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Policy Points:

� The erosion of electoral democracy in the United States in recent decades
may have contributed to the high and rising working-age mortality
rates, which predate the COVID-19 pandemic.

� Eroding electoral democracy in a US state was associated with higher
working-agemortality from homicide, suicide, and especially from drug
poisoning and infectious disease.

� State and federal efforts to strengthen electoral democracy, such as ban-
ning partisan gerrymandering, improving voter enfranchisement, and
reforming campaign finance laws, could potentially avert thousands of
deaths each year among working-age adults.

Context:Working-age mortality rates are high and rising in the United States,
an alarming fact that predates the COVID-19 pandemic. Although several rea-
sons for the high and rising rates have been hypothesized, the potential role
of democratic erosion has been overlooked. This study examined the associa-
tion between electoral democracy and working-age mortality and assessed how
economic, behavioral, and social factors may have contributed to it.

Methods: We used the State Democracy Index (SDI), an annual summary of
each state’s electoral democracy from 2000 to 2018. We merged the SDI with
annual age-adjusted mortality rates for adults 25–64 years in each state. Models
estimated the association between the SDI and working-age mortality (from all
causes and six specific causes) within states, adjusting for political party control,
safety net generosity, union coverage, immigrant population, and stable char-
acteristics of states. We assessed whether economic (income, unemployment),
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behavioral (alcohol consumption, sleep), and social (marriage, violent crime,
incarceration) factors accounted for the association.

Findings: Increasing electoral democracy in a state from a moderate level (de-
fined as the third quintile of the SDI distribution) to a high level (defined as the
fifth quintile) was associated with an estimated 3.2% and 2.7% lower mortality
rate among working-age men and women, respectively, over the next year. In-
creasing electoral democracy in all states from the third to the fifth quintile of
the SDI distribution may have resulted in 20,408 fewer working-age deaths in
2019. The democracy–mortality association mainly reflected social factors and,
to a lesser extent, health behaviors. Increasing electoral democracy in a state
was mostly strongly associated with lower mortality from drug poisoning and
infectious diseases, followed by reductions in homicide and suicide.

Conclusions: Erosion of electoral democracy is a threat to population health.
This study adds to growing evidence that electoral democracy and population
health are inextricably linked.

Keywords: democracy, elections, voting, US states, working-age mortality.

Mortality rates among working-age adults are high
and rising in the United States, an alarming fact that predates
the COVID-19 pandemic.1 The trend has occurred across nu-

merous causes of death (although suicides and drug poisoning have gar-
nered the most attention), defying a simple explanation.1,2 In addition,
working-age mortality rates have become increasingly unequal across
geographic areas of the country. For instance, in 2017, the age-adjusted
mortality rate among working-age adults in West Virginia (568 deaths
per 100,000 persons aged 25–64) was 2.2 times greater than the rate in
Minnesota (259 deaths per 100,000 persons aged 25–64).2

The reasons for the high and rising mortality of working-age adults
have not been fully identified. However, a 2021 National Academies of
Sciences, Engineering, and Medicine (NASEM) report provided a help-
ful framework of potential explanations.1 It proposed explanations at
the macro level (e.g., federal and state policies), meso level (e.g., work
and family environments), and micro level (e.g., health behaviors). The
NASEM report emphasized the macro level because it influences meso-
and micro-level factors. As an example, state policies on paid sick leave
and abortion (macro level) can affect work and family environments
(meso level), and state policies on tobacco control and marijuana le-
galization can affect health behaviors (micro level). Several studies find
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compelling evidence that state policies have played a role in the high
and rising working-age mortality rates.3–5 Policies on gun safety, labor,
tobacco tax, environment, economic taxes, criminal justice, and mari-
juana appear to be important, with more liberal versions of each policy
domain (except marijuana) associated with lower mortality.5 Studies also
conclude that changes in education levels and income of states’ popula-
tions do not explain diverging trends in working-age mortality across
states.3 Although the policy contexts of US states in recent decades ap-
pear to have played a role in the rise of working-age mortality, they are
not the only explanation.

One macro-level factor that has been largely overlooked as a potential
explanation is democracy. Despite alarm bells from scientists6–10 and
journalists11,12 about democratic backsliding in the United States and
its pernicious consequences, the role of democracy has been largely ab-
sent from studies of the high and rising working-age mortality. Demo-
cratic backsliding refers to “the processes through which elected rulers
weaken checks on executive power, curtail political and civil liberties,
and undermine the integrity of the electoral system.”13 Several events in
recent decades have greased the wheels of the backsliding, such as the
2013 Supreme Court decision in Shelby County v. Holder to eliminate a
key provision of the Voting Rights Act and the Court’s 2010 decision in
Citizens United v. Federal Election Commission to remove spending limits
on elections from corporations and special interest groups. Importantly,
the degree of democratic backsliding has differed dramatically across US
states. In fact, a study of the 2000–2018 period documented backsliding
in some states juxtaposed against democratic expansion in others.7

If democracymatters for population health, then democratic backslid-
ing in many US states may have contributed to the high mortality rates
of working-age adults. Conceptually, democracy profoundly matters for
population health.14 AsWise and Sainsbury asserted, democracy matters
because 1) “active participation in societies’ decision-making structures
and processes confers recognition and respect that are essential to the
health of individuals and populations,” 2) “participation is necessary to
ensure that decisions are based on consideration of a full range of per-
spectives on problems and solutions,” and 3) “participation occurs at the
levels of power where decisions over the allocation of material resources
are made, thereby ensuring that the distribution of material resources
is more likely to be fair and just.”14 A core theme in all three asser-
tions is the societal distribution of power. Democratic functioning is
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inextricably tied to the distribution of power resources across key insti-
tutions, notably business, labor unions, political parties, and electoral
processes.15–17 In general, places with strong labor power, left-leaning
political parties, and robust electoral processes have more egalitarian
distribution of resources, more generous social policies, and better pop-
ulation health.15–19 The next sections highlight evidence on the overall
democracy–health association and electoral democracy in particular.

