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U.S. suicide rates are at a thirty-year high while physical health, as measured by life expectancy and pain, has
declined, particularly for those without a college degree. We investigate how these patterns may be related by
exploring the role of physical health problems in suicide deaths using 2019 data from the National Violent Death
Reporting System. We estimate multilevel logistic regression models to examine (1) how individual risk factors
are associated with the likelihood of a physical health circumstance underlying a suicide over the life course and
(2) how context — the socioeconomic, health and policy environment of the state in which a decedent resides —
may play a role. Physical health circumstances were present in about 20% of all suicides and in over half of
suicide deaths for the older population in 2019. A gender crossover effect exists, in which women are more likely
to have a physical health problem contribute to a suicide prior to age 60, but men surpass women after age 60 in
that probability. Net of individual characteristics, we find significant variation across states in the likelihood of
physical health circumstances. For all age groups, physical health circumstances are more likely in states that are
less densely populated with weaker gun control laws and higher suicide rates. Among decedents younger than
65, the likelihood is elevated in states with limited health care access. This study highlights the critical inter-
action between physical and mental well-being, the ways in which that interaction may be experienced differ-
ently by gender, and the important role of social safety nets in prevention.

1. Introduction 1.1. Background

The news of late about the state of Americans’ health is grim,
particularly for those who are less educated (Case & Deaton, 2021b).
Mortality from suicide is up by 35% since 1999, with white middle-aged
men and women without a college degree at particularly high risk. Other
so-called deaths of despair, namely those from accidental drug poison-
ings and alcohol-related disease, are at extraordinarily high levels. Im-
provements in mortality from cardiovascular disease have slowed in
recent years (Crimmins, 2021) while the prevalence of obesity and re-
ports of chronic pain continue to rise (Stokes et al., 2019). Indeed, the
extent of these deaths is so great that they are adversely affecting pro-
jections of life expectancy at birth (Murphy et al., 2018; Olshanksy et al.,
2012). Today, an American can expect to live 78.9 years while those in
comparable nations have a life expectancy almost four years longer at
82.3 years (Kontis et al., 2017).

* Corresponding author.

These mortality trends are closely intertwined. With respect to sui-
cide deaths, significant attention has focused on the role of waning
economic opportunity for some and increased social isolation in pro-
ducing these patterns (Case & Deaton, 2021a; Phillips, 2014). Yet, while
it is the case that mental health problems underlie the majority of suicide
deaths in the United States (Cavanagh et al., 2003; O’Connor, 2021),
poor physical health is a known risk factor for suicide because of the
negative effect it may have on quality of life. Advocates for state right to
die laws usually emphasize the burden of terminal and very painful
physical illnesses on patients and their caregivers. More generally,
people living with physical health problems may suffer from chronic
pain, reduced mobility, loneliness, hopelessness, financial instability,
and a feeling of burdensomeness, all factors that elevate suicide risk.
Past research shows that functional limitations produced by chronic
illness appear to be an especially strong predictor of suicide (Kaplan
et al., 2007), suggesting that the social or practical consequences of
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physical health problems are relevant. A recent study using healthcare
systems data (Ahmedani et al., 2017) found that conditions that are
particularly painful and/or have a significant impact on one’s life (e.g.
cancer, brain injury, HIV/AIDS, sleep disorders) tend to have the
strongest effects on the likelihood of suicide, net of other characteristics
including mental health and substance abuse. Conservative estimates
based on 2014 National Violent Death Reporting System (NVDRS) data
indicate that about 10% of suicide decedents experienced chronic pain
as a circumstance that precipitated their death (Petrosky et al., 2018),
one that appears to affect women in particular (Stone et al., 2016).

While the individual risk factors that tie physical health problems to
suicide are fairly well established, far less is known about the ways in
which the structural and policy environment may affect the relationship.
Certainly, we know that context has important implications for health
and suicide, and the stronger social safety net in other developed
countries is often cited as a primary explanation for poorer health out-
comes among Americans relative to their European counterparts
(Avendano & Kawachi, 2014). Individuals reside within families,
schools, occupations, neighborhoods and states, which introduce risks
or protections for population health. For example, neighborhood so-
cioeconomic characteristics affect health outcomes, both physical and
mental, through a variety of mechanisms, including employment and
education opportunities, exposure to crime or pollution, and access to
healthy food and exercise (Diez Roux, 2007). With respect to suicide,
studies point to religious composition (Van Tubergen et al., 2005), so-
cioeconomic conditions (Chang et al., 2013; Phillips & Nugent, 2014),
availability of guns (Anestis & Houtsma, 2018) and degree of “social
sameness” (Pescosolido et al., 2020) as key contextual features that can
affect the risk for suicide, net of individual characteristics.

