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BRIEF REPORT

METHODS
Study Design
Data were obtained from the Milwaukee 
County Medical Examiner’s Office 
(MCMEO) on all deaths determined to 
be suicides by the MCMEO from 2002 
through 2020. Variables included name, 
date of birth, date of death, race, sex, cause 
of death, and location of injury. Text vari-
ables (eg, mechanism of injury, sex) were 
recoded into numerical, categorical vari-
ables to allow for statistical analysis (eg, 
sex was coded as 0 = male, 1 = female). Race 
categories included Hispanic ethnicity and 

were recoded according to the categories used by the MCMEO 
(White, Black, Asian/Pacific Islander, American Indian/Alaska 
Native, Hispanic, Eastern Indian, and multiracial). A variable for 
racial/ethnic minority status also was created (0 = nonminority/
White, 1 = minority). Cause of death was recoded into 9 categories 
based on the most prevalent causes (firearm; asphyxia, suffocation, 
hanging; poisoning; fall from heights; motor vehicle crash; drown-
ing; burns; cut with sharp object; and “other,” which included all 
causes not represented in other categories). Finally, population-
level data from the Wisconsin Interactive Statistics on Health 
(WISH) query system’s Population Module were used to calculate 
county-level annual suicide rates per 100 000 as there were sig-
nificant increases in the Milwaukee County population from 2002 
through 2020 (r2 = .91, P < .001).3 

Frequency tabulations were conducted to summarize demo-
graphic information and rates of suicide by year. Logistic regres-
sion was utilized to calculate odds ratios based on sex and race 
to examine associations with relevant factors, such as cause of 
death. Probability values of P < .05 were considered statistically 
significant. Finally, joinpoint regression models were estimated to 
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BACKGROUND
Surveillance of county-level suicide rates is key to understanding 
the evolving nature of this public health problem within local 
communities. A recent statewide report cites a 40% increase in 
all Wisconsin suicides from 2000 to 2017, with significant vari-
ability across rural and urban counties.1 We sought to build upon 
these state-level findings by describing adult suicide rates over 
time in Milwaukee County, the largest and most diverse urban 
county in the state.2
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Table 1. Demographic Characteristics and Descriptive Statistics, N = 1,981

  n % Total
Race
 White 1541 77.8
 Black 265 13.4
 Asian/Pacific Islander 37 1.9
 American Indian/Alaska Native 12 0.6
 Hispanic 105 5.3
 Eastern Indian 11 0.6
 Multiracial 9  0.5
 Not recorded 1 0.05

Immediate cause of death
  Firearm 811 40.9
  Asphyxia/hanging/suffocation 632 31.9
  Poisoning 305 15.4
  Fall from heights 102 5.1
  Motor vehicle crash 31 1.6
  Drowning 30 1.5
  Burns 11 0.6
 Cut from sharp object 55 2.8
 Other 0 0
  Not recorded 4 0.2

Year of death
 2002 82 4.1
 2003  107 5.4
 2004 104 5.2
 2005 89 4.5
 2006 92 4.6
 2007 91 4.6
 2008 117 5.9
 2009 94 4.7
 2010 111 5.6
 2011 91 4.6
 2012 100 5.0
 2013 110 5.6
 2014 92 4.6
 2015 96 4.8
 2016 124 5.7
 2017 149 7.5
 2018 112 5.7
 2019 108 5.5
 2020  124 6.3

Figure. Number of Suicides per Year and Results of Joinpoint Regression 
Analyses
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Annual percent change = 1.17 is significantly different from zero at the 
alpha = 0.05 level.

identify changes in the number of suicides in Milwaukee County 
from 2002 through 2020 using the Joinpoint Regression Software, 
Version 4.9.0.0 (Surveillance Research Program, National Cancer 
Institute). This analytic method uses counts or rates of occurrence 
for a given phenomenon of interest to isolate subsets of the data 
with distinct linear trends. (For a detailed description of this ana-
lytic approach, see Kim et al and the methodological guidelines 
cited here).4,5

