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In the late 20th century, the U.S. saw declining mortality rates for midlife and older adults, but
from 1999 to 2013, a troubling trend emerged. Middle-aged non-Hispanic whites experienced a notable
increase in all-cause mortality due to suicides, drug addiction, and alcoholism. This phenomenon, known
as "deaths of despair,” disproportionately affected those with lower socioeconomic status and extended
to uneducated whites, as highlighted by Case and Deaton’s (2021) research. Our project explores how
causes of death change over time and across demographic groups among midlife citizens and examines the
extent of ”deaths of despair.” Our findings align with previous research, showing that cancer and heart
disease remained the top two causes of death, but their overall proportion decreased over time due to the
emergence of other diseases. Additionally, our research indicates that suicide, drug, and alcohol-induced

causes of death are closely linked to the low-education group and non-white populations.

Analysis

1. Data

We analyze data from Midlife in the United States (MIDUS), administered by the Institute On Aging
(IOA) at UW Madison, a national longitudinal survey of adults in the United States. The mortality data
cover the deaths that occurred by the end of 2022. The analytic sample consists of MIDUS participants
who died after MIDUS 1 and the cause of death information was available via NDI Plus (2004-2022).
NDI Plus (National Death Index Plus) provides the cause of death information in addition to basic NDI
information. Among the 7,108 MIDUS 1 survey respondents 2,459 were identified as deceased through
a search of the National Death Index (NDI) files by 2022. Out of these, 2,158 had valid respondent’s
characteristics and cause of death information.

In addition, we utilize the leading causes of death data from National Center for Health Statistics
(NCHS) between 1999 and 2017 to enhance the analysis by assessing the representatives of the MIDUS

data through a comparison with another national dataset.

2. Expanding simplified cause of death category

The MIDUS dataset incorporates information on both the underlying and multiple causes of death
classified by the International Classification of Diseases (ICD) from the World Health Organization
(WHO). Additionally, the mortality data in MIDUS includes simplified categories of cause of death,

aligning with the prevalent causes of death in the U.S. These categories currently consist of six pri-

* We thank professor Kim Ruhl and Ashley Swanson for setting profound foundation for the data handling, visualization
and data analysis. All errors are on us. | corresponding author, scho95@wisc.edu ¥ jdo7@wisc.edu ¢ hwoo28Qwisc.edu



mary classifications, such as heart disease, cancer, Chronic Lower Respiratory Disease (CLRD), diabetes,
COVID-19, and other diseases.

To delve deeper into the analysis of the trend of cause of death as well as deaths of despair, we
recognize the need to expand these categories. Specifically, individuals are categorized under ”death of
despair” if their cause of death, as documented in the National Death Index (NDI), includes suicide, drug
addiction, or alcoholism, including alcoholic liver diseases. Consequently, we established twenty-seven
simplified categories of cause of death based on ICD codes, covering suicide, drug-induced, and alcohol-
induced causes of death (Table 1). The selection of these twenty-seven categories is in line with the
leading causes of death reported by the National Center for Health Statistics (NCHS) data for the year
2019. The top underlying causes of death include cancer (26.8%), heart disease (24.1%), CLRD (7.6%),
and stroke (5.6%).

3. Time trend of causes of death: MIDUS and NCHS data

We conducted a time trend analysis of causes of death using two datasets, MIDUS and NCHS. Given
the significantly smaller sample size of the MIDUS data compared to the NCHS data, we systematically
examined both datasets to enrich our understanding of the nationwide trends in leading causes of death.
The analysis focused on the underlying cause of death.