Given that both population health and suicide vary systematically
across geographic areas, we might expect important contextual varia-
tion in the likelihood that physical health problems contribute to a
suicide death. One recent study (Suk et al., 2021) provides some support
for this notion, showing that cancer patients who live in rural and poorer
counties have a significantly higher risk of suicide mortality than those
in urban and wealthier counties, albeit with some differences in effects.
The largest disparities in suicide mortality by county income and rural
status appear for white people, men and those older than age 65. The
authors conclude that policies or programs that mitigate contextual
social vulnerability may be effective in reducing suicide mortality
among this population.

Indeed, the policy environment of a place produces predictable
variation in population health and suicide. Social welfare policies that
are designed to improve the lives of individuals, such as the expansion of
health insurance coverage or paid work leave, have the potential to
fundamentally alter the distribution of population health. As delineated
by Beckfield and colleagues (Beckfield & Bambra, 2016; Beckfield et al.,
2015), such policies often have redistributive effects on income,
reducing poverty and income inequality with both direct and indirect
benefits for health. With respect to suicide, research shows that state
welfare policies are associated with lower suicide rates across US states
over time (Flavin & Radcliff, 2009; Stack, 2021; Tuttle, 2018). For
example, Rambotti (2020) showed that the Supplemental Nutrition
Assistance Program (SNAP) was associated with lower overall and male
suicide rates between 2000 and 2015 while Gertner et al. (2019) found a
negative association between minimum wages and suicide rates across
states over time. The suicide rate for those with a high school education
or less appears to be particularly sensitive to increases in the minimum
wage, especially during periods of high unemployment (Kaufman et al.,
2020). A broad review (Kim, 2018) suggests that social protection pol-
icies play some role in moderating the negative effect of the economic
environment on suicide.

Yet contextual studies to date have largely examined the effect of
social policies or structural characteristics on suicide at the aggregate
level using US state or country data. Moreover, they have studied sui-
cides as a whole with little attention to the circumstances and conditions
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(such as physical health problems) that may underlie those deaths and
be differentially affected by structural conditions and policy. Although
Suk et al. (2021) adopt a multilevel approach to studying suicide mor-
tality, they control for just a few basic individual risk factors (age, sex,
and race) and examine only one type of physical health problem (can-
cer) and two dimensions of context (wealth and urbanicity).

1.2. Study contribution

We use NVDRS data on suicide decedents linked to states to expand
our understanding of the ways in which contextual (state) factors affect
the likelihood that a physical health problem contributes to a suicide
death, net of a host of individual demographic, socioeconomic, and
circumstantial characteristics. We contribute to the existing literature in
several ways. First, this study is unusual in adopting a multilevel
approach to investigate whether the structural characteristics and policy
environment of the state in which a decedent resided influence the odds
of a physical health problem contributing to a suicide. To the extent that
individuals reside in places with better access to healthcare or other
social welfare policies, for example, we might expect that the likelihood
of physical health problems contributing to a suicide, net of the indi-
vidual characteristics of the decedent, is diminished.

Second, because both physical health problems (which increase
precipitously with age) and the structural and policy environment might
be expected to affect the population in different ways over the life
course, we examine the role of individual and contextual risk factors at
three different life course stages: Adolescence and young adulthood
(ages 15-34), middle age (ages 35-64), and older age (ages 65+). We
anticipate that robust social policies and favorable socioeconomic en-
vironments are likely to have a greater protective effect on those
younger than age 65; little contextual variation in such factors among
the older population exists due to universal Medicare and Social Security
programs. Prior research investigating how individual characteristics
are tied to physical health problems rarely adopts a comparative life
course approach, instead focusing on particular age groups (e.g.
(Hempstead et al., 2013) or all age groups combined (Chen & Roberts,
2021; Karch, 2011).

2. Data and methods
2.1. Data

Data come from the NVDRS, an incident-based violent death sur-
veillance system established by the CDC in 2003 to assist states and local
communities in violence prevention efforts. The system links informa-
tion on decedents who died by lethal violence (suicide, homicide, and
accidents) from multiple sources, involving medical examiner and
coroner reports, toxicology reports, law enforcement records, supple-
mental homicide reports, and death certificates. As such, the data set is
considered a gold standard because the compilation of information from
multiple sources can mitigate weaknesses in individual data sources,
including classification problems. The program was initiated in 2003 in
seven states; by 2019, the program had expanded to include forty-three
U.S. states that span all regions of the United States although New York
state had incomplete case reporting in 2019 and is not included for that
year. The analyses are based on all individuals who died by suicide in
2019 and had complete information (N = 28,116). Data on at least some
individual characteristics were missing for 14.9% of decedents, largely
due to unknown information on circumstances (10.3% of cases). See
Supplementary Appendix Chart A1 and Table Al for further details on
cases dropped from the analysis.

2.2. Dependent variable

The outcome is a binary variable coded as 1 if physical health
problems were identified as a precipitating circumstance that
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contributed to the suicide and 0 otherwise. This measure is derived from
the detailed circumstance information on all violent fatalities included
in the NVDRS. NVDRS staff are trained by CDC to ascertain the presence
or absence of a set of defined circumstances through careful examination
of detailed information from medical, hospital and police reports,
among other sources. Such defined circumstances include interpersonal
problems (e.g. disputes with family or friends), external problems (e.g.
job or financial issues), and personal problems (e.g. substance abuse,
mental or physical health issues), one or more of which may precipitate
a suicide death. The dependent variable thus identifies decedents who
had a physical health problem as a precipitating factor, whether alone or
in combination with other circumstances.