RESULTS
A total of 1981 deaths from 2002 through 2020 were deter-
mined to be suicides by the MCMEO. The average age at 
the time of death was 45 years (SD = 16.8). As displayed in 
the Figure, the greatest number of suicides occurred in 2017 
(n = 149, rate = 20.54) and the fewest occurred in 2002 (n = 82, 
rate = 11.73). Descriptive statistics are displayed in Tables 1 and 
2. Suicide decedents were most commonly White, non-Hispanic 
(77.8%; n = 1541), and 76.7% (n = 1520) of decedents were 
male. However, results indicate an increase in the proportion of 
suicides among Hispanic decedents (almost half of whom were 
women) over time (from 4.9% of all suicides in 2002 to 8.9% 
of all suicides in 2020), and an increase in the proportion of 
suicides among Black decedents was noted in later years (from 
6.3% in 2015 to 15.3% in 2020). This trend in suicides by race 
mirrors overall population trends for the county between 2002 
and 2020. The proportion of White residents decreased from 
70% in 2002 to 65% in 2020, while the proportion of Black 

residents rose from 26% in 2002 to 29% in 2020. Proportions of 
Asian and American Indian residents remained stable over time. 
Similarly, the proportion of non-Hispanic residents decreased 
from 90% in 2002 to 84% in 2020, while the proportion of 
Hispanic residents increased from 10% to 16% over the same 
time period.6

The three most common suicide methods were self-inflicted 
gunshot wound (40.9%; n = 811); asphyxiation, suffocation, 
or hanging (31.9%; n = 632); and poisoning (15.4%, n = 305). 
Logistic regression (Table 3) revealed that Black decedents were 
significantly less likely than White decedents to have died from 
self-inflicted gunshot wounds versus other methods. White, 
Latinx, and female decedents were significantly more likely use a 
firearm as a method of suicide.
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DISCUSSION
The purpose of this study was to evaluates 
trends in suicide rates over time from 2002 
to 2020 in Milwaukee County, Wisconsin. 
We found that the annual rate of adult 
suicides increased significantly during this 
timeframe. This increase was dispropor-
tionately greater among Black and Latinx 
decedents than White decedents. This 
raises concern over the factors driving 
this finding, which is an important area 
for future research. Although suicidology 
research has identified the importance of 
culturally relevant suicide prevention ini-
tiatives for specific subpopulations (eg, vet-
erans; lesbian, gay, bisexual, transgender, 
queer or questioning, and more individu-
als; farmers; and racial/ethnic minorities), 
development of such approaches has been 
limited.8 

Our results call attention to the need 
for suicide prevention initiatives tai-
lored for people living in more densely 
populated communities. Population-level 
data (WISH Data Query System) indi-
cate that in Wisconsin, Black American 
and Latinx individuals are more likely to 
reside in urban rather than rural counties. 
Therefore, prioritizing the development 
of culturally responsive suicide prevention 
approaches for Black American and Latinx 
individuals is an important step toward 
eliminating health disparities in urban 
settings. This is a health equity issue that 
demands our attention.

Milwaukee County and the city of 
Milwaukee contained within are highly segregated across race 
and ethnicity.9 Systemic and structural racism – drivers of seg-
regation – heighten the risk for suicide among people of color.10 
Our identification of growing rates of suicides among Black and 
Latinx individuals in Milwaukee County underscores the multi-
faceted health effects of racism on historically marginalized com-
munities.

Limitations
While the data source is a strength of this study, it also came with 
limitations. There were several demographic variables that we 
would have liked to include to better characterize the sample (eg, 
socioeconomic status). However, these were unavailable because 
they are not a standard part of the medical examiner’s death inves-
tigation reports. Future research should seek to include this infor-

Table 2. Wisconsin Suicide Rates by Year

 White  Black Hispanic

 Milwaukee Other Milwaukee Other Milwaukee Other
 County Counties County Counties County Counties