Figure 1 illustrate the temporal trends in the top 10 causes of death in the MIDUS and NCHS datasets.
Cancer and heart disease consistently emerged as primary causes of death from the late 1990s to the 2020s
in both datasets. However, their proportions gradually declined, offset by the increasing prominence of
diseases like Alzheimer’s, suicide, and COVID-19. In the MIDUS data, the percentages attributed to
cancer and heart disease consistently decreased from 33.0% before 2010 to 23.2% after 2010 (Figure 2).
Meanwhile, Alzheimer’s and Parkinson’s disease notably increased from 1.0% and 0.4% before 2010 to
4.7% and 1.7% after 2010 (Figure 2). A similar trend is observed in the NCHS data, with significant
decrease in the proportion of cancer and heart disease (Figure 3) and notable increases in Alzheimer’s
and suicide from 1.9% and 1.2% in 1999 to 4.3% and 1.7% in 2017, respectively (Figure 3).

Upon comparing both datasets, we have identified differences attributable to the unique characteristics
of each dataset. Firstly, the NCHS dataset spans the years 1999 to 2017, excluding data for COVID-19,
which emerged as a primary cause of death in 2020 according to the MIDUS dataset. Additionally, the
MIDUS data primarily represent the middle and older population, influencing the distribution of causes
of death. In contrast, the NCHS dataset encompasses all age groups, including the younger generation.
Taking cancer, heart disease, and alcohol-related causes into consideration, these tend to be relatively
rare in the younger population. Consequently, the proportions of these causes are higher in the MIDUS
dataset compared to the NCHS dataset due to the distinctive age composition of the MIDUS data.

4. Descriptive analysis of Death of Despair

Our previous analysis focused solely on the underlying causes of death. However, due to limited
sample sizes, further analysis was challenging. To address this, we extended our investigation to include

multiple causes of death, as provided in MIDUS. As a result, individuals were categorized into the ”death



of despair” group if their cause of death in NDI Plus, in either the multiple causes of death or underlying
cause of death measures, included suicide, drug addiction, or alcoholism, including alcoholic liver diseases.

Table 2 displays descriptive statistics for all sample in MIDUS and decedents who died from despair-
related causes (suicide, drug addiction, alcoholism). Notably, the number of such decedents gradually
increased from 1995 to 2022. We also conducted an analysis by the socioeconomic status, and distinctions
were observed in the age, sex, education, income, race, and marital status of the decedents. Those
with despair-related causes of death were more prevalent in the low-education, non-married, and male
compared to the whole sample (Table 2).

We expanded our analysis to include a geographical perspective at the state level. Due to privacy
regulations and the absence of geographic information in MIDUS, we turned to the NCHS, which provides
both suicide cause of death and geographical data. Figure 4 visually represents the proportion of decedents
whose cause of death is suicide across entire state-level populations. Alaska stands out with the highest
suicide rate, and there is also a notably higher proportion of suicides in the Midwest. Specifically, Utah,
Wyoming, and Colorado exhibit elevated suicide mortality rates. In contrast, New York, New Jersey, and

the District of Columbia show lower rates of suicide.

5. Regression analysis of Death of Despair

To find an association between socioeconomic status and the risk of death of despair, we conducted a
regression analysis. Table 3 provides a comprehensive overview of the results from Ordinary Least Square
(OLS), Logit, and Probit models. They outline the predicted relative risks of death of despair based on
race, education, marital status, age, sex, and income. The dependent variable is assigned a value of
1 if the decedent’s cause of death is related to the death of despair. The findings in Table 3 indicate
statistically significant associations. Specifically, individuals with lower education levels and lower income
exhibit a significantly greater risk of death of despair. In contrast, race and marital status did not reach
statistical significance in predicting death of despair. These results align with previous research trends,
reinforcing the notion that the middle-aged, non-college-educated demographic group is experiencing a

concerning rise in mortality rates associated with the death of despair.