2.3. State-level variables

To measure the effect of structural state conditions on the likelihood
of physical health problems contributing to a suicide death, we control
for a series of state-level characteristics linked to individual decedents
according to the state in which they resided. The degree to which resi-
dents within a state have access to medical care is measured by (1)
percent of state population with no regular doctor (2) percent of males
(or females) with no regular doctor and (3) active physicians per
100,000. We capture socioeconomic context with measures of the state
unemployment rate and poverty rate, and demographic context with a
measure of population density. The policy context of the state is iden-
tified by including a scale that measures private sector labor policy (e.g.
disability insurance, paid sick/family leave, unemployment compensa-
tion), health and welfare benefits (such as expanded dependent
coverage, CHIP and TANF eligibility), and gun control laws (e.g. assault
weapons ban, background checks, open carry) with higher values indi-
cating a more liberal policy environment. We also consider whether a
state had expanded Medicaid to the population between 100 and 138
percent of the federal poverty level by 2019. Finally, we control for
various aspects of the health context of the state, with measures of (1)
percent of state population reporting poor or fair health (2) age-adjusted
opioid overdose mortality rate and (3) age-adjusted suicide rate. Almost
all these state characteristics are measured for the year 2019 and are
obtained from the state health facts provided by the Kaiser Family
Foundation and the American Association of Medical Colleges. The ex-
ceptions are the scales of labor and gun control laws and health/welfare
benefits, captured for 2014 and compiled by Grumbach (2018).

2.4. Control variables

We control for a series of individual level factors known to affect the
likelihood of suicide decedents experiencing physical health problems as
a circumstance surrounding their deaths, including age, gender, race,
nativity, marital status, and educational attainment. We also consider
whether the presence of other life problems, such as a diagnosed mental
health issue or financial difficulties, are associated with the likelihood of
physical health contributing to a suicide, anticipating that at younger
stages of the life course, the presence of mental health and financial
difficulties may be more common among those with a physical health
circumstance.

2.5. Methods

We estimate a multilevel mixed effects logistic regression to identify
factors that affect the probability of a physical health problem contrib-
uting to a suicide death. Since physical health problems increase over
the life course (Niccoli & Partridge, 2012), and the likelihood of a
physical health circumstance contributing to a suicide rises steadily as
people age (see Table A2 in Supplementary Appendix), we conduct
analyses for individuals who died from suicide during three distinct life
stages: adolescence and young adulthood (15-34); middle age (35-64);
and older age (65+). We present models based on complete case analysis
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in the paper; models using multiple imputation to account for missing
data yield substantively similar results (see Table A3 in Supplementary
Appendix). The models account for the clustering of decedents within
states by allowing for random variation in the intercepts across states
and adjust standard errors accordingly. Sensitivity analyses estimating
state fixed effects models yielded similar results, with little to no change
in the odds ratios of the individual characteristics and significance
thereof.

We begin by estimating multilevel models with individual level
characteristics to determine how such factors may be associated with the
likelihood of a physical health problem contributing to a suicide death; a
random state effect captures any remaining variation across states in
that likelihood, net of individual characteristics. We then explore
whether different dimensions of state context can explain the likelihood
of physical health circumstances and state variation therein. Because
decedents are nested within just 42 states, we enter the state charac-
teristics one at a time to investigate their possible role. The melogit
command in Stata 17 is used to estimate the models.

3. Results
3.1. Descriptive statistics

Table 1 displays the characteristics of suicide decedents with a
physical health circumstance across the life course. Physical health
problems are most common among those aged 65 and older, contrib-
uting in some way to over half (55%) of suicide deaths in that age

Table 1
Suicide decedents with a physical health circumstance, 2019
Ages 15- Ages 35- Ages 65
34 64 +
Physical Health with Other 4.49% 18.45% 55.04%
Circumstances
Only Physical Health 0.41% 2.91% 20.63%
Circumstance
Gender *
Male 4.23% 17.73% 57.06%
Female 5.55% 20.58% 45.18%
Race
White 4.62% 18.99% 55.53%
Black 3.75% 13.11% 48.18%
Other 4.29% 14.29% 45.68%
Ethnicity * t
Hispanic 3.86% 12.68% 45.63%
Non-Hispanic 4.58% 18.80% 55.23%
Education *
Less than high school 3.30% 17.88% 56.84%
High School degree 4.27% 18.39% 55.34%
Some college 5.16% 19.36% 54.47%
College degree or higher 6.07% 17.76% 54.28%
Marital Status T *
Married 5.10% 19.43% 57.51%
Separated 5.86% 19.44% 53.62%
Divorced 7.53% 9.73% 31.15%
Single/Never Married 4.23% 16.53% 51.12%
Widowed 0.00% 24.08% 54.44%
Veteran Status *
Yes 3.83% 19.25% 61.79%
No 4.55% 18.34% 50.52%
Foreign-born
Yes 5.47% 15.07% 46.02%
No 4.45% 18.58% 55.44%
Current Mental Health *
Diagnosis
Yes 5.43% 18.28% 45.75%
No 3.57% 18.62% 61.24%
Financial Problems * *
Yes 7.38% 19.53% 39.24%
No 4.32% 18.32% 56.04%
N 8486 14,307 5323

