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Abstract

Suicide is a major public health concern in the United States. Between 2000 and 2018, US 

suicide rates increased by 35%, contributing to the stagnation and subsequent decrease in US 

life expectancy. During 2019, suicide declined modestly, mostly owing to slight reductions in 

suicides among Whites. Suicide rates, however, continued to increase or remained stable among 

all other racial/ethnic groups, and little is known about recent suicide trends among other 

vulnerable groups. This article (a) summarizes US suicide mortality trends over the twentieth 

and early twenty-first centuries, (b) reviews potential group-level causes of increased suicide risk 

among subpopulations characterized by markers of vulnerability to suicide, and (c) advocates 

for combining recent advances in population-based suicide prevention with a socially conscious 

perspective that captures the social, economic, and political contexts in which suicide risk unfolds 

over the life course of vulnerable individuals.
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1. INTRODUCTION

Suicide is the leading cause of violent death worldwide and accounts for 1.5% of global 

mortality (127). Death by suicide has a profound impact on society, affecting families and 

communities over generations. Globally, suicide mortality has decreased over the last three 

decades (85). In the United States, however, suicide rates increased by 35% between 2000 

and 2018 (52, 114), contributing notably to the stagnation and subsequent decrease in US 

life expectancy (134). US suicide rates decreased modestly in 2019 (113), generating a new 

atmosphere of guarded optimism. This decline was due primarily to a slight decrease in the 

suicide rate among White persons. During this time, suicide mortality increased or remained 

stable among all other racial/ethnic groups, and little is known about recent suicide trends 

among other vulnerable groups. Accordingly, suicide in the United States constitutes a major 

public health crisis, in urgent need of solutions.

This article summarizes suicide trends in the United States and reviews the existing evidence 

on the causes underlying the recent rise of suicide mortality. We begin by reviewing US 

suicide mortality trends over the twentieth and early twenty-first centuries. We then review 

potential group-level causes of increased suicide risk among subpopulations characterized 

by specific markers of vulnerability to suicide; these markers include geography, age, race 

and ethnicity, sexual and gender minoritization, military membership, and incarceration. 

Next, we discuss recent US suicide mortality trends in the global context. We conclude by 

looking into the future, urging researchers and decision makers to couple recent advances 

in population-based suicide prevention with a socially conscious perspective that captures 

the social, economic, and political context where suicide risk unfolds over the life course of 

vulnerable individuals. Throughout this review, we focus on suicide mortality specifically. 

Nonfatal suicidal behaviors have unique trends and risk markers, and a detailed discussion of 

these differences is beyond the scope of the current manuscript.

2. TRENDS IN SUICIDE IN THE UNITED STATES

Information on suicide mortality in the United States before 1900 is scarce, consisting 

of suicide counts for only a few states and years (124), and cannot be compared with 

data based on modern registration standards, which were established in the early twentieth 

century. Between 1905 and 1914, age-standardized suicide mortality in the United States 

was roughly stable at ~ 18–21 suicides per 100,000 (including all age groups and 

standardized to the 2000 US standard population). During World War I, suicide decreased 

in the United States, reaching a minimum rate of 13.4 suicides per 100,000 in 1920 (25). 

This decrease was followed by a marked increase, further accelerated during the Great 

Depression, leading to a historical peak of 21.9 suicides per 100,000 in 1932—with the 

highest suicide rates among adults aged 55–74 years—at ~50 suicides per 100,000. Suicide 

rates then decreased sustainedly until the end of World War II, across all age groups 

but especially among those aged 45–74 years. By 1942, the highest suicide rates affected 

individuals aged 75 years or older, a pattern that lasted until the twenty-first century (73). 

Between 1945 and 1992, US suicide mortality remained roughly stable between 12 and 

14 deaths per 100,000, with notable dips during the early 1950s and 1980s and a subtle 

increasing trend over the 1960s and 1970s (110). Rates between 1945 and 1992, however, 
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evolved heterogeneously across age groups: Suicide mortality decreased among individuals 

aged >54, did not change substantially among individuals aged 35–54, and increased among 

individuals aged 15–34, with patterns suggesting the presence of both period and cohort 

effects (73). Suicide mortality then dropped markedly over the 1990s, across sex, age 

groups, and races/ethnicities, reaching a historical low of 10.4 deaths per 100,000 in 2000 

(76).

After 2000, suicide rates in the United States entered a two-decade phase of uninterrupted 

increase that affected 44 of 50 US states and every sociodemographic group, though the 

largest increases were among men aged 45–64, in rural areas, and for suicide by methods 

other than firearm (114). Between 2000 and 2018, suicide mortality escalated by 35%, 

with the suicide rate at 14.5 per 100,000 people in 2018, the highest rate in more than 50 

years (Figure 1). As a result, suicide is currently the second leading cause of death among 

adolescents and young adults and the tenth leading cause of death overall (50).

In 2019, US suicide mortality risk declined by 2.1% compared with risk levels in 2018 

(113), a decline that continued in 2020 according to preliminary data (37). Notably, this 

change was due to declines in firearm suicide among White men and suicide by suffocation 

among White women; suicide mortality remained unchanged or increased slightly among 

all other races/ethnicities (113). The variation in suicide mortality was also heterogeneous 

across age, levels of urbanization, and geographic areas. For instance, suicide rates increased 

in roughly 1 in 3 US states, including several states where rates were already among the 

highest nationally, such as Wyoming, Alaska, Montana, and South Dakota.

Measuring suicide mortality is inherently challenging because it requires judgment of the 

deceased’s intentionality. Accordingly, suicide rate estimates based on mortality statistics 

may be underestimated (118, 131). Furthermore, the extent to which mortality statistics may 

inaccurately capture true suicide mortality rates is related to the frequency of other mortality 

causes that are prone to conflation with suicide. For example, in the United States, there has 

been an ongoing drug overdose epidemic, and determining the intent behind lethal overdoses 

(as intentional or unintentional) can be difficult. Reported suicide rates must always be 

interpreted with this critical context in mind.

3. MARKERS OF SUICIDE VULNERABILITY IN THE UNITED STATES

Although recent declines in suicide mortality may generate some optimism, they also 

obscure the dynamics of suicide mortality of continued concern among specific vulnerable 

groups. Monitoring deviations from the national trend in suicide mortality is paramount for 

suicide prevention because it can guide identification of vulnerable groups, generation of 

causal hypotheses, targeting of modifiable risk factors, and prioritization of interventions. 

In this section, we review salient markers of vulnerability to suicide in the United States, 

including geography, age, race and ethnicity, sexual and gender minoritization, military 

membership, and incarceration. In the following section, we include a detailed discussion of 

the causes that may underlie these trends.

Martínez-Alés et al. Page 3

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3.1. Geography

Suicide mortality in the United States follows a marked geographical pattern (25). The 

highest suicide rates (e.g., above 15 deaths per 100,000) can be found in the West, Midwest, 

and South. In Western states, only California has a suicide rate below the national average, 

and rates are especially high in Mountain Division states such as Wyoming and Montana 

(29.3 and 26.2 suicides per 100,000 in 2019, respectively). Most Midwestern states from the 

West North Central Division (e.g., South Dakota, with 20.9 deaths per 100,000 in 2019) and 

some Southern states (e.g., Oklahoma, with 20.5 deaths per 100,000 in 2019) also have rates 

markedly above the national average. Eastern states traditionally have the lowest suicide 

rates in the country, with some exceptions in New England (e.g., Maine, with 19.4 suicides 

per 100,000 in 2019). Overall, rural counties have markedly higher suicide rates, compared 

with urban ones, and have also experienced greater increases in suicide mortality over the 

last two decades (87).

3.2. Age

Suicide mortality typically has a first peak among young adults and a second peak (of 

greater magnitude overall) among older adults, especially among older men. Between 1999 

and 2017, rates were highest for women aged 45–64 and men aged 75 and over, compared 

with other ages. Furthermore, over the same period, suicide mortality in the United States 

increased for all age groups except those aged 75 and over (50, 52). Women in their sixties 

and men in their fifties experienced the largest increases overall, suggesting the presence 

of a cohort effect (e.g., an effect resulting from the exposures shared by individuals born 

into a specific historical context) among Baby Boom cohorts, born between 1945 and 1964 

(96). The recent increases in suicide have been especially salient for those aged 15–24 years 

(50): Between 1999 and 2018, suicide rates went up from 3 to 5.8 per 100,000 among 

women, and from 16.8 to 22.7 per 100,000 among men. This observation, coupled with 

the fact that suicide rates among individuals aged 15–24 years in the United States have 

been on the rise for the majority of the last 50 years (76), has generated substantial concern 

and attention. Though reasons underlying this phenomenon remain largely unknown, recent 

evidence indicates a presence of suicide birth cohort effects among individuals born after 

1990, especially for racial minority populations (75).

