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BRIEF REPORT

growth in opioid-related deaths is attrib-
uted —increased nearly 11-fold from 
2004 through 2019.3,4 A detailed look at 
these trends over time in Wisconsin is war-
ranted.

Wisconsin has persistent racial health 
disparities, with counties with larger Black 
and American Indian/Alaska Native (AI/
AN) populations performing worse on a 
wide range of health measures than all 
other Wisconsin counties.5 Wisconsin’s 
Premature Death Inequality Ratio is 2.1, 
the 10th worst in the nation.6 (This indi-
cator was created by the American Public 
Health Administration and is defined as 
“ratio of the racial/ethnic group with the 
highest premature death rate before age 

75 to the white population.”) Opioid-related mortality is no 
exception: Black Wisconsinites are nearly twice as likely to die 
by opioid overdose when compared to White Wisconsinites.7 
This diverges from national data, where White Americans 
have a higher mortality rate due to opioid overdose than Black 
Americans.2,8 The narrative of an opioid epidemic affecting 
White Americans and mobilization of treatment efforts con-
trasts with the historic criminalization of Black and Latinx drug 
users and highlights the differentials of privilege and power that 
exist in the US.9 Despite this narrative, recent national trends 
have shown the highest increase in mortality to be among Black 
Americans.10 

In this brief report, we aim to characterize the trends in 
mortality due to opioid overdose in Wisconsin, compare rates 
between groups by age and race, and compare these rates to other 
US states.

ABSTRACT
Background: Opioid-related mortality in Wisconsin by race differs from national trends: Black 
Wisconsinites are nearly twice as likely as Whites to die by opioid overdose. These trends war-
rant further study by other demographic factors on the state level. 

Methods: We characterize trends in mortality due to opioid overdose in Wisconsin using CDC 
WONDER data for 2004-2019 by race, age, and sex. ICD-10 (International Classification of 
Disease, Tenth Revision) codes were selected per national guidelines for identifying opioid-
related overdose deaths. 

Results: Opioid overdose mortality increased 415% during the study period. Black or African 
American and American Indian or Alaska Native populations had consistently higher risk than 
White populations, with an older age distribution.

Conclusion: We identify inequities in opioid overdose mortality that have persisted over time in 
Wisconsin. Different age distributions by race may indicate different pathways to overdose and 
require further investigation to guide upstream mitigation strategies.
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INTRODUCTION
Opioid-related mortality represents a global public health crisis.1 

The domestic response to this crisis has included a wide array of 
public health interventions, particularly those aimed at prevent-
ing overdose deaths. Understanding trends in mortality due to 
opioid overdose is key in guiding these efforts. 

Drug overdose deaths have been rising across the United 
States.2 In Wisconsin, the mortality rate due to opioid overdose 
is greater than that of the nation as a whole, and the mortality 
rate due to synthetic opioids — to which much of the recent 
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race. Among Black Wisconsinites, older age groups had higher 
mortality rates, whereas for White Wisconsinites, younger age 
groups had higher mortality rates (Figure 2). Among Black 
Wisconsinites, the highest mortality rate was among those ages 
45-54, whereas among White Wisconsinites, the highest mor-
tality rate was among those ages 25-34. With the exception of 
the 25-34 age group, the mortality rate for Black Wisconsinites 
exceeded that of White Wisconsinites for all age groups during 
the study period (Figure 2). 

METHODS
This was a descriptive study analyzing 
trends in opioid-related overdose mortal-
ity in Wisconsin compared to other US 
states. Data for this analysis was obtained 
from CDC WONDER for 2004-2019.11 
All ages, sexes, and races were included. 
Mortality related to opioid overdose was 
identified using ICD-10 (International 
Classification of Disease, Tenth Revision) 
codes based on the Substance Abuse and 
Mental Health Services Administration’s 
(SAMHSA) Center for the Application 
of Prevention Technologies “Using 
International Classification of Diseases 
Codes to Assess Opioid-Related Overdose 
Deaths.”12 

Deaths were included in this study 
if they had both an underlying cause of mortality of accidental 
poisoning (X40-44), intentional self-poisoning (X60-64), assault 
(X85), or poisoning of undetermined intent (Y10-14), as well as 
an opioid-related contributing cause of overdose death (T40.0-
40.4, T40.6). The exposures analyzed were age, race, sex, place 
(Wisconsin vs other US states), and year. 