Source: NVDRS. *p < 0.05 {p < 0.10.
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bracket in 2019. By contrast, they are a contributing factor in about 1 in
5(18.5%) and 1 in 20 (4.5%) suicide deaths among the middle aged and
young, respectively. Among those younger than age 65, physical health
circumstances are more common among female decedents, but this
pattern reverses in the older age ranges, with males more likely to have a
physical health circumstance present. Other demographic characteris-
tics are related to physical health circumstances in expected ways
although with some differences in the association over the life course. It
is noteworthy that for 20.6% of decedents aged 65 and older, only
physical health problems are identified as a contributing factor. Among
younger decedents, other contributing factors are often detected and
coded. Taken as a whole, the descriptive statistics reveal unique patterns
of risk factors for physical health circumstances over the life course.

There is considerable variation in the structural context of the 42
states included in the analysis (Table 2). For example, among measures
of access to health care, the percentage of the population with no per-
sonal doctor ranges from 11.6% (New Hampshire) to 33.7% (Nevada) in
2019. Males are more likely than females not to have a regular doctor
(an average of 27.6% for men compared to 16.3% for women). Popu-
lation density of states varies quite a bit, as observed by the large
standard deviation for this measure. Private sector labor laws, gun
control laws, and health/welfare benefits vary substantially across
states. For example, Minnesota has the most progressive health and
welfare benefits (scale = 1) while Oklahoma has the least liberal ones
(scale = 0.26). Finally, in terms of the health context of states, the
percentage of state residents self-reporting poor or fair health ranges
from 13.7% to 26.6%, and quite a bit of variation in opioid overdose
rates exists across states. Across all states, 21.2% of decedents have a
physical health problem that contributed to their suicide, ranging from
11.8% of decedents in Ohio to 32% in Nevada.

3.2. Individual-level risk factors

Table 3 presents the mixed effects logistic regression results. Among
those aged 15 to 34, each additional year in age elevates the risk of a
physical health circumstance among young adults (OR = 1.07, CL
1.02-1.11). For example, holding all else constant, the odds of a 34 year-
old having a physical health circumstance are 3.73 (1.0682°) times that
of a 15 year-old. No other demographic characteristic predicts the
likelihood of a physical health condition contributing to a suicide death,
but other circumstances are important predictors of physical health
problems. Decedents with a diagnosed mental health problem or a

Table 2
State-level characteristics (N = 42).
Mean SD Min Max

Access to Care
% with no regular doctor 21.9% 5.7% 11.6%  33.7%
% males with no regular doctor 27.6%  6.7% 15.2%  39.8%
% females with no regular doctor 16.3%  4.8% 8.0% 27.8%
Active physicians per 100,000 276.3 53.5 206.7 449.5

Socioeconomic & Demographic Context
Unemployment rate 3.6% 0.8% 2.2% 6.2%
Poverty rate 11.8% 2.5% 7.5% 18.7%
Population density (pop/sq mile) 210.2 280.1 1.3 1198.1

Policy Context
Private sector labor scale (2014) 0.52 0.24 0.00 1.00
Health and welfare scale (2014) 0.61 0.22 0.26 1.00
Gun scale (2014) 0.26 0.29 0.00 1.00
Medicaid expansion state 73.8%  44.5%

Health Context
% self-reporting poor/fair health 17.7%  3.0% 13.7%  26.6%
Opioid mortality rate per 100,000 17.3 10.2 3.5 43.0
Suicide rate per 100,000 16.5 4.9 8.0 29.6
% with physical health problem as 21.2%  4.7% 11.8%  32.0%

suicide circumstance

All figures are for 2019 unless otherwise noted.
Sources: Kaiser Foundation; NVDRS; CDC; Grumbach, 2018.
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financial problem have 1.54 (CL: 1.24-1.91) and 1.57 (CI: 1.08-2.27)
times the odds of a physical health circumstance, respectively.