Democracy and Population Health in
International Studies

Studies of the democracy–health association have largely relied on in-
ternational comparisons.18 Most find that stronger democracies have
longer life expectancy and better health than weaker democracies or
autocracies.14,18,20 In fact, a systematic review found that over 80% of
studies examining democracy and health across countries documented a
strong positive association, even when accounting for country-level char-
acteristics such as education levels, income, and income inequality.18

Although there is some disagreement about whether the association be-
tween democracy and health is a causal one, an analysis of changes in
democratic functioning over 46 years and across 170 countries provided
compelling evidence of a causal effect on mortality.21 A country’s level of
democratic functioning may even have affected excess deaths during the
COVID-19 pandemic. A study of 78 countries found that those with
stronger democratic governance had significantly fewer excess deaths
during the first 18 months of the pandemic, net of confounding factors
such as COVID-19 case rates and vaccination rates.22

To better understand why democracy matters for population health,
it is instructive to consider various components of democracy. Blunt
measures of democracy, such as democratic versus autocratic, obscure
specific components that may be most salient for population health.18,20

Patterson speculated that electoral democracy (referring to free and fair
elections) may be key to understanding the democracy–health associ-
ation and asserted that this component is key for health for two main
reasons.20 One is accountability to constituents. To appease constituents
and ensure reelection, leaders may advocate policies that improve their
constituents’ well-being and health. The second reason is redistribution.
Democratic elections allow constituents to vote for egalitarian policies
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or for leaders who support those policies, which directly or indirectly
impact the social determinants of health such as income inequality,
poverty, and discrimination.

A few studies have examined how components of democracy, includ-
ing electoral democracy, impact health. A study of how democratic
governance predicted excess deaths in 78 countries during the first 18
months of the COVID-19 pandemic examined several components in
the Varieties of Democracy (V-Dem) Liberal Democracy Index.22,23 Most
important was the deliberative principle. Countries scoring high on it
make decisions based on respectful dialogue, the common good, con-
sultation with a range of stakeholders, and an engaged and informed
society. These countries fared best in excess deaths. Another study of
170 countries over a 46-year period examined how components of the V-
Dem’sMultiplicative Polyarchy Index predictedmortality and found the
“free and fair elections” component to be most important.21 Its authors
concluded that such elections benefit population health by holding law-
makers accountable to a wide swath of the population rather than special
interest groups. An analysis of 168 countries during the 1960–2010 pe-
riod found that life expectancy rose by two years and infant mortality
fell by 12.7% the first year after a country transitioned to an electoral
democracy.24

Democracy and Population Health in US States

Despite the large number of studies examining democracy and health
across countries, little attention has been given to democracy and health
across US states. Noting this glaring omission, a recent study examined
how US states’ democratic institutions predicted mortality.25 It used
two annual measures of democratic institutions during the 1975–2016
period. One measure, political accountability, included factors such as
states’ campaign finance regulations, ballot initiatives, and term limits.
The other measure, checks and balances, included factors such as states’
veto override rules and gubernatorial power. The study reported that
higher levels of political accountability predicted lower infant mortality,
whereas stronger checks and balances predicted longer life expectancy,
net of states’ policy liberalism and political party control, leading the au-
thors to conclude that democratic institutions are critical for population
health.
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Figure 1. The SDI Over Time for Five Archetype Trends

The State Democracy Index (SDI) comes from Grumbach.6,7 The five
archetype trends among the 50 states include gradually increasing SDI
(e.g., Arizona), gradually decreasing SDI (e.g., Oklahoma), abruptly de-
creasing SDI (e.g., North Carolina), fluctuating SDI (e.g., Michigan),
and little change in SDI (e.g., Iowa).

Building on that study25 and the importance of electoral democracy
highlighted above, the current study examines how US states’ electoral
democracy is associated with working-age mortality. Electoral democ-
racy is the component of democracy that varies most across states in
recent decades.7 We use the newly-developed State Democracy Index
(SDI), an annual summary measure of 51 indicators of electoral democ-
racy for each state from 2000 to 2018.6,7 Examples of the indicators
include absentee voting, early voting, felony disenfranchisement, parti-
san symmetry of gerrymandering, and differences between constituents’
opinions and their states’ policies on economic and social issues. Trends
in the SDI differ across states, exhibiting five archetypes. Specifically,
the trends can be characterized as 1) gradually increasing, 2) gradually
decreasing, 3) abruptly decreasing, 4) fluctuating, or 5) exhibiting lit-
tle change. Figure 1 illustrates these five archetypes by showing trends
in one state within each archetype; these states are Arizona, Oklahoma,
North Carolina, Michigan, and Iowa, respectively. The figure also shows
how the range in SDI scores across these five states widened over time.
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The widening is also apparent across all 50 states: the SDI scores across
all states ranged from −2.1 to 1.5 (a gap of 3.6) in 2000 and from −3.1
to 1.9 (a gap of 5.0) in 2018.