Descriptive statistics were calculated by CDC WONDER 
or in Microsoft Excel. Age-adjusted or age-specific mortality 
rates were calculated for each age, race, and sex subgroup, and 
bivariate analyses also were conducted. Subgroup analyses and 
age-adjustment were done in order to address potential con-
founding.

RESULTS
Wisconsin Data
The age-adjusted mortality rate due to opioid overdose in 
Wisconsin has increased in recent years, from 4.0 per 100,000 in 
2004 to 16.6 per 100,000 in 2019—an increase of 415%. The 
same trend was demonstrated for all age groups and races in the 
state, mirroring an overall increase in opioid overdose mortality 
in the US during 2004-2019.11

Black or African American and AI/AN Wisconsinites have 
had a consistently higher mortality rate due to opioid overdose 
during this timeframe. Both Black and White populations in 
Wisconsin have experienced a sharp increase in mortality rate in 
recent years, with a plateau or slight decrease from 2017 to 2018 
(Figure 1). Data for AI/AN Wisconsinites by year were unreliable 
due to small sample size and are not shown.

The highest mortality rate in Wisconsin due to these causes 
was seen among AI/AN, followed by Black Wisconsinites. 
Mortality rates by sex, race, and age are described in the Table. 
Distribution of mortality rates among age groups differed by 

Table. Opioid Overdose Deaths, Mortality Rate per 100,000 per Year, and 
Relative Risk of Mortality in Wisconsin, 2004-2019 

   # Deaths Mortality Rate Relative Risk 
   per 100,000 (95% CI)
   per year
   (95% CI)

Sex   
 Women 3077 6.9 (6.6-7.1) Ref
 Men 5673 12.7 (12.4-13) 1.8 (1.8-1.9)
Race   
 White 7636 9.7 (9.4-9.9) Ref
 Black/African American 907 16.6 (15.5-17.7) 1.7 (1.6-1.8)
 American Indian/Alaska Native 181 17.7 (15.1-20.3) 1.8 (1.6-2.1)
 Asian/Pacific Islander 26 1.0 (0.7-1.6) 0.1 (0.07-0.16)
Age group   
 15-24 years 876 6.9 (6.5-7.4) 7.2 (5.7-9.3)
 25-34 years 2258 19.7 (18.9-20.5) 20.5 (15.8-27)
  35-44 years 2067 17.6 (16.8-18.4) 18.3 (14.2-24)
  45-54 years 2046 15.6 (14.9-16.2) 16.2 (12.5-21.2)
  55-64 years 1176 10.3 (9.7-10.8) 10.7 (8.3-13.9)
  65-74 years 234 3.3 (2.8-3.7) 3.4 (2.8-4.0)
  75-84 years 41 0.96 (0.7-1.3) Ref

Abbreviation: Ref, reference.
Data are from CDC Wonder.11 Sex and race mortality rates are age-adjusted.
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Figure 1. Opioid-Related Overdose Mortality Rates per 100,000 in Wisconsin by Race, 2004-2019

Yearly data for the American Indian Alaska Native population is not shown (unreliable due to small sample 
size). Data from CDC WONDER.11
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Comparison to Other US states
The relative risk (RR) of mortality for Black Americans compared 
to White Americans by state during the years 2004-2019 is shown 
in Figure 3. Wisconsin and other upper Midwest states (shown 
in orange) differ from the remainder of the country in that the 
relative risk of mortality for the Black population exceeds that of 
the White population. The relative risk of mortality was lowest 
for Black residents compared to White residents in Mississippi 
(RR 0.15). In contrast, the relative risk for Black residents com-
pared to White residents was highest in Minnesota (RR 2.2). In 
Wisconsin, the relative risk of death due to opioid overdose is 1.7 
times higher for Black residents than for White residents. 