Conclusions and directions for future research

”Deaths of despair” describe a notable rise in mortality rates attributed to suicides, drug addiction,
and alcoholism. This project is driven by a better understanding of the ’death of despair’ phenomenon.
Our findings align with prior research, revealing a complex interplay of social and economic factors
contributing to a pervasive sense of hopelessness and despair in specific populations. However, it’s
essential to acknowledge the limitations of our study, such as the constraint of sample size and the use
of simple logistic regression. Future research should consider expanding the sample size and employing
advanced statistical techniques to yield more generalizable results and employ more rigorous methods.
This will enhance the reliability and robustness of our insights into the intricate dynamics surrounding

the ”deaths of despair” phenomenon.



(z'1)92 zee 129-09D 9SBISI(] S, UOSUDI]
(1'1)¢e 8¢€0 IPV-0FY  (Sutuosiog poojq) erweondog
(¢1)8¢ 68G6-08¢ BeNeN 9SROSI(] AQUpTY]
‘6IN-LIN'LON-00N ' '
(9178 L8F-08% ST[-60[ BIUOWNAUJ PUR RZUSNPU]
6'626d '] 6¢6H
ﬁ 98 A-GSA
G 606H-€ 6364 “ “
(ze)oL - N 6SX-97X '6£X-00X SOLIN[U] [RUOIJUSIUTU )
1°626d°0°6¢64 . n
n n 66 M-00M 66 A-TOA
8T6H-088H ‘SFSH-008H
(2°€)69 053 YIH-0TH soroqeI(]
(gL 0'1€¢ 0eD 9SBISI(T S, IOWIZ[Y
(0°¢) ﬁ (ous)
9°¢)0z1 SEV-9CT FEF-08T 691-091 5SEOSI(] TE[HOSEAOIAOION
(@an)
(9°2)e91 96¥ 767-06¥ Ly r-0%r oseas(] Ar03errdsoy]
H@.\SO‘H UMQO.HQO
657-92F ISTF91
(1'%2)02S ‘6°GCV-9°GCY V' CCv-0'Sey  ‘6°CVI-L RIS CRI-0 eI 9SeIsI(] }Ied ]
PCr-01¥ 707 C0F ' R6€-06€  ‘TFI-0CI €TI' TTI'60I-001
(8°92)8.6 80z-0%T 160-00D I9Due))
: (oreyg)yuno)) 0T-apI 6-ADI [yes(] Jo esne)) Surpes]

[yea(] jo sesne)) poaziiodaje)) payrduig Surpuedxyy

T olqeL



I9PIOSI(] Ioppe[q[[er) Iof3l0o

(z0)g GLGTLE ZSM-083 R
(2'0)s 69610961 “ E@w”%w-oo» (oppIwoy) J[nessy
66X-G8X'20N-T0N
(#0)8 |54 TLI wsfmauy 21310y
098H°'€°06L . . ﬁﬁhm@x
(¥°0)6 ‘€ TLG-0'TLG € GES G GTT mwx mu.m.ﬁm ﬁw.wwmﬁmumwm sosne) paonpuy [0TYod]y
‘G'LG€'0°G0E €0E 168, Oet m bet w el m Gib
1'29D'C1€D°01A 7' ved
(90)er 6G6H-0G6H 0'L8A ‘78X-09X €0N opLIng
(6 1)0¥ v/u 1°200 6T-AIAOD
(L0)sT 6 TLG-T TLSG VLM-EL OSBASI(J IOATT JTUOIY))
(6°0)61 €OV 10V 9TI'CTI'CTII'0TI uorsua}dAT
6V A LVA'GTA
FTA-0TA'G8X TIX-09X
TIYX-0VX'6'614-L6Td
‘C6TA-06TA'6°8TA-L ST
Q08600860096 ‘G 8TA-0'STA6 ATA-L LT
(10)oT | hm.om@m-omom@mﬁammm “ @.Smﬁ.m.:md.tm sostesy poonpuy Fniq
LE6H GE6H RG8H-0G8H  ‘6°9TA-L'9TA G 9TA-09Td
‘6'G0€-¢'G0E'T0E'T6C  6'GTAL'GTA G GTA-0'CTA
CYTALVIACTIAO0TTA
‘6 ETALETACETA0€ETT
‘6°C1A-Le1A'CeTA-0CTd
GITALTITACTTIA0TTA
(%N : (orerg)junop 01-aD1 6-QD1  [ed(T Jo osney) Surpeor]