States’ electoral democracy may impact working-age mortality di-
rectly and indirectly. This study considers three factors that may be
affected by electoral democracy and that may, in turn, affect mortal-
ity. The first is economic circumstances. Democracy in general, and
electoral democracy in particular, can shape the levels and distribution
of economic well-being (via taxation, social spending, etc.) and the
responsiveness of policymakers to the economic well-being of various
constituents such as workers and corporations.20,21 A few studies have
tested whether economic well-being helps explain the democracy–
health association. An analysis of 171 countries examined income,
income inequality, health expenditures, and education levels, finding
that only income helped explain part of the association.26 Similarly,
another international study found a role for economic prosperity, but
not income inequality.24 A study of US states’ democratic institutions
and mortality examined income inequality and health insurance and
found that neither explained the association.25 Consequently, we include
income and unemployment rates.

We also examine two behavioral factors. Conceptually, states with
strong democracy in general and strong electoral democracy in par-
ticular make policy decisions that represent the preferences of their
populations, with the greater good in mind.20,21 These decisions can
directly and indirectly impact health behaviors. For instance, states
might raise excise taxes on alcohol, with population health in mind,
or keep excise taxes low to appease businesses. States might mandate
paid leave and enact a high minimum wage (with workers in mind)
or offer neither and prohibit their municipalities from doing so (with
businesses in mind).27 Such policies can affect individuals’ stress and
stress-related behaviors. For instance, states’ paid leave policies reduce
financial and emotional stress and working-age women’s risk of death
from alcohol-related causes.28,29 It is also conceivable that perceiving
democratic disfunction may be sufficient to affect health behaviors. A
2021 survey found that two-thirds of US adults believed democracy is
“under threat.”30 A 2022 survey found that 70% percent of US adults
did not think that the government cared about them, 64% felt their
rights were under attack, 45% did not feel protected by US laws, and
importantly, 75% of adults said that such stressors affected their anxiety,
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depression, substance use, and/or sleep problems31—all of which ele-
vate mortality risk. The current study examines two behaviors—alcohol
consumption and sleep—that may be quickly affected by changes
in states’ democratic functioning and may be affected directly (e.g.,
via alcohol excise taxes) or indirectly (e.g., via stress). A prior study
examined smoking as an explanation for why states’ democracy pre-
dicted working-age mortality but found little evidence that it played a
role.25

The third factor is social functioning. We examine crime, incar-
ceration, and a key social tie—marriage. Democracy in general, and
electoral democracy in particular, could affect social functioning in
myriad ways. In general, democracy can enhance social functioning by
making political and policy decisions aligned with voters’ preferences,
resulting in higher levels of happiness, life satisfaction, and subjective
well-being.14,32,33 Democracy is also thought to reduce crime (and
hence incarceration) through improved economic conditions, expansion
of public schooling, social and economic equality, crime deterrence,
judicial systems, perceived legitimacy of the government, respect for
the law, social cohesion, and more.34–36 International studies provide
empirical support.34,36 For instance, a study of 18 countries found that
democracy (measured by an index that “concerns mainly the right of
election”) increased minor crimes but significantly decreased serious
crimes.34 Crime and incarceration rates, in turn, have collateral conse-
quences for families and entire communities.37–41 Studies examining
trends across multiple decades have shown that, when county-level
incarceration rates rise, county-level mortality rates rise within one
year.39,40 Those collateral consequences are pronounced for deaths from
infectious diseases, chronic lower respiratory diseases, substance use,
and suicide.39 Studies on the topic offer a range of explanations for
incarceration’s widespread impact on mortality, including the sudden
destruction of psychological and material well-being, dissolution of
social ties such as marriage and friendships, and infectious disease
spread. Rising rates of violent crime also appear to have widespread
effects on mortality. A study of Chicago neighborhoods found that
those experiencing a rise in violent crime saw a rise in cardiovascular
mortality.41 Explanations for the widespread impact of violent crime
on mortality point to factors such as psychosocial distress, delays in
seeking medical care, elevated blood pressure, and acute myocardial
infarction.41
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Aims

This study has three main aims. The first aim is to estimate the associa-
tion between electoral democracy and working-age mortality within US
states, net of states’ political party control, safety net policy generosity,
union coverage, immigrant share of the population, and stable character-
istics of states. The second aim is to estimate how many lives might be
saved if all states expanded their electoral democracy. The third aim is to
glean insights into potential explanations for the democracy–mortality
association. For this aim, we first examine six causes of death. We spec-
ulate that their associations with electoral democracy will be stronger
for causes most likely to be affected within the one-year lag used in the
study (e.g., drug poisoning, homicide, suicide) than causes such as heart
disease. We then assess how economic, behavioral, and social factors may
contribute to the association. The findings provide novel insights into
how electoral democracy and democratic backsliding may affect life and
death of working-age Americans.