DISCUSSION
Relevance
Overall, mortality due to opioid overdose increased in Wisconsin 
from 2004 through 2019, with the sharpest increase in the years 
following 2014. This rise parallels a national trend in opioid-related 
mortality and has been attributed to the increase in prescription 
opioid use and increased availability of synthetic opioids.2

Mortality by opioid overdose affects different age groups, 
racial groups, and sexes at different rates. Our findings are consis-
tent with previous analyses of poisoning mortality rates in the US 
during 1999-2006.13 In particular, the opioid overdose mortality 
rates are consistently higher for Black and AI/AN Wisconsinites 
than White Wisconsinites. 

This analysis also reveals a different distribution of age-specific 
mortality rates between Wisconsinites of different races. During 
the study period, the mortality rate for White Wisconsinites 
was highest among younger age groups, whereas for Black 
Wisconsinites the mortality rate due to opioid overdose peaks in 
the 45-54 age group (Figure 2). This is consistent with recent 
work by Hoopsick et al,8 in which national opioid overdose mor-
tality rates among middle-aged adults were analyzed by type of 
opioid involved and by race. This study demonstrated the highest 
increase in opioid overdose mortality among middle-aged Black 
Americans, with a different distribution of opioid type, indicating 
possible alternative “trajectories” of opioid use among different 
racial groups. 

Overall, these data are indicative of systemic inequities faced 
by minority racial groups in Wisconsin and underscore the need 
to evaluate the experiences of these populations in the state. For 
example, the disproportionate criminalization of drug use for 
communities of color14 may contribute to lower rates of treat-
ment in these populations and higher rates of overdose postin-
carceration.15 These data urge further investigation regarding 
overdose deaths and patterns of opioid use in Wisconsin. The 
authors further echo the call by James and Jordan16 for cultur-
ally appropriate outreach and of Hoopsick et al8 for widespread 
criminal justice reform. 

Limitations
This study is not without limitations. Mortality data are limited 
by errors in death certificates, including inaccurate reporting of 
cause of death and misclassification of sex, race, or ethnicity, the 
latter being particularly salient for AI/AN populations.17 In addi-
tion, this analysis provides an overview of mortality related to 
opioids but does not include information on the type of drug 
related to each death. Furthermore, we conducted our analysis 
by race, an approach that is inherently limited, as the categories 
themselves are socially constructed and serve as imperfect proxies 
for diverse experiences of racism.18 These data are presented with 
the intention of illuminating an inequity, with the acknowledge-
ment that further work is required to evaluate and mitigate root 
causes. 

Figure 2. Mortality Rate per 100,000 by Age Group and Race in Wisconsin, 
2004-2019
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Figure 3. Relative Risk (RR) of Mortality by Opioids or Other Drugs by Race for 
Black/African American Populations vs White Populations, 2004-2019

Orange states had a higher RR for Black residents vs White residents, whereas 
blue states had a lower RR among Black residents vs White residents. States 
with unreliable or suppressed mortality data by race are shown in light gray. 
Data from CDC WONDER.11



 Published online August 27, 2021. 
©2021 The Board of Regents of the University of Wisconsin System and The Medical College of Wisconsin, Inc. All rights reserved.