Among those in midlife (ages 35 to 64), we continue to find steady
increases in the likelihood of a physical health problem with each
additional year in age (OR = 1.049, CI: 1.04-1.06). Furthermore, the
significant interaction between age and gender reveals that gender dif-
ferences in the likelihood of physical health circumstances converge
over these ages such that women enter midlife with a higher probability
of a physical health circumstance than men, but by the end of midlife,
men have a slightly higher probability than women (see Fig. 1; Charts A2
and A3 display confidence intervals around these probabilities). Spe-
cifically, between ages 35 and 64, the probability of a physical health
circumstance increases from 0.11 to 0.29 for women and from 0.06 to
0.30 for men, with the gender crossover occurring between ages 55 and
60. We also observe important racial and ethnic differences, with Blacks
(OR = 0.74, CI: 0.58-0.93) and Hispanics (OR = 0.78, CI: 0.62-0.97)
exhibiting lower odds of a physical health circumstance relative to
whites and non-Hispanics, respectively. Those who possess a college
degree have lower odds of a physical health circumstance (OR = 0.89,
CI: 0.80-0.99) as do those who are separated (OR = 0.48, CI: 0.35-0.64).
Financial problems and mental health issues do not affect the odds of a
physical health circumstance among the middle-aged.

Among the population aged 65 and older, we observe some similar
patterns to those in middle age. The odds of physical health circum-
stances increase with each additional year in age (OR = 1.03, CL:
1.01-1.05), with a sharper increase for males (Fig. 1, Chart A2). Those
who are separated (OR = 0.35, CI: 0.20-0.63) or widowed (OR = 0.62,
CL: 0.53-0.73) have lower odds than the married of physical health
circumstances. However, unlike younger decedents (<65 years of age),
diagnosed mental health problems and financial problems are associated
with lower odds of a physical health circumstance (OR = 0.58, CI:
0.52-0.66 and OR = 0.52, CI: 0.41-0.67, respectively). The racial and
ethnic and educational differences in the likelihood of a physical health
circumstance underlying a suicide death during midlife disappear in
older age.

3.3. State-level risk factors

Across all these models, significant random variation across states in
the likelihood of physical health circumstances remains net of these
individual-level covariates. Table 4 presents results from models that
examine whether state level characteristics measuring access to care,
socioeconomic and demographic, policy and health context can explain
some of that random variation across states. Several state characteristics
are associated with the likelihood of physical health circumstances
across all three age groups. Decedents who resided in states that are
more densely populated and have stricter gun control laws have lower
odds while those in states with a higher suicide rate have higher odds,
respectively, of a physical health problem.

Structural characteristics that capture access to care are linked to the
likelihood of physical health problems for those younger than 35 and
especially so for those 35-64. More active physicians per 1000 popu-
lation reduce the odds of suicide decedents dying due to a physical
health problem for both the middle-aged (OR = 0.71, CI: 0.56-0.92) and
younger (OR = 0.65, CI: 0.43-0.98) populations. Additionally, residing
in a state where higher proportions report no access to a regular doctor
elevates the odds of physical health circumstances, especially for the
middle-aged (OR = 1.84, CI: 1.12-3.01). This effect appears to be driven
more by limited male access to a regular doctor among young adults.

The policy context of a state is most relevant in affecting the odds of a
physical health circumstance among the middle-aged population.
Physical health problems underlying a suicide are less common in states
with liberal labor (OR = 0.64, CI: 0.27-1.09) and strict gun control (OR
=0.57, CI: 0.37-0.88) laws, and in states with more generous health and
welfare benefits (OR = 0.54, CI: 0.30-0.99) and Medicaid expansion
(OR = 0.75, CI: 0.56-0.99). Gun control laws are also associated with
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Table 3
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Mixed effects logistic model predicting likelihood of physical health circumstances among suicide decedents, NVDRS, 2019

Ages 15-34 (N=8486)

Ages 35-64 (N=14,307) Ages 65+ (N=5323)

OR LCL UCL OR LCL UCL OR LCL UCL

Individual Characteristics
Race (ref = white)

Black 0.889 0.61 1.29 0.736 0.58 0.93 0.785 0.55 1.13

Other 0.890 0.62 1.29 0.877 0.70 1.10 0.849 0.59 1.22
Hispanic 0.924 0.65 1.32 0.778 0.62 0.97 0.757 0.50 1.16
Age (years) 1.068 1.02 1.11 1.049 1.04 1.06 1.028 1.01 1.05
Male 1.505 0.41 5.53 0.175 0.09 0.33 0.115 0.03 0.53
Age(years)*Male 0.977 0.93 1.02 1.030 1.02 1.04 1.033 1.01 1.05
Education (ref = BA or more)

College degree 1.167 0.84 1.61 0.890 0.80 0.99 0.935 0.82 1.07
Marital Status (ref = married)

Single 1.033 0.75 1.42 1.069 0.95 1.20 0.893 0.72 1.11

Divorced 1.057 0.65 1.71 0.942 0.85 1.05 0.927 0.80 1.07

Separated 1.531 0.82 2.86 0.476 0.35 0.64 0.353 0.20 0.63

Widowed - - - 0.996 0.78 1.27 0.620 0.53 0.73
Foreign-born 1.304 0.78 2.18 0.843 0.65 1.09 0.756 0.55 1.03
Veteran 0.741 0.49 1.12 0.985 0.86 1.13 1.090 0.95 1.24
Circumstances surrounding death