Data and Methods

Mortality Rates

Mortality data are from the restricted Multiple Cause of Death files,
accessed through a data use agreement with the National Center for
Health Statistics. Using that data, we calculated mortality rates for
working-age adults (ages 25–64 years) by state and year. The rates are
sex specific, age adjusted to the 2000 US population, and calculated
for 2000 through 2019. We included these years because our measure
of electoral democracy spans 2000 to 2018. Including mortality data
through 2019 provided another year of data for our analyses, allowed
us to examine a lag between the last year of the electoral democracy
measure and mortality, and avoided complications starting in 2020 from
COVID-19. We also examined six major causes of death. These causes
and their International Classification of Diseases codes include heart
disease (I00-I09, I11, I13, I20-I51), cancer (C00-C97), suicide (X66-
X84, Y87.0), homicide (X86–X99, Y00–Y09, Y87.1), drug poisoning
(X40-X44, X60-X64, X85, Y10-Y14), and non-HIV/AIDS infectious
and parasitic diseases (A00-A99, B00-B19), hereafter “infectious dis-
eases.” Suicide and drug poisoning deaths are mutually exclusive, as
suicides by drugs are included in the drug poisoning deaths.1
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SDI

The SDI is an annual summary measure of 51 indicators of electoral
democracy for each state from 2000 to 2018.6,7 The indicators capture
various measures of gerrymandering, electoral policies that affect the
eligibility and cost of voting such as felony disenfranchisement, elec-
toral policies that affect election integrity such as postelection audits,
and democratic outcomes such as the similarity between constituents’
opinions and their states’ policies on social issues. Using Bayesian latent
factor analysis,42 Grumbach developed the SDI, finding that the 51 in-
dicators of electoral democracy loaded onto a single latent factor and ex-
hibited construct and convergent validity.7 Appendix Figure S1 contains
a histogram of the SDI. As explained below, our models use SDI quin-
tiles: [−3.1, −0.51], (-−0.51, −0.02], (−0.02, 0.292], (0.292, 0.674],
and (0.674, 1.92].

Time-Varying Covariates

We included political party control, safety net policy generosity, union
coverage, and share of the population that were immigrants, based on
conceptual frameworks and prior studies.4,5,16,19,25,43 These covariates
fluctuated considerably across the study period. They likely confound
the association between electoral democracy and mortality (i.e., polit-
ical party can affect democracy7 but may also affect mortality44). They
could also operate as structural mediators of the association (i.e., electoral
democracy may affect political party, which, in turn, affects mortality25).
Because of this inherent complexity, we avoid claiming that any covari-
ate definitively precedes or follows changes in electoral democracy. Such
claims are unnecessary for our study because its goal is to estimate how
electoral democracy predicts working-age mortality, net of these covary-
ing structural factors.

Annual political party control was measured dichotomously such that
1 = Republican control in all branches (Governor, Senate, and House)
and 0 = otherwise. The information used to construct the measure came
from the National Welfare Data of the University of Kentucky’s Cen-
ter for Poverty Research (UKCPR).45 Republicans controlled the Sen-
ate and House when they occupied more than 50% of the seats in each
chamber. Nebraska is a special case because it has a unicameral form of
government, so there are no formal party alignments or groups within
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its Senate. Its senators are officially listed as nonpartisan even though
most are affiliated with a political party. Thus, for Nebraska, our annual
measure of Republican control = 1 if the governor was Republican and
the majority of senators were affiliated with the Republican party or 0=
otherwise. During the 2000–2018 period, 30 states experienced changes
in this measure.

We measured safety net policy generosity using the same measures
from Fenelon and Witko43 in their study of state policy environments
and mortality. It captures annual per capita expenditures (in thousands
of dollars) on “programs that provide cash assistance, health insurance
and care, or in-kind benefits to the poor,”43 among which the main
programs are Medicaid, Temporary Assistance for Needy Families, Chil-
dren’s Health Insurance Program, and Supplemental Nutrition Assis-
tance Program.We obtained the expenditure data from the Government
Finance Database.46 Other summary measures of state policy environ-
ments exist but do not capture recent years (e.g., the policy liberalism
scores from Grumbach47 and Caughey and Warshaw48 end in 2014).

Annual data on union coverage came from the Union Membership
and Coverage Database.49,50 It captures the percentage of civilian, em-
ployed, wage and salary workers aged 16 and older who were covered by a
union contract regardless of whether they were members of the union.50

Lastly, the annual age-adjusted share of each state’s working-age immi-
grant population was computed from the American Community Survey.

Potential Contributing Factors

We examined three groups of factors that may contribute to the asso-
ciation between electoral democracy and working-age mortality: eco-
nomic, behavioral, and social factors. We chose measures of each factor
that could be affected by democratic functioning in a relatively short
time period. For example, we include income instead of wealth and sleep
instead of smoking.

One economic measure is median household income, in 2021 US dol-
lars, from the US Census Bureau.51 The other economic measure is the
unemployment rate among the working-age, civilian, noninstitutional
population in the labor force from the UKCPR National Welfare Data.

The behavioral measures include alcohol consumption and sleep. Al-
cohol consumption is the per capita consumption, in gallons, of all
types of alcoholic beverages among persons aged 14 and older. These
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annual data are provided by the National Institute on Alcohol Abuse
and Alcoholism.52 Two potential sources of state-level sleep data are the
Behavioral Risk Factor Surveillance System (BRFSS) and the Americans
Time Use Survey (ATUS). We use the ATUS because, unlike the BRFSS,
it asks respondents about sleep every calendar year. The downside of the
ATUS is that it began in 2003. We imputed the sleep variable for the
years 2000–2002 using linear time trends for each state. We created a
binary measure to account for elevated health risks associated with short
or long sleep.53 Specifically, we categorized working-age adults as has
having sleep problems if they reported sleeping less than seven or more
than nine hours per night. Using this information, we estimated the age-
adjusted percentage of the state’s population in a given year with sleep
problems.