WMJ • E4

5. 2020 Wisconsin County Health Rankings. Published online 2020:12. Published 
online December 2020. Accessed January 12, 2021. https://www.countyhealthrankings.
org/ sites/default/files/media/document/CHR2020_WI_0.pdf
6. America’s health rankings: annual report 2020. American Public Health Association. 
Accessed January 12, 2021. https://assets.americashealthrankings.org/app/uploads/
annual20-rev-complete.pdf    
7. Wisconsin Department of Health Services, Division of Public Health. Wisconsin death 
report: drug overdose deaths, 2017. May 2019. Accessed February 25, 2020. https://
www.dhs.wisconsin.gov/publications/p01170-19-drugoverdose.pdf
8. Hoopsick RA, Homish GG, Leonard KE. Differences in opioid overdose mortality 
rates among middle-aged adults by race/ethnicity and sex, 1999-2018. Public Health 
Rep. 2021;136(2):192-200. doi:10.1177/0033354920968806
9. Mendoza S, Rivera AS, Hansen HB. Re-racialization of addiction and the 
redistribution of blame in the White opioid epidemic. Med Anthropol Q. 
2019;33(2):242-262. doi:10.1111/maq.12449
10.  Lippold KM, Jones CM, Olsen EO, Giroir BP. Racial/ethnic and age group 
differences in opioid and synthetic opioid–involved overdose deaths among adults 
aged ≥18 Years in metropolitan areas — United States, 2015–2017. MMWR Morb Mortal 
Wkly Rep. 2019;68(43):967-973. doi:10.15585/mmwr.mm6843a3
11. CDC Wonder. Centers for Disease Control and Prevention. Updated December 22, 
2020. Accessed February 8, 2020. http://wonder.cdc.gov/
12. Substance Abuse and Mental Health Services Administration’s (SAMHSA's) Center 
for the Application of Prevention Technologies. Using international classification of 
diseases (ICD) codes to assess opioid-related overdose deaths. June 2018. Accessed 
April 27, 2020. https://mnprc.org/wp-content/uploads/2019/01/using-icd-10-codes-to-
assess-opioid-related-overdose-deaths.pdf
13. Bohnert ASB, Ilgen MA. Understanding links among opioid use, overdose, and 
suicide. N Engl J Med. 2019;380(1):71-79. doi:10.1056/NEJMra1802148
14. Human Rights Watch. Decades of disparity: drug arrests and race in the 
United States. March 2, 2009. Accessed January 12, 2021.  https://www.hrw.org/
report/2009/03/02/decades-disparity/drug-arrests-and-race-united-states 
15. Joudrey PJ, Khan MR, Wang EA, et al. A conceptual model for understanding post-
release opioid-related overdose risk. Addict Sci Clin Pract. 2019;14(1):17. doi:10.1186/
s13722-019-0145-5
16. James K, Jordan A. The opioid crisis in Black communities. J Law Med Ethics. 
2018;46(2):404-421. doi:10.1177/1073110518782949
17. Arias E, Schauman WS, Eschbach K, Sorlie PD, Backlund E. The validity of race and 
Hispanic origin reporting on death certificates in the United States. Vital Health Stat 2. 
2008;(148):1-23.
18. Ford CL, Airhihenbuwa CO. The public health critical race methodology: 
praxis for antiracism research. Soc Sci Med. 2010;71(8):1390-1398. doi:10.1016/j.
socscimed.2010.07.030
19. Tipps RT, Buzzard GT, McDougall JA. The opioid epidemic in Indian Country. J Law 
Med Ethics. 2018;46(2):422-436. doi:10.1177/1073110518782950

In addition, yearly data for age-adjusted mortality rates in 
Wisconsin are only available for the Black and White popula-
tions due to small sample sizes in other races. Significant inequi-
ties also exist in AI/AN populations, both nationally and within 
the state,19 but disparities over the selected time period were not 
observed in our analysis, which may point to limitations of the 
available data. 

Future Directions
Mortality data is key in informing policy and strategies to slow 
the opioid epidemic. In particular, our analysis indicates racial 
disparities in opioid-related deaths in Wisconsin, underscoring 
inequities faced by Black and AI/AN populations in the state. 
Further analysis should be done to identify the precise substances 
involved, the geographic distribution of deaths, and the underly-
ing causes of the disparities and different age distributions within 
racial groups seen here. Close monitoring of mortality data is 
important to inform ongoing efforts to mitigate the opioid crisis. 
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