Diagnosed mental health problem 1.537 1.24 1.91 1.001 0.91 1.10 0.583 0.52 0.66

Financial problem 1.566 1.08 2.27 0.977 0.85 1.13 0.522 0.41 0.67
Intercept 0.007 0.00 0.02 0.024 0.01 0.04 0.197 0.05 0.80
Random Effects: State variance 0.253 0.12 0.52 0.163 0.10 0.28 0.156 0.09 0.28
Log Likelihood —1504.884 —6341.501 —3402.555

OR Odds Ratio; LCL Lower Confidence Limit UCL Upper Confidence Limit; Bolded OR signifies p < 0.05. Italicized OR signifies p < 0.10. Number of states = 42.

Predicted Probability of Physical Health
Circumstance, by Age and Sex
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Fig. 1. Predicted probability of physical health circumstance, by age and sex.

lower odds of a physical health problem among decedents in the young
and older age groups. For decedents older than 65, the odds of a physical
health circumstance are approximately halved (OR = 0.47, CL
0.28-0.78) for those residing in states with more liberal labor laws.

4. Discussion
4.1. Summary and interpretation of individual risk factors

Our results highlight the significant role of physical health problems
in suicide, most especially for the older population for whom such cir-
cumstances were present in over half of suicide deaths in 2019. Older
men are especially vulnerable. These findings are in line with other
research indicating that poor health is a primary driver of late-life sui-
cide (Conwell, 2014). In 2019, physical health problems were identified
as the only circumstance underlying one in five suicide deaths among the

U.S. population aged 65 and over.

Of particular interest is the gender crossover effect in the likelihood
of physical health circumstances occurring around age 60: Prior to age
60, women are more likely to have a physical health problem contrib-
uting to a suicide, but men surpass women after age 60 in that proba-
bility. This pattern is likely explained by gender differences not only in
the nature of illness at different ages but also in the response to the
illness. Women experience higher rates of chronic debilitating diseases
related to the autoimmune system (e.g. lupus, fibromyalgia, arthritis),
painful illnesses that often emerge in youth and midlife (Voskuhl, 2011).
On the other hand, men are more likely to suffer from serious conditions
such as heart disease and cancer in midlife with an increasing risk in the
older age ranges (Rieker & Bird, 2005). The age and gender distribution
of diseases offers a possible partial explanation for the patterns we
observe in the different role of physical health problems over the life
course by gender.



J.A. Phillips and K. Hempstead

Table 4
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State-level effects on the likelihood of physical health circumstances among suicide decedents, NVDRS, 2019

Ages 15-34 (N=8486)

Ages 35-64 (N=14,307) Ages 65+ (N=5323)

OR LCL UCL OR LCL UCL OR LCL UCL
Access to Care
% with no regular doctor (logged) 1.87 0.86 4.03 1.84 1.12 3.01 1.18 0.69 2.05
% males with no regular doctor (logged) 2.20 0.95 5.07 2.01 1.18 3.42 1.30 0.72 2.36
% females with no regular doctor (logged) 1.48 0.75 291 1.60 1.03 2.47 1.05 0.65 1.68
Active physicians per 1000 0.65 0.43 0.98 0.72 0.56 0.92 0.84 0.64 1.09
Socioeconomic & Demographic Context
Unemployment rate 1.20 0.95 1.51 1.09 0.92 1.29 0.88 0.74 1.06
Poverty rate (logged) 1.37 0.51 3.68 1.48 0.76 2.88 0.86 0.43 1.73
Population density (100 pop/sq mile) 0.85 0.77 0.94 0.93 0.88 0.97 0.92 0.88 0.97
Policy Context
Private sector labor scale 0.75 0.34 1.68 0.64 0.27 1.09 0.47 0.28 0.78
Health and welfare scale 0.73 0.29 1.84 0.54 0.30 0.99 0.75 0.40 1.42
Gun scale 0.41 0.21 0.82 0.57 0.37 0.88 0.56 0.35 0.89
Medicaid expansion state 1.01 0.65 1.58 0.75 0.56 0.99 0.92 0.67 1.25
Health Context
% self-reporting poor/fair health (logged) 1.06 0.31 3.61 1.20 0.52 2.74 0.50 0.21 1.18
Opioid mortality rate per 100,000 0.98 0.96 1.01 0.99 0.97 1.00 0.99 0.97 1.00
Suicide rate per 100,000 1.06 1.02 1.11 1.03 1.00 1.06 1.03 1.00 1.06

Models control for all individual characteristics in Table 2; Bold signifies p < 0.05; Italics signify p < 0.10; State variables entered independently into model. Several

state variables are logged to reduce positive skew.