3.3. Race and Ethnic Group

There are important disparities in suicide rates between racial/ethnic groups as well as 

differential time trends in suicide rates across racial/ethnic groups in the United States. 

Non-Hispanic American Indian or Alaska Native (AIAN) persons have the highest race/

ethnicity-specific suicide mortality rates in the United States. For instance, in 2017, national 

suicide rates were 22.4 and 6.1 per 100,000 for men and women, respectively, yet suicide 

rates among AIAN men and women were 33.8 and 11.0 per 100,000, respectively (29). 

Moreover, AIAN persons also experienced the largest increases in suicide mortality between 

1999 and 2017 across all racial/ethnic groups: 71% in AIAN men and 139% in AIAN 

women, roughly three times the increase of the overall US suicide rate (51).

Non-Hispanic White persons have the next highest suicide rate in the United States, with 

2017 suicide mortality rates of 28.2 and 7.9 per 100,000 for men and women, respectively 
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(29). Also, suicide rates increased by approximately 40% in non-Hispanic White men and 

68% in non-Hispanic White women between 1999 and 2017 (29), largely due to increases 

in suicides in middle-aged and older non-Hispanic White persons. Between 1999 and 2017, 

suicide rates increased among non-Hispanic White men and women aged 45–64 years, 

respectively, from 23.4 to 38.2 per 100,000 (a 63% increase) and from 7.0 to 12.8 per 

100,000 (an 83% increase) (29).

The suicide rate among Asian and Pacific Islander (API) persons in 2017 (9.9 and 3.9 

per 100,000 in men and women, respectively) was lower than the overall US suicide rate. 

Between 1999 and 2017, rates increased by 10% in API men and 15% in API women (29), 

also slightly below the national average. Disaggregating the broad API grouping reveals 

ethnic variation in suicide rates. In 2010, Korean American and Japanese American men 

had higher suicide rates (19.9 and 15.7 per 100,000, respectively) than did other Asian men 

(e.g., Chinese American men) (65). Likewise, Korean American and Japanese American 

women had higher suicide rates (8.1 and 5.0 per 100,000) than did other Asian women (65). 

Furthermore, there are differences in suicide time trends by ethnic group. Between 2000 

and 2010, the suicide rate increased by 72% in Korean American men, 14% in Japanese 

American men, and 8.2% in Vietnamese American men (65). For women in the same time 

period, the suicide rate increased by 108% in Korean American women, 61% in Vietnamese 

American women, and 16% in Japanese American women (65).

In 2019, suicide was the third leading cause of death among Black persons between 15 and 

24 years of age (23). Overall, suicide rates among Black persons are lower than the national 

average, a phenomenon often referred to as paradoxical, given their social, political, and 

economic disadvantage (103). The gap in suicide rates may be partially explained by the 

greater likelihood of undercounting of suicide deaths in this group (103, 130). Black persons 

who die by suicide are less likely than Whites to leave a suicide note and to have a record 

of mental disorders due to poorer access to health care (56, 103). Between 1999 and 2017, 

suicide rates increased among Black men and women, from 10.5 to 11.4 per 100,000 and 

from 1.7 to 2.8 per 100,000, respectively. It is worth noting that the Centers for Disease 

Control and Prevention (CDC) defines individuals who have origins in any of the Black 

racial groups of Africa, including immigrants from the Caribbean, South America, and Latin 

America, as Black persons. Most studies do not disaggregate suicide rates for Black persons, 

and as a result, differences in suicide rates within this diverse group remain unclear.

Hispanics are the largest ethnic minoritized group in the United States, comprising 

approximately 18% of the US population. Even though US Hispanics have historically had 

relatively low suicide rates, suicide was the second leading cause of death among Hispanic 

persons between 15 and 34 years of age in 2019 (23). Suicide risk among Hispanics in 

the United States has steadily increased over the last two decades. Among Hispanic men, 

the suicide rate increased from 10.3 per 100,000 in 1999 to 11.2 per 100,000 in 2017. The 

suicide rate in Hispanic women increased from 1.9 per 100,000 to 2.6 per 100,000 during 

the same time period. Of note, Hispanic is defined by the CDC as a person of Cuban, 

Mexican, Puerto Rican, South or Central American, or other Hispanic culture or origin, 

regardless of race (5). Despite ethnic variation, studies often do not disaggregate suicide 

Martínez-Alés et al. Page 5

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



rates by ethnic subgroup, and thus little is known about how suicide rates may differ within 

Hispanic Americans.

3.4. Sexual and Gender Minoritization

Sexual and gender minoritized groups are at a high risk of suicidal behavior. There are 

limited surveillance data on the suicide rate among sexual and gender minoritized groups in 

the general US population, despite high rates of suicidal behavior among these populations. 

For example, lesbian, gay, bisexual, or questioning teens were more than three times as 

likely to attempt suicide compared with heterosexual students in the United States in 2017 

(99). In addition, evidence from the Netherlands shows that suicide risk in transgender 

persons is higher than that of the general population, underscoring the importance of 

surveillance of suicide mortality in sexual and gender minoritized groups in the United 

States (133). Most of the US studies of the association between sexual or gender minority 

status and suicide have been conducted within the US veteran population, with suicide being 

the fifth leading cause of death among sexual minoritized veterans in 2017. Among these 

veterans, the suicide rate increased from 60.9 per 100,000 person-years in 2013 to 81.7 

per 100,000 person-years in 2017. There are also sex differences in suicide rates for sexual 

minority veterans; the age-adjusted suicide rate was 100.1 per 100,000 person-years in 

male sexual minority veterans and 49.3 per 100,000 person-years in female sexual minority 

veterans, respectively.

3.5. Military Membership

Although the military population has historically had lower suicide rates than the general 

US population, military suicide rates have been increasing over the past decade (4, 34, 53, 

101, 107). The crude military suicide rate appears to be higher than that of the general 

US population, but the military population is younger and comprises more men than the 

civilian population (32). After adjusting for age and sex differences, the military’s suicide 

rates are comparable to or lower than those of the general US population. Specifically, the 

2019 suicide rates in Active Component and National Guard members were comparable to 

the suicide rate in the general US population, while the Reserve (across all components) 

suicide rate is lower. Similar to the trend of increasing suicide rates in the general US 

population, suicide rates in the military have also increased over time. Between 2014 and 

2019, the suicide rate in Active Component members increased from 20.4 to 25.9 suicide 

cases per 100,000 service members (32). This increase is attributable to an increase in the 

suicide rate across all Services. However, the Reserve and National Guard suicide rates did 

not show evidence of an increase or decrease from 2014 to 2019 (32). The 2019 suicide 

rate was 18.2 per 100,000 for Reserve members and 20.3 per 100,000 for National Guard 

members. Suicide decedents were primarily enlisted, male, and younger than 30 years of 

age, regardless of military population (32).

3.6. Imprisoned Persons

Suicide rates among persons involved in corrections are far higher than the national 

suicide rate, despite important reductions during the 1980s and 1990s: Suicide rates in 

jails decreased from roughly 130 per 100,000 in 1983 to 47 per 100,000 in 2002 (84). 

This decrease may have been driven largely by the progressive deployment of mandatory 
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suicide prevention programs in corrections as part of an overall improvement in health care 

and living conditions in jails and prisons sparked in the early 1980s by civil rights activists 

(47); the decrease in suicide rate also coincided with reductions in rates of inmate homicide. 

However, inmate suicide increased between 2009 and 2019, in parallel with the overall 

national trends. Inmate suicide is more frequent among men than women and among White 

than Black/African American or Hispanic/Latino individuals (90). The higher suicide risk 

of imprisoned individuals can be considered just a part of the overall adverse impact that 

the criminal legal system has had on individuals and communities (59). Suicide rates are 

threefold higher in jails in comparison rates to prisons. This phenomenon has traditionally 

been explained using the notion of “shock of confinement” (90, 132, 137). Short, first-time 

convictions entail substantial acute psychological distress and hopelessness, driven largely 

by the emotional and socioeconomic impacts of imprisonment (e.g., job or housing loss and 

destructuring of family). In fact, suicide rates in local jails are about three times higher for 

nonconvicted than convicted individuals (90).