We included three indicators of social functioning. We used the
American Community Survey to estimate the age-adjusted percentage
of the working-age population that was married in each year. Data
on the incarcerated population were taken from the National Correc-
tions Reporting Program, an offender-level data set collected by states’
Departments of Corrections and maintained by the Bureau of Justice
Statistics.54 We computed the total number of offenders for each state
and year, divided it by each state’s total population, and multiplied it
by 100,000 to obtain an incarceration rate per 100,000. Lastly, data on
state-level violent crime came from the Federal Bureau of Investigation’s
Crime Data Explorer (CDE).55 Violent crimes in the CDE include mur-
der and nonnegligent manslaughter, rape, robbery, and aggravated as-
sault. We converted the crime data into a state-year measure of violent
crime per 100,000 individuals in the state. Both the incarceration and
violent crime rates have eight missing observations. Like the sleep vari-
able, we imputed the small number of missing values from state-specific
linear time trends.

Statistical Analyses

The general form of our regression model is shown in Equation 1. It
estimates the natural log of the sex-specific age-adjusted mortality rate
(AAMR), where s and t pertain to state and year, respectively. To control
for stable differences among states, a conventional one-way fixed-effects
model includes indicator variables for each state, and a two-way fixed-
effects model also adds time indicators. To address critiques of those
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models in certain applications,56 we used the recommended Mundlak
regression57–59 and converted the continuous measure of SDI into quin-
tiles. The Mundlak regression is equivalent to one- and two-way fixed-
effects estimators, but it is more flexible in incorporating covariates and
potentially heterogeneous treatment effects.57,59

ln
(
AAMRs,t

) = α + β1ISDI:s,t + β2Xs,t + β3
[
ISDI:s,t ∗

(
Xs,t − Xs.

)]

+ δT + εs,t (1)

Equation 1 contains a β1 vector of four coefficients for the SDI quin-
tile indicators (quintile 3 is the omitted reference) and a β2 vector of
four coefficients for the covariates. As a Mundlak regression, it includes
interactions among the SDI quintile indicators and the difference be-
tween each state-year observation of a covariate (Xs,t ) and the covariate’s
average across time within the state (Xs. ). With five SDI quintiles and
four covariates, the β3 vector contains 20 coefficients. The coefficient, δ,
is for the linear year term. The β1 vector contains the coefficients of in-
terest. In a causal framework, they are interpreted as average treatment
effects.59 Note that we do not claim that our estimates represent causal
effects; we refer to them as associations. Standard errors were clustered
by state and robust to heteroskedasticity and autocorrelation.

We estimated two sets of models. The first set used data in which each
state’s SDI in year “t” was merged with mortality in year “t.” Because
changes in states’ electoral democracy may have delayed consequences,
the second set of models used a one-year lag such that each state’s SDI in
year “t” was merged with its mortality in year “t+ 1.” This is a relatively
short lag, but we note that changes in country-level democracy affect
population health and mortality within one year.21,24

Results

The SDI is significantly associated with working-age mortality rates.
Figure 2 summarizes the model results for men (detailed results are in
Appendix Tables S1 and S2). Panel A shows results frommodels without
a time lag between the SDI score and mortality rates. The bars show the
estimated percentage change in men’s mortality rates if a state changed
its SDI score from the third quintile to another quintile, net of the time-
varying covariates, stable characteristic of the state, and year. If a state
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Figure 2. Estimated Percentage Change in Working-Age Men’s Mor-
tality Rate if a State’s Democracy Index Changed from Quintile 3 to
Another Quintile

**p < 0.01, *p < 0.05, +p < 0.10.

were to increase its SDI from the third to the fifth quintile, the mod-
els estimated that men’s all-cause mortality rates would be a significant
2.9% (p= 0.02) lower. The association largely reflects deaths from drug
poisoning, infectious diseases, and homicide. If a state were to increase
its SDI from the third to the fifth quintile, the models estimated that
men’s mortality would be 16.8% lower for drug poisoning (p = 0.002),
10.9% lower for infectious diseases (p = 0.01), and 9.2% lower (p =
0.05) for homicide. If a state were to decrease its SDI from the third to
the second quintile, the models estimated that men’s suicide mortality
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would be 3.9% (p = 0.01) higher. States’ SDI scores were not associated
with men’s heart disease or cancer mortality.

Figure 2, Panel B shows results from models with a one-year lag be-
tween a state’s SDI score and men’s working-age mortality rates in a
state. Like the no-lag models, moving from the third to the fifth quin-
tile predicted a significantly lower all-cause mortality rate (3.2% lower,
p = 0.03). Unlike the no-lag models, moving from the third to the
fourth quintile also predicted a significantly lower all-cause mortality
rate (2.0% lower, p = 0.05). The association primarily reflected deaths
from drug poisoning and infectious diseases. Moving from the third to
the fifth SDI quintiles and from the third to the fourth SDI quintiles
predicted significantly lower mortality rates from those two causes of
death.