(*1100) yyea(J Jo sesne)) paziiosaje)) payrdurrg Surpuedxsy :T 9[qR],



(gvr)ete aseasI(] 1Y)

wntrodion g

(0)o 929-0€9 660-000 P IR “Aorenorg

(0)o 8T0-0T0 6IV-9TV SISO[MOIDqNT,

(0)o 81.6H-0L6H 0'68A°GEA UOTYUOATIIU] [eS0]

(00)1 6SL-07.L 660-000 SUOTYRULIOJ[RIA] [RITUSTUO)

(20)g 676H-0S6H 6L8H-0L8H 88ATRA-0VA  Ie) [@dIPAIN Jo suoryestriduioy)
oseasI(] (ATH)

ANOVm wﬂmuumwo wNmTONm mﬂ.i\/ %UQQMOMQﬁOQSEEH GQESE

(%)N : (oreyg)junop 0T-aDI 6-aD1 qyea(] Jo osnep) Surpeor]

(*1100) yyea(J Jo sesne)) paziiosaje)) payrdurrg Surpuedxsy :T 9[qR],



1995-1999

2000-2004

2005-2009

2010-2014

2015-2019

2020-2022

Figure 1:

Change in Leading Causes of Death over Time
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Figure 2: Changes in Leading Causes of Death: MIDUS
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Figure 3: Changes in Leading Causes of Death: NCHS

33.0% == 1995-2009 4.7% == 1995-2009
= 2010-2022 = 2010-2022

30% A
4%
26.8%

25% A

3%
20% A

£ 15% A
2%

Proportion of Decedents

10% A

1%
5% A

0% - 0% -
Alzheimer's Disease Parkinson's Disease

Cancer Heart Disease



Table 2: Descriptive Statistics

Total Death of Despair
(n = 1,859) (n = 264)

White! 90.7% 75.8%
College degree or above! 29.9% 18.9%
Married! 65.2% 54.5%
Age? 58.2 51.6

Male? 52.1% 59.8%
Income($)? 58,489 64,797

! Each value indicates the portion of the total decedents that
correspond to the indicator.
2 The values indicate the mean of total decedents.
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Figure 4: Proportion! of Death of Despair by States?

L Proportion of suicide decedents to all-cause decedents.
2 All numbers are from NCHS data.
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Table 3: Estimated Coefficients for OLS, Logit and Probit Models!-?:3

OLS Logit Probit
White 0.030 0.297 0.177
(0.026) (0.259) (0.139)

Education  -0.059*** -0.656*** -0.347***

(0.017) (0.184) (0.095)
Married -0.041* -0.407** -0.222**
(0.016) (0.162) (0.087)
Age -0.005*** -0.046*** -0.026***
(0.001) (0.007) (0.004)
Male 0.019 0.178 0.099
(0.015) (0.153) (0.081)
Income 0.025* 0.269** 0.150**
(0.014) (0.128) (0.070)
constant 0.407*** 0.460 0.175
(0.047) (0.420) (0.232)

1 ' We used the following measures to analyze death of de-
spair. Education: no college degree(e.g., high school
graduation, some college education without degree)
vs. Bachelor’s degree or more. Education level was
assessed by the highest level of education completed
at MIDUS 1. Several other variables that are found
to be associated with the prevalence of specific causes
of death in existing literature were included as covari-
ates, including age (in years), gender, race (white vs.
others), household income (in terms of $100,000), and
marital status (currently married vs. unmarried [di-
vorced, widowed, never married]).

2ok ok ok gndicate the significance level of 1%, 5%,

and 10%, respectively.

3 Inside the parentheses are standard errors.
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