4. CAUSES OF TRENDS IN SUICIDE

Suicide is a complex phenomenon, influenced by an interaction between protective and 

risk factors over time and development. Understanding the causes of suicide among the 

vulnerable groups described above is critical to suicide prevention. Suicide risk has been 

conceptualized using a variety of causal frameworks, including biological (92), sociological 

(33), and psychological (125) theories. From an eco-epidemiological perspective (115), the 

etiology of suicide is considered multilevel and multicausal, with biological and social 

causes acting at the individual (i.e., molecular, behavioral) and group (i.e., community) 

levels and interacting over the life course. Individual-level causes of suicide [e.g., 

psychiatric diagnoses, substance use disorders, family history of suicide, social adversity 

(i.e., bankruptcy or loneliness), physical illness, and cognitive problems (40)] have been the 

subject of extensive research. Because the focus of this article is suicide trends, we focus our 

discussion on group-level causes of suicide risk, with mention of impact on individual-level 

factors where relevant.

4.1. Access to Means

Access to lethal means plays a critical role in suicide mortality (8, 43). Recent global 

decreases in suicide mortality are due largely to reductions in access to pesticides in China 

and India, the two most populated countries, in the context of urban transitions (85). In the 

United States, where close to 50% of firearm deaths are suicide and nearly 1 in 2 suicides 

involves the use of a firearm, the role of firearms in suicide trends has been the subject 

of extensive research. A large body of well-designed research (79, 80, 116) indicates that 

firearm ownership is associated with higher risk of death by firearm suicide at the state, 

household, and individual levels across sociodemographic groups.

Data from large surveys in the United States indicate that the firearm ownership rate 

remained roughly stable or slightly decreased between 1999 and 2018 (41), while firearm 

suicide increased across age groups, especially after 2007, in a pattern indicating a clear 

period effect. Moreover, recent studies indicate that (a) most of the increase in suicide 
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among very recently born cohorts was driven mostly by nonfirearm means (75) and (b) 

firearm ownership rates were not associated with increases in firearm suicide among these 

specific birth cohorts (74). This evidence suggests that changes in firearm ownership did not 

play a major role in the most recent increases in suicide rates, including firearm suicide, 

and instead links these increases to less specific threats to health (e.g., the 2008 economic 

recession or the opioid overdose epidemic). Notably, access to firearms remains the most 

important actionable public health target for firearm suicide prevention efforts. Even though 

recent stable firearm ownership rates seem to be unrelated to contemporary risk increases 

in youth suicide, long-standing evidence indicates that changes in firearm availability are 

associated with changes in firearm suicide, especially among youth (79). This evidence, 

coupled with the fact that firearm sales went up markedly during the initial months of the 

coronavirus disease 2019 (COVID-19) pandemic (68), especially among purchasers who had 

previously reported suicidal ideation (2), should generate concern over potential forthcoming 

increases in firearm suicide mortality.

4.2. Structural Racism

Structural racism refers to the ways in which societies foster racial discrimination through 

mutually reinforcing inequitable systems (in housing, education, employment, earnings, 

benefits, credit, media, health care, and criminal justice) (7). These systems reinforce 

discriminatory beliefs, values, and distribution of resources (7), which affect the risk of 

negative health outcomes, including suicide. High suicide rates among AIAN persons 

may be attributable to their experience of historical disenfranchisement through genocide, 

institutional racism, and social, political, and economic oppression (19). Chronic trauma 

and historical unresolved grief across generations has resulted in poorer socioeconomic and 

health outcomes, including poverty, unemployment, depression, substance use disorders, 

and diabetes (18, 19, 117), which may all contribute to suicide risk. The sharp increase in 

suicide rates in AIAN women may be influenced by the higher level of violence experienced 

compared with other US women. According to data from a nationally representative sample 

assessed in 2010, approximately 84% of AIAN women experienced any violence in their 

lifetime, 56% experienced sexual violence, 56% experienced physical violence by an 

intimate partner, and 66% experienced psychological aggression by an intimate partner 

(104). The majority of female AIAN survivors experienced violence by a perpetrator who 

was not an AIAN person (97%) (104). Yet, federally recognized tribes did not have the 

authority to criminally prosecute non-Indian offenders until the Violence Against Women 

Reauthorization Act of 2013 was passed (Pub. L. 113–4). Centuries of oppression and 

violence against AIAN persons have contributed to the present-day high suicide rates in this 

population.

Recent findings indicating the presence of birth cohort effects in suicide among Black 

persons born after the 1970s (75) support a link between criminality, heavy policing, 

mass incarceration, and suicide; this finding is consistent with evidence of the harmful 

effects of these factors in many other health outcomes for Black persons (59). A study 

of predominantly African Americans between the ages of 18 and 24 found that their 

biggest concerns were aggressive policing, high levels of community violence, and housing 

instability, which may contribute to high levels of threat, fear, and hopelessness (35). Also, 
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increased visibility of and media exposure to police killings of Black persons have adverse 

effects on the mental health of Black adults in the general population (15). Notably, as 

mentioned above, suicide rates are lower among Black persons compared with those in other 

racial/ethnic groups, which has been described as a “paradox,” given Black people’s burden 

of cumulative disadvantage through slavery, segregation, and racism, along with associated 

high rates of morbidity and mortality (103). This paradoxical gap in suicide rates may be 

partially explained by the greater likelihood of undercounting of suicide deaths in this group 

(103, 130). For instance, Black persons who die by suicide are less likely than Whites to 

leave a suicide note or have record of mental disorders owing to poorer access to care (56, 

103).

Discrimination, ethnic marginalization, acculturative stress, and economic oppression may 

contribute to suicide risk among Asian and Hispanic Americans who may share the 

immigrant experience (135). Structural forces linked with racism, ethnic discrimination, 

and xenophobia, as well as limited levels of wealth and earnings, have propagated 

unemployment and job losses among some Hispanic and Asian Americans in the United 

States, especially during the COVID-19 pandemic (10, 122). In addition, income inequality 

is rising the most rapidly among Asian Americans compared with any other US racial/

ethnic group (63). Disparities in income among API persons may be driven by variation 

in education, skills, English-language proficiency, and immigration patterns (63). Income 

inequality may have implications for those in lower socioeconomic groups in terms of 

reduced economic opportunity and less political influence (63). Moreover, perceived racial 

discrimination is associated with increased psychological distress, anxiety, and depression 

among Asian and Hispanic Americans, which may be mediators on the pathway from racial 

discrimination to suicide (57, 66). One study found that when disaggregating suicide rates 

in Hispanic persons by immigrant status, the influence of cultural assimilation appeared 

to be consistent in immigrant and native-born populations (128). Cultural assimilation 

may contribute to suicide risk by weakening protective factors, including shared belief 

systems, rituals, and social networks that promote integration and solidarity within ethnic 

communities (128). As a result, increased isolation and alienation may contribute to suicide 

risk.

A successful suicide prevention agenda must dismantle structural racism and repair its harms 

and may be informed by an intersectional approach that considers the intertwined social and 

power structures related to race and mental health (58).

4.3. Economic Factors

Economic uncertainty and financial strain are major determinants of suicide risk at the 

individual and population levels. A large body of evidence indicates that persons without 

housing (6, 28, 39) or employment (12, 69) and people facing various other forms of 

financial strain, such as personal debt (77), financial loss (121), or low income (36), are 

at a higher risk of suicide. Economic recessions and suicide mortality rates are strongly 

associated in high-income countries across the globe (9, 27, 30, 93, 98). Notably, this 

association may be mediated by increases in (especially long-term) unemployment rates 

(26) and can be moderated by the presence of social welfare protection policies (91). 
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Accordingly, substantial attention has been directed toward the potential link between recent 

economic recessions in the United States (e.g., the early 2000s recession and the Great 

Recession of 2008) and the 1999–2018 national increases in suicide mortality.

Initial assessments reported a clear association between the 2008 economic recession and 

increases in suicide in the United States (100). However, later analyses accounting for pre-

existing trends, seasonal patterning, and cross-gender heterogeneity in suicide rates indicated 

little evidence of an association between the Great Recession and suicide mortality (48), 

highlighting that the lack of an overall effect may hide considerable heterogeneity across 

socioeconomic status, age group, and gender. The strength of a potential association between 

economic recessions and suicide mortality in the United States varies markedly across states 

(95) and counties (61) and seems to be mediated by group-level unemployment rates (95), in 

line with other high-income countries, as well as by poverty (61).