Figure 3 shows results for women (detailed results are in Appendix
Tables S3 and S4). In Panel A, the results were similar to those for men.
If a state increased its SDI score from the third to the fifth quintiles,
women’s all-cause mortality was estimated to be 2.7% lower (p= 0.07).
That same increase in the SDI predicted 12.0% lower drug poisoning
mortality (p = 0.06) and 8.2% lower infectious disease mortality (p =
0.09). A state’s SDI score also predicted women’s suicide and homicide
mortality rates in the state. Specifically, decreasing the SDI score in a
state from the third to the second quintile predicted a 6.6% higher sui-
cide rate (p = 0.05), whereas decreasing it from the third to the first
quintile predicted a 7.9% higher homicide rate (p = 0.09). Similarly,
in Panel B, the models with a one-year lag show strong associations be-
tween the SDI and women’s mortality from drug poisoning, infectious
diseases, homicide, and suicide. Associations with heart disease and can-
cer appear, although they are much smaller in magnitude than those for
drug poisoning, infectious diseases, and homicide.

To address our second aim, we estimated the number of working-age
deaths in 2019 that could potentially have been averted if the SDI im-
proved across all states in 2018 from the third to the fifth quintiles of
the SDI distribution, ceteris paribus. Recall from above, using the one-year
lag models, that the estimated reduction in all-cause mortality if a state’s
SDI changed from the third to the fifth quintile was 2.7% for women
and 3.2% for men. We obtained the actual sex- and age-specific mortal-
ity rates, death counts, and population sizes for working-age adults in
2019 from CDC WONDER.60 We then reduced those actual rates by
2.7% (women) and 3.2% (men) to estimate the number of working-age
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Figure 3. Estimated Percentage Change in Working-Age Women’s
Mortality Rate if a State’s Democracy Index Changed from Quintile 3
to Another Quintile

***p < 0.001, **p < 0.01, *p < 0.05, +p < 0.10.

deaths that would have occurred under the lower counterfactual mortal-
ity rates. The counterfactual estimates indicate that increasing the SDI
score from the third to the fifth quintiles across all states in 2018 may
have resulted in 20,408 fewer deaths in 2019 (6,914 among women and
13,494 amongmen). The detailed calculations are provided in Appendix
Table S5. Moving from the first to the fifth or from the fifth to the first
SDI quintiles would provide even larger estimates of averted deaths, but
moving between the quintiles’ extremes was highly unusual during the
period.
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We now turn to the third aim of the study, which is to assess how
economic, behavioral, and social factors may help account for the SDI–
mortality association. Table 1 contains the main model results using a
one-year lag and examining all-cause mortality. We focus on the coeffi-
cients for SDI quintile 5 to interpret the results (detailed model results
are in Appendix Table S6). Model 1 for men is the same model estimated
in aim 1. That is, men’s working-age mortality is estimated to be 3.2%
lower (100 × [e−0.033 − 1]) if a state increased its SDI from the third to
the fifth quintile, net of the controls. Economic conditions do not appear
to account for that association as shown in model 2. The association re-
mained and even increased to a small degree when median household in-
come and unemployment were included in model 2 (it increased because
the correlation between SDI and unemployment was sometimes positive
during the study period). Including health behaviors reduced the SDI–
mortality association by 11.5%, from−0.0330 (p= 0.03) in model 1 to
−0.0292 (p = 0.05) in model 3. Including social functioning reduced
it by 26.7% from model 1 to 4 (p = 0.08). Including all economic,
behavioral, and social factors in model 5 did not further attenuate the
association. The results for women are similar. Model 6 for women is the
same model estimated in aim 1. That is, if a state increased its SDI from
the third to the fifth quintile, women’s mortality would be an estimated
2.9% lower (100 × [e−0.0277 − 1]), net of controls. Economic factors do
not appear to account for the association, as shown in model 7. Including
health behaviors reduced the association by 8.7%, from −0.0277 (p =
0.09) in model 6 to −0.0253 (p = 0.09) in model 8. Including social
functioning reduced it by 29.2% from model 6 to 9 (p = 0.21). Includ-
ing all factors in model 10 did not further attenuate the association.

Discussion

Democracy is a core determinant of health.14 Democracy in general, and
electoral democracy in particular, shapes the nature of political deci-
sion making, policies, and power distributions, with potentially pro-
found consequences for life and death. However, electoral democracy has
eroded in recent decades in the United States, especially in some states.
At the same time, the mortality rates of working-age adults have risen,
especially in some states. This study examined the association between
states’ electoral democracy and their working-age mortality and assessed
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how economic, behavioral, and social factors may have contributed to
the association. Although our study estimated associations, not causal
effects, it adds to a growing body of evidence that “democratic gover-
nance may be an especially powerful kind of preventive medicine”24 and
“elections and the health of the people are increasingly inseparable.”21

Below, we summarize three key findings from our study and discuss the
implications for the future of US population health.

The first finding is that the degree of electoral democracy in US states,
as measured by the SDI, was significantly associated with working-age
adult mortality rates in recent decades. Our models estimated that, if
a state were to move from a moderate level of electoral democracy (de-
fined as the third quintile of the SDI distribution) to a high level of
electoral democracy (defined as the fifth quintile of the SDI distribu-
tion), working-age mortality rates in that state would be 3.2% lower
among men and 2.7% lower among women, net of time-varying polit-
ical party control, safety net policy generosity, union coverage, share of
immigrants, and time-invariant characteristics of the state. Our finding
concurs with international studies of the association between democracy
and various measures of population health.21–24 It also corresponds with
the only study to date that we are aware of that examined how US states’
democratic institutions predict mortality.25 That study used two mea-
sures of democratic functioning (political accountability and checks and
balances) during the 1999–2016 period and found that a higher degree
of checks and balances, but not political accountability, predicted lower
working-age mortality, net of states’ policy liberalism and political party
control.