2002 11.6 12.1 5.7 6.5 4.3 3.8 
2003  12.4 11.9 8.4 * 5.3 3.5
2004 13.3 12.1 8.0 6.9 5.1 5.9
2005 11.7 11.8 5.2 4.7 5.8 4.9
2006 11.8 12.2 7.9 7.2 3.7 4.6 
2007 12.2 13.6 6.1 5.2 4.4 4.9
2008 15.8 13.4 5.4 4.1 6.0 5.1
2009 12.2 13.5 8.4 9.6 3.3 5.9
2010 15.1 14.3 5.2 11.0 4.0 3.8
2011 14.0 13.8 1.9 9.1 3.9 6.4
2012 13.5 13.7 5.2 * 4.6 3.1
2013 14.5 16.1 4.1 6.5 5.2 2.6
2014 12.4 14.5 4.5 4.2 6.6 8.9
2015 13.2 16.9 3.3 * 4.3 5.8
2016 14.2 15.8 6.7 6.1 5.7 7.3
2017 21.0 16.2 7.4 6.6 10.4 5.9
2018 15.6 16.1 6..3 9.0 3.4 7.4
2019 13.6 15.3 6.3 6.9 8.8 7.5
2020 16.6 15.4 8.1 9.1 9.2 8.0

Suicide rates by year are displayed for White residents, Black residents, and Hispanic residents only, as num-
bers by year were < 5 for other race groups and are suppressed to protect confidentiality. 
Values of * indicate that rates are not available due to numbers < 5.

Table 3. Association Between Demographic Characteristics and Use of Firearm as Suicide Method

  Odds Ratio SE P value 95% CI
Race (White is referent)
 Black 0.67 0.09 0.002a 0.51-0.86

 Asian/Pacific Islander 1.27 0.44 0.50 0.64-2.51
 American Indian/Alaska Native 3.44 2.67 0.10 0.75-15.75
 Hispanic 2.45 0.59 < 0.001a 1.53-3.94
 Eastern Indian 3.10 2.42 0.10 0.67-14.37
 Multiracial 0.34 0.24 0.10 0.09-1.38

Sex (Male is referent)
 Female 3.71 0.47 < 0.000* 2.89-4.77
aP  <  0.05.

In order to identify trends over time, we utilized joinpoint 
regression. Models were estimated using 0, 1, 2, or 3 joinpoints. 
The final model selected had 0 joinpoints, suggesting that the 
best fitting model did not contain any breaks in the trend of 
suicides between 2002 and 2020 (Figure). Using a Monte Carlo 
Permutation method, the annual percentage change/average 
annual percentage change was significantly different than zero, 
with a 1.17% increase in suicide rates throughout the timeframe. 
Based on the methodology for characterizing trends set forth by 
the Cancer Trends Progress Report, an annual percentage change 
greater than 0.5 is considered rising as opposed to stable.7 Thus, 
the trend in Milwaukee County suicides has increased steadily and 
significantly since 2002, without any shifts in direction or mag-
nitude.
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mation where possible to provide more information about the 
generalizability of the findings. Additionally, there is not a stan-
dardized process used to determine manner of death as a suicide. 
For example, it is possible that some drug overdoses that were made 
with suicidal intent were not labeled suicides due to insufficient 
evidence available to the medical examiner. This is a known issue 
in forensic science in light of research showing, for example, that 
cognitive bias may influence individual decisions around manner 
of death.11 Although beyond the scope of the present study, future 
research on factors influencing manner of death classification is 
needed to elucidate these effects and identify solutions. 

Implications
Our finding that suicide rates have risen significantly in 
Milwaukee County over the last 19 years, especially among Black 
and Latinx residents, has important implications for policy, clini-
cal practice, and research endeavors. Data-informed policy is key 
to the equitable allocation of resources across the state. Evidence 
of the expanding scope and disparities of this public health issue 
reflect the urgent need to develop culturally relevant suicide pre-
vention initiatives in urban settings, particularly for marginal-
ized communities. Additionally, clinicians should be aware that 
suicide rates are trending upward in Milwaukee County and that 
this increasing risk disproportionately affects their Black and 
Latinx patients.

Future research and suicide prevention programming should 
leverage community-based partnerships to examine unique fac-
tors that contribute to suicide risk among racial/ethnic minori-
ties. Cultural context is an important consideration in suicide 
prevention efforts; however, many suicide prevention strategies are 
framed by White, non-Hispanic paradigms. A qualitative research 
approach could elucidate how experiences of racism and discrimi-
nation in the community contribute to suicide risk. Future studies 
should evaluate suicide rates relative to proportion of each race in 
the population. In addition, it is imperative to continue quantita-
tive surveillance of suicide trends in both urban and rural counties 
to improve community health across Wisconsin. 
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