Several other economic indicators have been proposed to explain the economic roots of 

increases in US suicide mortality trends from 1999 to 2018. For instance, income and wealth 

inequality, which have increased consistently in the United States over the last several 

decades (with growth in income and wealth tilting markedly to upper-income households), 

may be salient determinants of suicide risk (71, 78), although the intensity of the association 

between inequality and suicide seems to vary over time and by region, somewhat hindering 

our ability to draw general conclusions (119).

As mentioned before, US rural areas have higher suicide mortality rates and have 

experienced higher increases in suicide trends than have urban ones (87). Trends in 

economic factors, such as GDP growth, have also diverged by urbanization level over the 

last few decades, especially in the Western United States, with rural areas showing around 

25% reductions in economic growth following the Great Recession, in comparison with 

urban areas (64). It seems plausible that, while evidence of an overall association between 

recent economic trends, and especially the Great Recession, and suicide mortality risk seems 

mixed for the whole United States, increases in income and wealth inequality driving higher 

poverty rates in rural areas may partially explain these areas’ higher suicide mortality rates 

and increases in suicide trends.

4.4. Opioid Epidemic

The opioid epidemic in the United States may have contributed to the increase in suicide 

rates over the last few decades. The proportion of suicides that were due to intentional 

overdose involving opioids increased from 0.75% in 2000 to 3.6% in 2017 (13). In the early 

2000s, opioids were increasingly used to treat acute and chronic pain in the United States, 

fueled largely by new product formulations and aggressive marketing and dissemination 

efforts by large opioid manufacturing and distribution companies (46, 120, 126). The opioid 

dispensing rate increased from 72.4 per 100 persons in 2006 to 81.3 per 100 persons in 

2012. The overall national opioid dispensing rate decreased between 2012 and 2019, and in 

2019, the dispensing rate was the lowest it had been in the last 14 years at 46.7 prescriptions 

per 100 persons (i.e., more than 153 million opioid prescriptions total) (22). In addition, 

there has been an increase in the use of heroin and illicitly manufactured synthetic opioids 

(120). The increased availability of opioids contributed to increased nonmedical opioid use 
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and opioid use disorders, which may be means of suicide. The annual age-adjusted suicide 

rate with opioid poisoning listed as a contributing cause of death increased from 0.3 per 

100,000 in 1999 to 0.7 per 100,000 in 2009 and remained at 0.6–0.7 per 100,000 through 

2014 (16). The suicide rate with poisoning listed as a contributing cause of death was the 

highest among individuals aged 45–54 years between 1999 and 2011 (16), which could 

be explained by the deaths of despair hypothesis. This notion posits that widening income 

inequality and productivity slowdown may cause people to feel despair and to resort to 

coping through the use of opioids, which were made widely available during this time period 

(21).

4.5. Loneliness and Social Isolation

Loneliness (a subjective feeling of being isolated) and social isolation (the objective state 

of having few social relationships or infrequent social contact with others) are public 

health problems that may contribute to adverse health outcomes, including suicide (86). 

Although loneliness and social isolation are not systematically and routinely assessed in 

the United States, there are potential indicators of their trends. For example, loneliness and 

social isolation may be on the rise owing to increased population aging, decreased average 

household size over the last decade in the United States, and a rising number of persons 

living alone (55, 123). In addition, loneliness and suicide risk may be greater in scarcely 

populated states, though recent research has yielded mixed results. Mullen and colleagues 

(83) did not observe differences in loneliness between rural and urban primary care patients, 

whereas Henning-Smith and colleagues (54) found that persons living in areas with fewer 

than 10,000 people reported having more family members they could count on and more 

friends than did urban residents. Furthermore, loneliness levels appear to be greater among 

non-Hispanic Black residents of rural areas compared with those living in metropolitan areas 

(54). A 2020 report from the National Academies of Sciences, Engineering, and Medicine 

provides a comprehensive review of the prevalence of social isolation and loneliness in 

various populations and their impact on mortality and morbidity (86); groups that are at 

high risk of loneliness and social isolation include older adults; immigrants; lesbian, gay, 

bisexual, and transgender (LGBT) populations; racially and ethnically minoritized groups; 

and victims of elder abuse. Older adults are at particularly high risk for loneliness and 

social isolation because they are more likely to live alone, to experience loss of family 

or friends, and to have chronic illness and sensory impairments. Approximately 24% of 

Americans aged 65 and older are considered to be socially isolated, and 35% of adults aged 

45 and older reported feeling lonely (86). Immigrants may experience language barriers and 

differences in community that influence their social ties. Similarly, LGBT populations may 

experience more loneliness than their heterosexual peers owing to stigma, discrimination, 

and barriers to care (24).

5. US SUICIDE RATES IN A GLOBAL CONTEXT

It is difficult to directly compare the US suicide rate to that of other countries. Suicide 

mortality rates and trends (and quality of detection and registration methods for suicide 

deaths) are highly heterogeneous within and across countries, as originally documented at 

the end of the nineteenth century by Durkheim’s original observations (33). A recent review 
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identified increasing suicide trends in only 8 out of 195 countries: Zimbabwe, Uganda, 

Liberia, Cameroon, Jamaica, Mexico, Paraguay, and the United States (85). Global mortality 

due to suicide decreased by more than 30% between 1990 and 2016, due mostly to declines 

in suicide mortality in largely populated countries such as India and especially China (85).

Although we can infer from these data that suicide rates have been increasing in the United 

States in a way that has not been found in most of the rest of the world, there are many 

potential etiologic and methodologic explanations for these differences, and no studies have 

included direct international comparisons to identify the likely complex constellation of 

factors that have generated these observed differences. The preceding material describes 

factors that may be contributing to the increase in US suicide rates, and it is beyond the 

scope of this review to describe the impact of each of these factors in other countries 

and how it may differ. More large-scale research will be needed to fully understand cross-

national differences and their impact on suicide rates.

6. CONCLUSION

Suicide has a considerable impact on individuals, families, and communities in the United 

States, resulting in approximately $100 billion in total (direct plus indirect) costs (109). 

Despite recent slight declines in suicide mortality, rates in the United States have remained 

at their peak since the early 1940s, and there is reason for concern about suicide trends 

in specific vulnerable groups, as defined by geography, age, race and ethnicity, sexual and 

gender minoritization, military membership, and incarceration.

Notwithstanding, substantial advances in suicide prevention have been achieved over the 

last two decades. Three strategies stand out for their implications from a population-level 

suicide prevention standpoint. First, strategies to limit access to lethal means (45, 136), such 

as pesticides (44), unprotected elevated buildings and bridges (11), highly toxic medications 

(49), or firearms (3, 72), lower suicide mortality risk. Even though rapid reductions in 

firearm ownership do not seem likely in the United States for historical, political, social, 

and legal reasons (1, 14, 60), increasing evidence supports alternative methods to reduce 

access to firearms during suicidal crises. For instance, safe firearm storage interventions (31, 

82, 108) have been designed, implemented (106, 112), and trialed (81) and are included 

in current evidence-based suicide-specific counseling programs (67, 105, 111). Also, red-

flag and seizure laws—which allow for temporary prohibitions of firearm purchase or 

possession (https://www.ny.gov/programs/red-flag-gun-protection-law)—seem effective (62) 

and are supported by the majority of the US population (94).

Second, media coverage of suicide death as well as high-profile fictional representations of 

suicide increase the risk of suicide death in the population, especially when they include 

graphic depictions or prolonged discussions of suicide methods, or the mental health of 

those who died, or describe suicide as a solution to a problem. In the United States, increases 

in suicide have been documented following the death by suicide of a popular comedian 

in 2013 (38) and, though results remains equivocal, the release of a controversial TV 

series (89), among others. These media effects, however, are not inevitable, and protective 

“Papageno effects” (88) have also been observed, whereby media reporting prevents the 
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spread of suicidal behavior. Notably, protective efforts based on safe communication 

patterns, such as mass media (97) and especially social media (102) guidelines, are growing 

in size and scope, seizing the opportunity posed by social media and new modes of 

communication for new types of engagement and support.

Third, suicide prediction using novel research and clinical approaches, such as machine 

learning methods and computerized adaptive testing, may advance accurate identification of 

persons at high risk of suicide (40, 42, 129). Knowledge of who has a high suicide risk 

can inform strategies for targeting evidence-based preventive interventions such as limiting 

access to lethal means or psychosocial interventions (17, 20, 70).