Our secondmain finding is that improving states’ electoral democracy
could potentially avert a sizable number of deaths among working-age
adults. Using a counterfactual approach, we estimated that increasing
the SDI score in all states from the third to the fifth quintile of the SDI
distribution might have resulted in 20,408 fewer deaths in 2019. To
put this number in perspective, 20,410 working-age adults died from
cerebrovascular disease in 2019.60 Other studies have also found the
democracy–mortality association to be of a meaningful magnitude. In
a study of 170 countries, democratic functioning was more important
than gross domestic product per capita in predicting major causes of
death such as cardiovascular disease.21 How the effects of democratic
functioning on working-age mortality compare with those of other state
policies is less clear. We can make imperfect comparisons to a study of
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state policy domains and working-age mortality during 1999 to 2019.5

Using a one-year lag, it estimated the percent change in working-age
mortality in a state if it altered certain policy domains from a maximum
conservative to maximum liberal configuration. Altering the criminal
justice domain in this way predicted a 1.4% reduction in working-age
women’s mortality, whereas altering the health and welfare domain pre-
dicted a 3.8% reduction. Altering other policy domains in this way pre-
dicted larger reductions in working-age women’s mortality (11.3% for
labor, 13.3% for environment, 14.1% for economic taxes, and 23.1%
for gun safety). We estimated that changing a state’s SDI from lowest
to highest quintile (which are not maxima) was associated with 3.6%
lower mortality among women.

Our third finding offers insights into potential explanations for the as-
sociation between electoral democracy and working-age mortality. Some
insights derive from our analyses of specific causes of death. Increases in
electoral democracy were associated with the largest declines in deaths
from drug poisoning and infectious diseases. If a state were to increase
their SDI score from the third to the fifth quintile, our models estimated
that, over the next year, 1) drug poisoning mortality would be 13.4%
lower among men and 11.7% lower among women and 2) infectious
disease mortality would be 13.1% lower among men and 11.3% lower
among women. Homicide mortality would be an estimated 9.5% lower
among men and 8.7% lower among women. Electoral democracy also
had a sizable association with suicide among women. In describing the
aims of this study, we speculated that we would find weak associations
between the SDI and mortality from the two chronic conditions (heart
disease and cancer) given the one-year lag in our models between the
SDI and mortality. Our findings bear this out. We found no association
among men, regardless of whether the models used no lag or a one-year
lag. We also found no association among women when we used no lag.
With a one-year lag, associations with heart disease and cancer emerged
among women, but their importance paled in comparison with drug
poisoning, infectious diseases, and homicides. The association with in-
fectious diseases for women and men may be partly tied to drug use.
Injection drug use elevates the risk of a host of life-threatening infec-
tions such as viral hepatitis and bacteria that cause heart infections such
as endocarditis.61 Taken together, these findings suggest that electoral
democracy has its strongest associations with deaths reflecting social dis-
function and deleterious behaviors.
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We derived similar insights about potential explanations from analy-
ses of several economic, behavioral, and social factors that may contribute
to the SDI–mortality association. The most important factor appeared
to be social functioning, followed by health behaviors. More than one-
quarter of the SDI–mortality association (26.7% for men and 29.2% for
women) was accounted for by the three indicators of social functioning
included in our study—marriage, incarceration rates, and violent crime
rates. Among those three indicators, violent crime appeared particularly
important. These findings are novel because “the analysis of potential
mediators is uncommon in this literature.”24 Furthermore, to the best
of our knowledge, social functioning has not been previously examined
as a potential link between democracy and population health.

In fact, prior evidence finds robust linkages from democracy to violent
crime and incarceration and from those factors to mortality. As noted in
the introduction, democracy can affect violent crime (and hence incar-
ceration) through myriad factors such as economic conditions, social and
economic equality, crime deterrence, judicial systems, perceived legiti-
macy of the government, and respect for the law.34–36 Indeed, interna-
tional studies find that higher democratic functioning predicts lower
rates of violent crime.34,36 Crime and incarceration, in turn, have collat-
eral consequences for the broader population.37–41 For example, a study
of county-level incarceration rates over the 1987–2017 period found that
rising incarceration rates increased county-level mortality rates within
one year, with the strongest effects on deaths from infectious disease,
chronic lower respiratory disease, substance use, and suicide.39 Explana-
tions for incarceration’s widespread impact on mortality include factors
such as destruction of psychological and material well-being, dissolu-
tion of social ties such as marriage, and infectious disease spread,37,39,40

and explanations for violent crime’s widespread impact encompass fac-
tors such as psychosocial distress, delays in seekingmedical care, elevated
blood pressure, and acute myocardial infarction.41

Implications

Taken together, our findings shine a light on a critical yet understud-
ied determinant of population health in the United States—democracy.
The degree of erosion of democracy in general and electoral democracy in
particular in the United States in recent decades is striking and unusual
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compared with most other high-income countries.9 In 2021, more than
150 scholars of US democracy signed a document imploring Congress
to pass the Freedom to Vote Act and, if necessary, suspend the Senate
filibuster so that a simple majority would be necessary to pass it.10 The
signatories warned that failure to pass it would “undermine the mini-
mum condition for electoral democracy—free and fair elections—[and]
have grave consequences not only for our democracy, but for political or-
der, economic prosperity, and the national security of the United States
as well.” To this list of grave consequences, our findings add premature
death.