Yet, men and women also likely respond to illness and physical
decline in older age ranges in distinct ways that produce varied out-
comes with respect to suicide. For older men and particularly those who
came of age prior to 1960, a masculine identity is intertwined with their
social role as breadwinner and provider, a status that is diminished as
men retire and lose physical strength and mobility with age (Canetto
1992, 2017; Winterrowd et al., 2017). To the extent that physical health
problems make one dependent on others for support and help, they may
produce feelings of burdensomeness, another powerful predictor of
suicide (Joiner, 2007). Canetto and Sakinofsky (1998) assert that male
hegemonic notions of the strong-and-silent, independent type predis-
pose older men in particular to feelings of inadequacy and bur-
densomeness when confronted with a serious physical illness. Other
societal scripts — that suicide can be a “masculine” response to such
status losses or that suicide is a rational response to physical illness
(Coleman et al., 2020; Phillips & Luth, 2020) — reinforce the idea that
suicide under such conditions is courageous, empowering, in some cases
even expected. Taken altogether, these cultural norms may cause older
men to become especially vulnerable to suicide due to physical health
problems at this stage of the life course.

Physical health problems are rarely the sole cause for a suicide and
are often compounded by other issues. Chronic health problems can
produce financial difficulties, to the extent that they prevent people
from working consistently and/or require expensive treatments that are
not covered by insurance (Chien et al., 2020). Moreover, to the extent
that financial problems cause significant stress, they themselves may be
a factor in the subsequent development of chronic physical health
problems. Despite the introduction of the Affordable Care Act (ACA),
medical bankruptcy remains a unique problem in the United States
relative to other developed countries. A recent study estimates that
17.8% of American adults have some type of medical debt in June 2020,
with higher rates for those living in the South and in states that did not
expand Medicaid (Kluender et al., 2021). Furthermore, diagnosed
mental health problems frequently co-occur with physical health issues,
highlighting the important intersection between mind and body. While
it is easy to imagine how disease can lead to depression and anxiety in
patients, research increasingly demonstrates the ways in which such
mental health problems can produce physical health problems (Bhat-
tacharya et al., 2014; Kang et al., 2017; Scott et al., 2007).

4.2. Summary and interpretation of state factors

Even after controlling for a set of individual characteristics tied to

physical health circumstances, variation in this circumstance at the state
level remains, pointing to the importance of structural context in
affecting the likelihood of physical health circumstances. A number of
state-level characteristics are associated with the odds of a physical
health circumstance. Across all three age groups, decedents who resided
in states that are less densely populated, have weaker gun control laws,
and have a higher suicide rate are more likely to have a physical health
circumstance present in their death. Not surprisingly, these character-
istics (guns, population density and suicide) are highly correlated across
states (r~0.7), and the mechanisms underlying them reinforce one
another. Less densely populated areas are typically rural where firearm
ownership is more common, increasing access to a lethal means (Miller
& Hemenway, 2008). Moreover, suicides brought about by physical
health problems are disproportionately carried out with a firearm
(Hempstead et al., 2013), perhaps because of selection issues (e.g. those
with physical health circumstances are more likely to be gun owners) or
because other methods such as hanging are more difficult to accomplish.
We might also expect residents of such areas to experience more social
isolation and less integration, factors that are associated not only with a
higher risk for suicide overall but also with possible negative health
implications (Holt-Lunstad et al., 2010; House et al., 1982).

We suspect that the state suicide rate operates similarly as a proxy for
the prevalence of firearms and as an indicator that suicide may be a
more normative response to difficulties in some areas more than others.
In other words, people may internalize suicidal behavior as an appro-
priate or acceptable response to physical health problems if exposed to
more suicide and cultural messages, frames and scripts that sanction
such behavior (Mueller et al., 2021). Within the United States,
increasing proportions find suicide acceptable in the case of a terminal
illness, far more than do in the case of other circumstances, suggesting
that people may be internalizing a suicidal response to physical health
difficulties (Tong & Phillips, 2018).

Among the middle-aged and the young, suicide decedents living in
states where access to health care is reduced have a higher likelihood of
physical health circumstances. For example, decedents aged 15 to 64
residing in states with fewer active physicians per capita and where
lower proportions of the population report having a regular doctor were
more likely to have a physical health circumstance underlie their sui-
cide. Numerous studies demonstrate that improved health care access is
tied to a host of beneficial outcomes — appropriate and early treatment
for problems, a focus on prevention, effective pain management, and
enhanced trust and communication — all of which can serve as important
protective factors against suicide due to physical health problems
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(Millman 1993). Furthermore, screening for depression and suicidal
behavior has become recommended practice at primary care physician
appointments, providing another essential form of suicide prevention.
Finally, for the middle-aged, a group that has experienced substantial
increases in suicide in the 21st century, policies that promote affordable
access to care, such as Medicaid expansion and more generous health
and welfare benefits, reduce the likelihood of physical health circum-
stances among these decedents. Notably, access to care is not predictive
of physical health circumstances among older decedents, perhaps
because they face fewer barriers due to Medicare or a greater likelihood
of residing in institutionalized settings with medical access.