Reducing suicide mortality risk in the United States is a largely unmet public health 

need with a far-reaching and long-lasting impact that is increasing among vulnerable 

and minoritized population groups. Strategies to reduce suicide mortality risk in the 

United States should prioritize implementation and scale-up of recent advances in suicide 

prevention, with a focus on the social, economic, and political contexts where suicide risk 

unfolds as the result of life course adversity faced by vulnerable and minoritized groups.

ACKNOWLEDGMENTS

This work was supported by grants R01MH109507 (J.L.G.) and R01MH121410 (K.M.K.) from the National 
Institute of Mental Health (NIMH).

LITERATURE CITED

1. Abdalla SM, Keyes KM, Galea S. 2021. A public health approach to tackling the role of culture in 
shaping the gun violence epidemic in the United States. Public Health Rep. 136(1):6–9 [PubMed: 
33108975] 

2. Anestis MD, Bond AE, Daruwala SE, Bandel SL, Bryan CJ. 2021. Suicidal ideation among 
individuals who have purchased firearms during COVID-19. Am. J. Prev. Med 60:311–17 [PubMed: 
33358551] 

3. Anglemyer A, Horvath T, Rutherford G. 2014. The accessibility of firearms and risk for suicide and 
homicide victimization among household members: a systematic review and meta-analysis. Ann. 
Intern. Med 160(2):101–10 [PubMed: 24592495] 

4. Anglemyer A, Miller ML, Buttrey S, Whitaker L. 2016. Suicide rates and methods in active 
duty military personnel, 2005 to 2011: a cohort study. Ann. Intern. Med 165(3):167–74 [PubMed: 
27272476] 

5. Arias E, Heron M, Natl. Cent. Health Stat., Hakes J, US Census Bur. 2016. The validity of race 
and Hispanic-origin reporting on death certificates in the United States: an update. Vital Health Stat. 
2016(172):1–21

6. Ayano G, Tsegay L, Abraha M, Yohannes K. 2019. Suicidal ideation and attempt among homeless 
people: a systematic review and meta-analysis. Psychiatr. Q 90(4):829–42 [PubMed: 31463733] 

7. Bailey ZD, Krieger N, Agénor M, Graves J, Linos N, Bassett MT. 2017. Structural racism and 
health inequities in the USA: evidence and interventions. Lancet 389(10077):1453–63 [PubMed: 
28402827] 

8. Barber CW, Miller MJ. 2014. Reducing a suicidal person’s access to lethal means of suicide: a 
research agenda. Am. J. Prev. Med 47(3 Suppl. 2):S264–72 [PubMed: 25145749] 

9. Barr B, Taylor-Robinson D, Scott-Samuel A, McKee M, Stuckler D. 2012. Suicides associated 
with the 2008–10 economic recession in England: time trend analysis. BMJ 345:e5142 [PubMed: 
22893569] 

Martínez-Alés et al. Page 13

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



10. Bennett J. 2021. Long-term unemployment has risen sharply in U.S. amid 
the pandemic, especially among Asian Americans. Fact Sheet, Pew Res. Cent., 
Washington, DC. https://www.pewresearch.org/fact-tank/2021/03/11/long-term-unemployment-
has-risen-sharply-in-u-s-amid-the-pandemic-especially-among-asian-americans/

11. Bennewith O,Nowers M, Gunnell D. 2007. Effect of barriers on the Clifton suspension bridge, 
England, on local patterns of suicide: implications for prevention. Br. J. Psychiatry 190:266–67 
[PubMed: 17329749] 

12. Blosnich JR,Montgomery AE, Dichter ME, Gordon AJ,Kavalieratos D, et al. 2020. Social 
determinants and military veterans’ suicide ideation and attempt: a cross-sectional analysis of 
electronic health record data. J. Gen. Intern. Med 35(6):1759–67 [PubMed: 31745856] 

13. Bohnert ASB, Ilgen MA. 2019. Understanding links among opioid use, overdose, and suicide. N. 
Engl. J. Med 380(1):71–79 [PubMed: 30601750] 

14. Boine C, Siegel M, Ross C, Fleegler EW, Alcorn T. 2020. What is gun culture? Cultural variations 
and trends across the United States. Humanit. Soc. Sci. Commun 7(1):21

15. Bor J, Venkataramani AS, Williams DR, Tsai AC. 2018. Police killings and their spillover effects 
on the mental health of black Americans: a population-based, quasi-experimental study. Lancet 
392(10144):302–10 [PubMed: 29937193] 

16. Braden JB, Edlund MJ, Sullivan MD. 2017. Suicide deaths with opioid poisoning in the United 
States: 1999–2014. Am. J. Public Health 107(3):421–26 [PubMed: 28103068] 

17. Braun C, Bschor T, Franklin J, Baethge C. 2016. Suicides and suicide attempts during long-
term treatment with antidepressants: a meta-analysis of 29 placebo-controlled studies including 
6,934 patients with major depressive disorder. Psychother. Psychosom 85(3):171–79 [PubMed: 
27043848] 

18. Brave Heart MYH. 2003. The historical trauma response among natives and its relationship with 
substance abuse: a Lakota illustration. J. Psychoactive Drugs 35(1):7–13 [PubMed: 12733753] 

19. Brave Heart MYH, DeBruyn LM. 1998. The American Indian Holocaust: healing historical 
unresolved grief. Am. Indian Alsk. Native Ment. Health Res 8(2):56–78 [PubMed: 9842066] 

20. Brown GK, Ten Have T, Henriques GR, Xie SX, Hollander JE, Beck AT. 2005. Cognitive 
therapy for the prevention of suicide attempts: a randomized controlled trial. JAMA 294(5):563–70 
[PubMed: 16077050] 

21. Case A, Deaton A. 2015. Rising morbidity and mortality in midlife among white non-Hispanic 
Americans in the 21st century. PNAS 112(49):15078–83 [PubMed: 26575631] 

22. CDC (Cent. Dis. Control Prev.). 2020. U.S. opioid dispensing rate maps Drug Overdose. https://
www.cdc.gov/drugoverdose/rxrate-maps/index.html

23. CDC (Cent. Dis. Control Prev.). 2020. WISQARS™ injury data. Injury Prevention & Control. 
https://www.cdc.gov/injury/wisqars/index.html

24. CDC (Cent. Dis. Control Prev.) 2021. Loneliness and social isolation linked to serious health 
conditions. Alzheimer’s Disease and Healthy Aging. https://www.cdc.gov/aging/publications/
features/lonely-older-adults.html

25. CDC (Cent. Dis. Control Prev.). 2021. Suicide mortality by state. National Center for Health 
Statistics. https://www.cdc.gov/nchs/pressroom/sosmap/suicide-mortality/suicide.htm

26. Ceccherini-Nelli A, Priebe S. 2011. Economic factors and suicide rates: associations over time in 
four countries. Soc. Psychiatry Psychiatr. Epidemiol 46(10):975–82 [PubMed: 20652218] 

27. Corcoran P, Griffin E, Arensman E, Fitzgerald AP, Perry IJ. 2015. Impact of the economic 
recession and subsequent austerity on suicide and self-harm in Ireland: an interrupted time series 
analysis. Int. J. Epidemiol 44(3):969–77 [PubMed: 26082406] 

28. Culhane D, Szymkowiak D, Schinka JA. 2019. Suicidality and the onset of homelessness: evidence 
for a temporal association from VHA treatment records. Psychiatr. Serv 70(11):1049–52 [PubMed: 
31337320] 

29. Curtin SC, Hedegaard H. 2019. Suicide rates for females and males by race/ethnicity: United 
States: 1999 and 2017. Health E-State Rep., Natl. Cent. Health Stat., Hyattsville, MD. https://
www.cdc.gov/nchs/data/hestat/suicide/rates_1999_2017.pdf

30. De Vogli R, Marmot M, Stuckler D. 2013. Excess suicides and attempted suicides in Italy 
attributable to the Great Recession. J. Epidemiol. Community Health 67(4):378–79

Martínez-Alés et al. Page 14

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.pewresearch.org/fact-tank/2021/03/11/long-term-unemployment-has-risen-sharply-in-u-s-amid-the-pandemic-especially-among-asian-americans/
https://www.pewresearch.org/fact-tank/2021/03/11/long-term-unemployment-has-risen-sharply-in-u-s-amid-the-pandemic-especially-among-asian-americans/
https://www.cdc.gov/drugoverdose/rxrate-maps/index.html
https://www.cdc.gov/drugoverdose/rxrate-maps/index.html
https://www.cdc.gov/injury/wisqars/index.html
https://www.cdc.gov/aging/publications/features/lonely-older-adults.html
https://www.cdc.gov/aging/publications/features/lonely-older-adults.html
https://www.cdc.gov/nchs/pressroom/sosmap/suicide-mortality/suicide.htm
https://www.cdc.gov/nchs/data/hestat/suicide/rates_1999_2017.pdf
https://www.cdc.gov/nchs/data/hestat/suicide/rates_1999_2017.pdf