The diverging trends in electoral democracy across US states are also
stunning. According to the Brennan Center for Justice, in 2021 alone,
11 states passed voting laws that were entirely restrictive, and 17 states
passed laws that were entirely expansive.62 It warned that free and fair
elections increasingly depend on which state a person lives in and that
this divergence will continue unless Congress acts.62 Importantly, the
fact that democratic backsliding has occurred predominately and most
severely in certain states does not restrict its consequences to those states.
On the contrary, it has profound national consequences. Extreme parti-
san gerrymandering and electoral policies designed to create obstacles to
voting for marginalized citizens in some states also affects state elections
for national offices and subverts democracy for the entire country.6,63

Our findings underscore the role of governance as a determinant of
population health. The role of democratic governance—in particular,
its erosion—as a cause of the troubling trends in working-age mortality
in recent decades has largely been absent from scientific studies and the
public narrative.9 Yet, this is precisely what the historical record would
predict. According to historians such as Szreter64,65 and Colgrove,66 real
improvements in population health in the mid- to late 1800s in indus-
trializing countries such as England came about largely because of in-
creased voting power of the public and, partly as a consequence, the rise
of government interventions such as sanitation and clean water systems
to improve social conditions for everyone. The historical association be-
tween rising democratic functioning and declining mortality is the flip
side of today’s association between declining democratic functioning and
rising mortality.

Lastly, our findings contribute to a growing body of research on the
impact of US states on population health. Some of these studies docu-
ment a growing role of states’ policy contexts on working-age mortality
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and life expectancy, particularly for policies on labor, firearm safety, to-
bacco, the environment, and economic taxes.4,5 A burgeoning area of
research has shown how structural sexism at the state level (measured
by indicators such as the percentage of legislative seats held by men)
is harmful for women’s and men’s health.67 Another growing area ex-
amines the health impacts of structural racism at the state level. For
example, it has shown how racialized disenfranchisement in a state pre-
dicts a host of health outcomes such as depressive symptoms, functional
limitations, and disability.68 Collectively, these research areas have been
systematically unpacking the myriad ways that states shape population
health. Our study and that of Pacheco and LaCombe25 expand this work
by investigating the role of state-level electoral democracy.

Limitations and Future Directions

Our study is not without limitations. Although it used two decades
of data, included key state-level time-varying covariates, controlled for
time-invariant characteristics of states, and incorporated a lag between
the democracy measure and mortality, the estimates represent associ-
ations, not causal effects, between electoral democracy and working-
age mortality. We did not include all possible state-level time-varying
covariates. Our selection of covariates is aligned with recent em-
pirical studies on the associations between US state democracy and
mortality,25 state policy contexts and mortality,4,5,43 established concep-
tual frameworks,1,16,17,19 and guidelines on selecting proper controls.69

Confidence in our findings is bolstered by the existing literature on
democracy and population health reviewed in the introduction. Like our
findings, that (mostly international) literature reports robust, positive
associations between democracy and population health.

Another consideration is the lag time between changes in electoral
democracy and changes in a state’s mortality. We estimated models
using no lag and a one-year lag. Given that the pathways between elec-
toral democracy and mortality are likely be myriad, indirect, and take
time to fully materialize, it is possible that the longer-term association
is stronger than that estimated from our models. Like our findings,
other studies report that changes in a country’s democratic functioning
predict rapid changes in population health. A study on how changes
in countries’ electoral democracy predicted changes in mortality and
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life expectancy found that “the improvement in adult health after
the transition to democracy is immediate” and grows over time.21

Similarly, another study found that the first year a country converted
to democratic rule resulted in a two-year increase in life expectancy and
12.7% decrease in infant mortality, and those effects grew over time.24

With a longer time horizon, the impact of democracy on mortality may
spread to more causes of death.

More research on how US state democratic functioning affects popu-
lation health is needed. The measure of electoral democracy that we used
may be more or less salient for mortality across different demographic
groups and stages of the life span. Lastly, the magnitude of the estimated
associations between electoral democracy and mortality could be conser-
vative because of interstate migration,70,71 so future studies could poten-
tially merge the SDI with a survey data set containing information on
respondents’ interstate migration. However, the downside of a survey
data set is potentially insufficient statistical power and representation
across the 50 states. Although we cannot rule out an effect of interstate
migration, we note that prior work has concluded that changes in states’
population composition in terms of average education levels and income
did not explain trends in working-age mortality in recent decades.3

Conclusions

The erosion of electoral democracy is a significant threat to popula-
tion health. Although the erosion has not occurred in every US state, it
nevertheless has deleterious consequences for the country overall. Elec-
toral democracy may be a fundamental determinant of health. It affects
the distribution of political power, accountability of lawmakers to con-
stituents, policy decisions, policing, distribution of economic resources,
and more. Democratic erosion may be the “cause of the cause of the
cause”72 of rising mortality and declining life expectancy in the United
States.
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