4.3. Policy implications

Our results underscore the importance of provider awareness that
poor physical health is a risk factor for suicide, especially among older
men who are gun owners. A substantial proportion of suicide decedents
seek out healthcare in the weeks and months before death, suggesting an
important role for healthcare settings in suicide prevention (Ahmedani
et al., 2017; Pearson et al., 2009). Moreover, the high prevalence of
physical health problems at the older age ranges, especially for men,
highlights the importance of promoting health behaviors and encour-
aging proactive management of diseases, especially advanced chronic
diseases linked to suicide risk, among this population. As suggested by
Conwell (2014), these objectives may be achieved through
community-wide educational programs, exercise opportunities and
good nutrition in retirement communities and accessible long-term care
and support services. Among those younger than 65, our findings clearly
reveal the importance of healthcare access net of individual level
characteristics. Middle-aged women may particularly benefit not only
because they are more likely to die by suicide due to physical health
problems at this life course stage, but also because historically they have
been less likely to have employer-based insurance, experience higher
out of pocket costs for healthcare, and report delaying or going without
needed care because of costs relative to men (Daniel et al., 2018). Adults
who are approaching age 65 and lack adequate insurance would also
benefit from a more robust social safety net, especially since the onset of
chronic health problems often emerges during this stage of the life
course.

The results also underscore the interplay between physical and
mental health conditions that underlie suicide. Individuals with either
depression and/or anxiety have a higher risk of many chronic physical
conditions, including serious conditions like heart disease and diabetes,
as well as others such as arthritis, hypertension and osteoporosis
(Bhattacharya et al., 2014; Kang et al., 2017). A variety of biological and
social mechanisms underlie this association. Anxiety can produce a
chronic elevation of cortisol that increases risk for cardiovascular
problems, and HPA (Hypothalamic-Pituitary-Adrenocortical) axis
deregulation may produce diabetes or COPD, for example. Moreover,
depression/anxiety can create unique barriers to medical care, to the
extent that these conditions reduce motivation and follow-through in
terms of making a medical appointment and keeping it, taking pre-
scribed medications, and so forth. Finally, individuals suffering from
mental health problems may develop unhealthy coping methods
through substances that themselves produce physical health problems.
Integrating mental health care with primary care may provide a critical
entry point for intervention.

4.4. Limitations

There are several limitations to NVDRS data. The information on
precipitating circumstances, while unique, is subject to reporting bias
across sources and possible inconsistent coding. Most notably, precipi-
tating circumstances are coded “yes” versus ‘“no/not available/un-
known,” so we cannot distinguish between the absence of a
circumstance versus whether information is simply unavailable or
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unknown. Moreover, for about 10% of suicide decedents in 2019, details
on circumstances were missing altogether although sensitivity analyses
using multiple imputation suggest results are not affected by excluding
those cases. The NVDRS only recently expanded its coverage of states in
the last several years. The 2019 analyses are thus more nationally
representative than past studies using NVDRS, but we are limited in our
ability to conduct longitudinal analyses of state-level factors. The counts
of suicides by state in 2019 are very similar to those recorded by the
Vital Registration System, but to the extent that suicides are under-
reported due to social stigma or other factors and this under-reporting
varies non-randomly across states, our results may be affected. Finally,
although most state characteristics are measured for 2019, the indices
capturing the policy environment surrounding guns, labor and health/
welfare policy are not readily available after 2014. However, we do not
anticipate significant change in the relative ranking of states across these
dimensions.

5. Conclusion

This study sheds light on the role physical health problems play in
suicide over the life course and adds to a growing body of work showing
how policy and social context may affect suicidal behavior, revealing the
ways in which suicides, while seemingly individual acts, are products of
structural and cultural contexts. These contexts may be critical in
affecting physical health — an important risk factor for suicide. Future
research that illuminates the pathways through which these differences
emerge, for example by drilling down to examine community level ef-
fects on suicide mortality, exploring the role of pain or support networks
and conducting contextual analysis of the NVDRS narratives, would be
beneficial. An in-depth analysis of the NVDRS narratives especially
could shed light on how functional limitations and diminished health-
related quality of life affect suicidality among decedents with known
physical health conditions as well as the specific conditions that were
present at the time of death by suicide, topics about which we know
relatively little. Other paradoxes are also worthy of investigation, such
as the pattern that Black decedents, despite the worse health status of
this demographic group, are less likely to have physical health circum-
stances present in midlife as are middle-aged and older decedents
residing in states with higher opioid mortality rates (which we hy-
pothesized signified contexts characterized by greater physical disability
and pain).

As Case and Deaton (2021a) have demonstrated, much of our current
mortality and morbidity crisis emanates from psychological distress
brought on by economic transition, inequality, and a loss of meaning for
many. Mind and body are closely intertwined in the compelling narra-
tive about the modern epidemic of “deaths of despair.” While the role of
poor physical health as a risk factor for suicide is not a new phenome-
non, this study provides another example of the powerful interaction of
physical and mental well-being, and our results suggest that opportu-
nities for prevention may come from creating a more supportive social
context.
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