- (-

—
(-

Age-standardized drug overdose mortality rate (per 100,000)

Racial and ethnic inequities

Hispanic

Non-Hispanic American Indian/Alaska Native

Non-Hispanic Asian/Pacific Islander

Non-Hispanic Black

Non-Hispanic White

2000

2004

2008

2012

2016

2020

2024



Geographic variation
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Example of geographic decomposition

" Calfornia (1.7
. Arizona (0.4)

Texas (0.8)
Tennessee (0.6)
Florida (0.8)
Missouri (0.4)

B onio (0.9
. New York (1.1)

Massachusetts (0.3)

[&®
-

N
o

—
o

Age-standardized drug overdose mortality rate (per 100,000)

2000 2004 2008 2012 2016 2020 2024



Age-standardized drug overdose mortality rate (per 100,000)

[&®
(-

N
-

—
()

Burden # population

California

. Tennessee

2000 2004 2008

2012

2016

2020

2024
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Kitagawa Decomposition
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 Crude mortality rate at time t
* Proportion of the population at time t in age group a

 Age-specific mortality rate at time t in age group a



Kitagawa Decomposition
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Kitagawa Decomposition
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Kitagawa Decomposition
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How much Is the change In the rates attributable to
differences in the population composition



Kitagawa Decomposition
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How much Is the change In the rates attributable to
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Kitagawa Decomposition

ml,a T m2,a ﬂl,a T ﬂ2,a
Ry — Ry = Z 5 (7,4 — m1.0) + Z 5 (my = my )

d d

composition rate

* (Generalized to the age-standardized national rate change:
* substance-specific (e.g., fentanyl + cocaine) component
e geography-specific component

* (also race-, sex-, and age-specific but not discussed here)



Kitagawa Decomposition

ml,a T m2,a ﬂl,a T 7[2,61
Ry — Ry = Z 5 (7,4 — m1.0) + Z 5 (my = my )
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composition rate

 Decomposition is exact so uncertainty is only via negative binomial

* Results only show the rate component




Fentanyl + methamphetamine 2x higher
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State-level comparison
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