31. Dempsey CL, Benedek DM, Zuromski KL, Riggs-Donovan C, Ng THH, et al. 2019. Association 
of firearm ownership, use, accessibility, and storage practices with suicide risk among US Army 
soldiers. JAMA Netw. Open 2(6):e195383 [PubMed: 31173124] 

32. DoD (Dep. Defense). 2020. Annual suicide report. Calendar 
year 2019. Rep., DoD Under Secr. Def. Pers. Readiness, 
Arlington, VA. https://www.dspo.mil/Portals/113/Documents/CY2019%20Suicide%20Report/
DoD%20Calendar%20Year%20CY%202019%20Annual%20Suicide%20Report.pdf

33. Durkheim E. 1966 (1897). Suicide: A Study in Sociology, transl. Spaulding JA, Simpson G. New 
York: Free Press

34. Eaton KM, Messer SC, Wilson ALG, Hoge CW. 2006. Strengthening the validity of population-
based suicide rate comparisons: an illustration using U.S. military and civilian data. Suicide Life 
Threat. Behav 36(2):182–91 [PubMed: 16704323] 

35. Edwards LV, Lindong I, Brown L, Hawkins AS, Dennis S, et al. 2017. None of us will get out of 
here alive: the intersection of perceived risk for HIV, risk behaviors and survival expectations 
among African American emerging adults. J. Health Care Poor Underserved 28(2S):48–68 
[PubMed: 28458264] 

36. Elbogen EB, Lanier M, Montgomery AE, Strickland S, Wagner HR, Tsai J. 2020. Financial 
strain and suicide attempts in a nationally representative sample of US adults. Am. J. Epidemiol 
189(11):1266–74 [PubMed: 32696055] 

37. Fernandez M. 2021. CDC: suicides decreased in 2020. Axios, 
April 1. https://www.axios.com/suicide-decreased-in-2020-pandemic-mental-health-26196eaf-
a245-4d21-85eb-eeb864a24449.html

38. Fink DS, Santaella-Tenorio J, Keyes KM. 2018. Increase in suicides the months after the death of 
Robin Williams in the US. PLOS ONE 13(2):e0191405 [PubMed: 29415016] 

39. Fowler KA, Gladden RM, Vagi KJ, Barnes J, Frazier L. 2015. Increase in suicides associated with 
home eviction and foreclosure during the US housing crisis: findings from 16 National Violent 
Death Reporting System States, 2005–2010. Am.J. Public Health 105(2):311–16 [PubMed: 
25033148] 

40. Franklin JC, Ribeiro JD, Fox KR, Bentley KH, Kleiman EM, et al. 2017. Risk factors for suicidal 
thoughts and behaviors: a meta-analysis of 50 years of research. Psychol. Bull 143(2):187–232 
[PubMed: 27841450] 

41. Gallup. 2007. Guns. Gallup. https://news.gallup.com/poll/1645/guns.aspx

42. Gibbons RD, Kupfer D, Frank E, Moore T, Beiser DG, Boudreaux ED. 2017. Development of 
a Computerized Adaptive Test Suicide Scale–The CAT-SS. J. Clin. Psychiatry 78(9):1376–82 
[PubMed: 28493655] 

43. Gunnell D, Eddleston M. 2003. Suicide by intentional ingestion of pesticides: a continuing tragedy 
in developing countries. Int. J. Epidemiol 32(6):902–9 [PubMed: 14681240] 

44. Gunnell D, Knipe D, Chang S-S, Pearson M, Konradsen F, et al. 2017. Prevention of suicide with 
regulations aimed at restricting access to highly hazardous pesticides: a systematic review of the 
international evidence. Lancet Glob. Health 5(10):e1026–37 [PubMed: 28807587] 

45. Gunnell D, Miller M. 2010. Strategies to prevent suicide. BMJ 341:c3054 [PubMed: 20605891] 

46. Hadland SE, Rivera-Aguirre A, Marshall BDL, Cerdá M. 2019. Association of pharmaceutical 
industry marketing of opioid products with mortality from opioid-related overdoses. JAMA Netw. 
Open 2(1):e186007 [PubMed: 30657529] 

47. Hanson A. 2010. Correctional suicide: Has progress ended? J. Am. Acad. Psychiatry Law 38(1):6–
10 [PubMed: 20305068] 

48. Harper S, Bruckner TA. 2017. Did the Great Recession increase suicides in the USA? Evidence 
from an interrupted time-series analysis. Ann. Epidemiol 27(7):409–414.e6 [PubMed: 28625812] 

49. Hawton K, Bergen H, Simkin S, Dodd S, Pocock P, et al. 2013. Long term effect of reduced 
pack sizes of paracetamol on poisoning deaths and liver transplant activity in England and Wales: 
interrupted time series analyses. BMJ 346:f403 [PubMed: 23393081] 

50. Hedegaard H, Curtin SC, Warner M. 2020. Increase in suicide mortality in the United States, 
1999–2018. Data Brief 362, Natl. Cent. Health Stat.,Hyattsville, MD. https://www.cdc.gov/nchs/
data/databriefs/db362-h.pdf

Martínez-Alés et al. Page 15

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.dspo.mil/Portals/113/Documents/CY2019%20Suicide%20Report/DoD%20Calendar%20Year%20CY%202019%20Annual%20Suicide%20Report.pdf
https://www.dspo.mil/Portals/113/Documents/CY2019%20Suicide%20Report/DoD%20Calendar%20Year%20CY%202019%20Annual%20Suicide%20Report.pdf
https://www.axios.com/suicide-decreased-in-2020-pandemic-mental-health-26196eaf-a245-4d21-85eb-eeb864a24449.html
https://www.axios.com/suicide-decreased-in-2020-pandemic-mental-health-26196eaf-a245-4d21-85eb-eeb864a24449.html
https://news.gallup.com/poll/1645/guns.aspx
https://www.cdc.gov/nchs/data/databriefs/db362-h.pdf
https://www.cdc.gov/nchs/data/databriefs/db362-h.pdf


51. Hedegaard H, Curtin S, Warner M. 2018. Suicide mortality in the United States, 1999–2017. Data 
Brief 330, Natl. Cent. Health Stat., Hyattsville, MD. https://www.cdc.gov/nchs/data/databriefs/
db330-h.pdf

52. Hedegaard H, Curtin SC, Warner M. 2018. Suicide rates in the United States continue to 
increase. Data Brief 309, Natl. Cent. Health Stat., Hyattsville, MD. https://www.cdc.gov/nchs/data/
databriefs/db309.pdf

53. Helmkamp JC. 1995. Suicides in the military: 1980–1992. Mil. Med 160(2):45–50 [PubMed: 
7783916] 

54. Henning-Smith C, Moscovice I, Kozhimannil K. 2019. Differences in social isolation and its 
relationship to health by rurality. J. Rural Health 35(4):540–49 [PubMed: 30609155] 

55. Holt-Lunstad J. 2017. The potential public health relevance of social isolation and loneliness: 
prevalence, epidemiology, and risk factors. Public Policy Aging Rep. 27(4):127–30

56. Huguet N, Kaplan MS, McFarland BH. 2012. Rates and correlates of undetermined deaths among 
African Americans: results from the National Violent Death Reporting System. Suicide Life 
Threat. Behav 42(2):185–96 [PubMed: 22486604] 

57. Hwang W-C, Goto S 2008. The impact of perceived racial discrimination on the mental health of 
Asian American and Latino college students. Cult. Divers. Ethnic Minor. Psychol 14(4):326–35

58. Jordan A, Allsop AS, Collins PY. 2021. Decriminalising being Black with mental illness. Lancet 
Psychiatry 8(1):8–9 [PubMed: 33341173] 

59. Kajeepeta S,Mauro PM, Keyes KM,El-Sayed AM, Rutherford CG,Prins SJ. 2021.Association 
between county jail incarceration and cause-specific county mortality in the USA, 1987–2017: a 
retrospective, longitudinal study. Lancet Public Health 6:E240–48 [PubMed: 33636104] 

60. Kalesan B, Villarreal MD, Keyes KM, Galea S. 2016. Gun ownership and social gun culture. Inj. 
Prev 22(3):216–20 [PubMed: 26124073] 

61. Kerr WC, Kaplan MS, Huguet N, Caetano R, Giesbrecht N, McFarland BH. 2017. Economic 
recession, alcohol, and suicide rates: comparative effects of poverty, foreclosure, and job loss. Am. 
J. Prev. Med 52(4):469–75 [PubMed: 27856114] 

62. Kivisto AJ, Phalen PL. 2018. Effects of risk-based firearm seizure laws in Connecticut and Indiana 
on suicide rates, 1981–2015. Psychiatr. Serv 69(8):855–62 [PubMed: 29852823] 

63. Kochhar R, Cilluffo A. 2018. Income inequality in the U.S. is rising most rapidly among Asians. 
Rep., Pew Res. Cent., Washington, DC. https://www.pewresearch.org/social-trends/2018/07/12/
income-inequality-in-the-u-s-is-rising-most-rapidly-among-asians/

64. Kopparam R 2020. Gaps in U.S. rural and urban economic growth 
widened in the post-Great Recession economy, with implications amid 
the coronavirus recession. Washington Center for Equitable Growth, Aug. 
6. https://equitablegrowth.org/gaps-in-u-s-rural-and-urban-economic-growth-widened-in-the-post-
great-recession-economy-with-implications-amid-the-coronavirus-recession/

65. Kuroki Y 2018. Comparison of suicide rates among Asian Americans in 2000 and 2010. OMEGA 
77(4):404–11 [PubMed: 30035705] 

66. Kwon S, Han D. 2019. Discrimination, mental disorders, and suicidal ideation in Latino adults: 
decomposing the effects of discrimination. J. Immigr. Minor. Health 21(1):143–50 [PubMed: 
29564641] 

67. Lemle RB. 2020. Veterans, firearms, and suicide: safe storage prevention policy and the 
PREVENTS Roadmap. Fed. Pract 37(9):426–33 [PubMed: 33029068] 

68. Levine P, McKnight R. 2020. Three million more guns: the Spring 2020 spike in firearm 
sales. Brookings, July 13. https://www.brookings.edu/blog/up-front/2020/07/13/three-million-
more-guns-the-spring-2020-spike-in-firearm-sales/

69. Lewis G, Sloggett A. 1998. Suicide, deprivation, and unemployment: record linkage study. BMJ 
317(7168):1283–86 [PubMed: 9804714] 

70. Linehan MM, Comtois KA, Murray AM, Brown MZ, Gallop RJ, et al. 2006. Two-year randomized 
controlled trial and follow-up of dialectical behavior therapy vs therapy by experts for suicidal 
behaviors and borderline personality disorder. Arch. Gen. Psychiatry 63(7):757–66 [PubMed: 
16818865] 

Martínez-Alés et al. Page 16

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/nchs/data/databriefs/db330-h.pdf
https://www.cdc.gov/nchs/data/databriefs/db330-h.pdf
https://www.cdc.gov/nchs/data/databriefs/db309.pdf
https://www.cdc.gov/nchs/data/databriefs/db309.pdf
https://www.pewresearch.org/social-trends/2018/07/12/income-inequality-in-the-u-s-is-rising-most-rapidly-among-asians/
https://www.pewresearch.org/social-trends/2018/07/12/income-inequality-in-the-u-s-is-rising-most-rapidly-among-asians/
https://equitablegrowth.org/gaps-in-u-s-rural-and-urban-economic-growth-widened-in-the-post-great-recession-economy-with-implications-amid-the-coronavirus-recession/
https://equitablegrowth.org/gaps-in-u-s-rural-and-urban-economic-growth-widened-in-the-post-great-recession-economy-with-implications-amid-the-coronavirus-recession/
https://www.brookings.edu/blog/up-front/2020/07/13/three-million-more-guns-the-spring-2020-spike-in-firearm-sales/
https://www.brookings.edu/blog/up-front/2020/07/13/three-million-more-guns-the-spring-2020-spike-in-firearm-sales/


71. Lorant V, Kunst AE, Huisman M, Costa G, Mackenbach J, EU Work. Group Socio-Econ. 
Inequal. Health. 2005. Socio-economic inequalities in suicide: a European comparative study. 
Br. J. Psychiatry 187:49–54 [PubMed: 15994571] 

72. Lubin G, Werbeloff N, Halperin D, Shmushkevitch M, Weiser M, Knobler HY. 2010. Decrease 
in suicide rates after a change of policy reducing access to firearms in adolescents: a naturalistic 
epidemiological study. Suicide Life. Threat. Behav 40(5):421–24 [PubMed: 21034205] 

73. Luo F, Florence CS, Quispe-Agnoli M, Ouyang L, Crosby AE. 2011. Impact of business cycles on 
US suicide rates, 1928–2007. Am. J. Public Health 101(6):1139–46 [PubMed: 21493938] 

74. Martínez-Alés G, Gimbrone C, Rutherford C, Kandula S, Olfson M, et al. 2021. Role of firearm 
ownership on 2001–2016 trends in U.S. firearm suicide rates. Am. J. Prev. Med 61(6):795–803 
[PubMed: 34420829] 

75. Martínez-Alés G, Pamplin JR II, Rutherford C, Gimbrone C, Kandula S, et al. 2021. Age, period, 
and cohort effects on suicide death in the United States from 1999 to 2018: moderation by sex, 
race, and firearm involvement. Mol. Psychiatry. 10.1038/s41380-021-01078-1

76. McKeown RE, Cuffe SP, Schulz RM. 2006. US suicide rates by age group, 1970–2002: an 
examination of recent trends. Am. J. Public Health 96(10):1744–51 [PubMed: 17008567] 

77. Meltzer H, Bebbington P, Brugha T, Jenkins R, McManus S, Dennis MS. 2011. Personal debt and 
suicidal ideation. Psychol. Med 41(4):771–78 [PubMed: 20550757] 

78. Miller JR, Piper TM, Ahern J, Tracy M, Tardiff KJ, et al. 2005. Income inequality and risk of 
suicide in New York City neighborhoods: a multilevel case-control study. Suicide Life Threat. 
Behav 35(4):448–59 [PubMed: 16178697] 

79. Miller M, Azrael D, Hepburn L, Hemenway D, Lippmann SJ. 2006. The association between 
changes in household firearm ownership and rates of suicide in the United States, 1981–2002. Inj. 
Prev 12(3):178–82 [PubMed: 16751449] 

80. Miller M, Lippmann SJ, Azrael D, Hemenway D. 2007. Household firearm ownership and rates of 
suicide across the 50 United States. J. Trauma Acute Care Surg 62(4):1029–35

81. Miller M, Salhi C, Barber C,Azrael D, Beatriz E, et al. 2020. Changes in firearm and medication 
storage practices in homes of youths at risk for suicide: results of the SAFETY Study, a clustered, 
emergency department-based, multisite, stepped-wedge trial. Ann. Emerg. Med 76(2):194–205 
[PubMed: 32307124] 

82. Monuteaux MC,Azrael D,Miller M. 2019.Association of increased safe household firearm storage 
with firearm suicide and unintentional death among US youths. JAMA Pediatr. 173(7):657–62 
[PubMed: 31081861] 

83. Mullen RA, Tong S, Sabo RT, Liaw WR, Marshall J, et al. 2019. Loneliness in primary care 
patients: a prevalence study. Ann. Fam. Med 17(2):108–15 [PubMed: 30858253] 

84. Mumola CJ. 2005. Suicide and homicide in state prisons and local jails. Bur. Justice Stat. 
Spec. Rep. NCJ 210036, US Dep. Justice, Off. Justice Progr., Washington, DC. https://bjs.ojp.gov/
content/pub/pdf/shsplj.pdf

85. Naghavi M 2019. Global, regional, and national burden of suicide mortality 1990 to 2016: 
systematic analysis for the Global Burden of Disease Study 2016. BMJ 364:l94 [PubMed: 
31339847] 

86. Natl. Acad. Sci. Eng. Med. 2020. Social Isolation and Loneliness in Older Adults: Opportunities 
for the Health Care System. Washington, DC: Natl. Acad. Press. 10.17226/25663

87. Natl. Advis. Comm. Rural Health Hum. Serv. 2017. Understanding the impact of suicide in 
rural America. Policy Brief, Dep. Health Hum. Serv., Washington, DC. https://www.hrsa.gov/sites/
default/files/hrsa/advisory-committees/rural/publications/2017-impact-of-suicide.pdf

88. Niederkrotenthaler T 2016. A suicide-protective Papageno effect of media portrayals of coping 
with suicidality. Inj. Prev 22(Suppl. 2):A8–9

89. Niederkrotenthaler T, Stack S, Till B, Sinyor M, Pirkis J, et al. 2019. Association of increased 
youth suicides in the United States with the release of 13 Reasons Why. JAMA Psychiatry 
76(9):933–40 [PubMed: 31141094] 

90. Noonan M, Rohloff H, Ginder S. 2015.Mortality in local jails and state prisons, 2000–
2013—statistical tables. NCJ 248756, Bur.Justice Stat., Washington, DC. https://bjs.ojp.gov/
content/pub/pdf/mljsp0013st.pdf

Martínez-Alés et al. Page 17

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://bjs.ojp.gov/content/pub/pdf/shsplj.pdf
https://bjs.ojp.gov/content/pub/pdf/shsplj.pdf
https://www.hrsa.gov/sites/default/files/hrsa/advisory-committees/rural/publications/2017-impact-of-suicide.pdf
https://www.hrsa.gov/sites/default/files/hrsa/advisory-committees/rural/publications/2017-impact-of-suicide.pdf
https://bjs.ojp.gov/content/pub/pdf/mljsp0013st.pdf
https://bjs.ojp.gov/content/pub/pdf/mljsp0013st.pdf


91. Norström T, Grönqvist H. 2015. The Great Recession, unemployment and suicide. J Epidemiol 
Community Health 69(2):110–16 [PubMed: 25339416] 

92. Oquendo MA, Sullivan GM, Sudol K, Baca-Garcia E, Stanley BH, et al. 2014. Toward a 
biosignature for suicide. Am. J. Psychiatry 171(12):1259–77 [PubMed: 25263730] 

93. Oyesanya M, Lopez-Morinigo J, Dutta R. 2015. Systematic review of suicide in economic 
recession. World J. Psychiatry 5(2):243–54 [PubMed: 26110126] 

94. Paterson L. 2019. Poll: Americans, including Republicans and gun owners, broadly support red 
flag laws. NPR, Aug. 20. https://www.npr.org/2019/08/20/752427922/poll-americans-including-
republicans-and-gun-owners-broadly-support-red-flag-law

95. Phillips JA, Nugent CN. 2014. Suicide and the Great Recession of 2007–2009: the role of 
economic factors in the 50 U.S. states. Soc. Sci. Med 116:22–31 [PubMed: 24973571] 

96. Phillips JA, Robin AV, Nugent CN, Idler EL. 2010. Understanding recent changes in suicide rates 
among the middle-aged: period or cohort effects? Public Health Rep. 125(5):680–88 [PubMed: 
20873284] 

97. Pirkis J,Blood RW, Beautrais A, Burgess P, Skehans J. 2006.Media guidelines on the reporting of 
suicide. Crisis 27(2):82–87 [PubMed: 16913330] 

98. Rachiotis G, Stuckler D, McKee M, Hadjichristodoulou C. 2015. What has happened to suicides 
during the Greek economic crisis? Findings from an ecological study of suicides and their 
determinants (2003–2012). BMJ Open 5(3):e007295

99. Raifman J, Charlton BM, Arrington-Sanders R, Chan PA, Rusley J, et al. 2020. Sexual orientation 
and suicide attempt disparities among US adolescents: 2009–2017. Pediatrics 145(3):e20191658 
[PubMed: 32041815] 

100. Reeves A, Stuckler D, McKee M, Gunnell D, Chang S-S, Basu S. 2012. Increase in state suicide 
rates in the USA during economic recession. Lancet 380(9856):1813–14 [PubMed: 23141814] 

101. Reimann CA, Mazuchowski EL. 2018. Suicide rates among active duty service members 
compared with civilian counterparts,2005–2014. Mil. Med 183(Suppl. 1):396–402 [PubMed: 
29635600] 

102. Robinson J, Hill NTM, Thorn P, Battersby R, Teh Z, et al. 2018. The #chatsafe project. 
Developing guidelines to help young people communicate safely about suicide on social media: a 
Delphi study. PLOS ONE 13(11):e0206584 [PubMed: 30439958] 

103. Rockett IRH, Samora JB, Coben JH. 2006. The black-white suicide paradox: possible effects of 
misclassification. Soc. Sci. Med 63(8):2165–75 [PubMed: 16844274] 

104. Rosay AB. 2016. Violence against American Indian and Alaska Native women and men. Natl. 
Inst. Justice J 277:38–45

105. Rowhani-Rahbar A, Simonetti JA, Rivara FP. 2016. Effectiveness of interventions to promote safe 
firearm storage. Epidemiol. Rev 38(1):111–24 [PubMed: 26769724] 

106. Sale E, Hendricks M, Weil V, Miller C, Perkins S,McCudden S. 2018. Counseling on Access to 
Lethal Means (CALM): an evaluation of a suicide prevention means restriction training program 
for mental health providers. Community Ment. Health J 54(3):293–301 [PubMed: 29185154] 

107. Sentell JW, Lacroix M, Sentell JV, Finstuen K. 1997. Predictive patterns of suicidal behavior: the 
United States armed services versus the civilian population. Mil. Med 162(3):168–71 [PubMed: 
9121661] 

108. Shenassa ED, Rogers ML, Spalding KL, Roberts MB. 2004. Safer storage of firearms at 
home and risk of suicide: a study of protective factors in a nationally representative sample. 
J. Epidemiol. Community Health 58(10):841–48 [PubMed: 15365110] 

109. Shepard DS, Gurewich D, Lwin AK, Reed GA Jr., Silverman MM. 2016. Suicide and suicidal 
attempts in the United States: costs and policy implications. Suicide Life Threat. Behav 
46(3):352–62 [PubMed: 26511788] 

110. Shields LBE, Hunsaker DM, Hunsaker JC III. 2005. Trends of suicide in the United States during 
the 20th century. In Forensic Pathology Reviews, Vol. 3,ed Tsokos M, pp. 305–35. Totowa, NJ: 
Humana Press

111. Stanley B, Brown GK, Brenner LA, Galfalvy HC, Currier GW, et al. 2018. Comparison of the 
safety planning intervention with follow-up versus usual care of suicidal patients treated in the 
emergency department. JAMA Psychiatry 75(9):894–900 [PubMed: 29998307] 

Martínez-Alés et al. Page 18

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.npr.org/2019/08/20/752427922/poll-americans-including-republicans-and-gun-owners-broadly-support-red-flag-law
https://www.npr.org/2019/08/20/752427922/poll-americans-including-republicans-and-gun-owners-broadly-support-red-flag-law


112. Stanley IH, Hom MA, Sachs-Ericsson NJ, Gallyer AJ, Joiner TE. 2020. A pilot randomized 
clinical trial of a lethal means safety intervention for young adults with firearm familiarity at risk 
for suicide. J. Consult. Clin. Psychol. 88(4):372–83 [PubMed: 31916797] 

113. Stone DM,Jones CM, Mack KA. 2021. Changes in suicide rates—United States, 2018–2019. 
MMWR 70:261–68 [PubMed: 33630824] 

114. Stone DM, Simon TR, Fowler KA, Kegler SR, Yuan K, et al. 2018. Vital Signs: Trends in state 
suicide rates—United States, 1999–2016 and circumstances contributing to suicide—27 states, 
2015. MMWR 67:617–24 [PubMed: 29879094] 

115. Susser E. 2004. Eco-epidemiology: thinking outside the black box. Epidemiology 15(5):519–20 
[PubMed: 15308946] 

116. Swanson SA, Eyllon M, Sheu Y-H, Miller M. 2021. Firearm access and adolescent suicide risk: 
toward a clearer understanding of effect size. Inj. Prev 27:264–70

117. Tann SS, Yabiku ST, Okamoto SK, Yanow J. 2007. TriADD: the risk for alcohol abuse, 
depression, and diabetes multimorbidity in the American Indian and Alaska Native population. 
Am. Indian Alsk. Native Ment. Health Res 14(1):1–23

118. Tøllefsen IM, Helweg-Larsen K, Thiblin I, Hem E, Kastrup MC, et al. 2015. Are suicide 
deaths underreported? Nationwide re-evaluations of 1800 deaths in Scandinavia. BMJ Open 
5(11):e009120

119. Tran F,Morrison C. 2020. Income inequality and suicide in the United States: a spatial analysis of 
1684 U.S. counties using geographically weighted regression. Spat. Spatio-Temporal Epidemiol 
34:100359

120. Trescot AM, Helm S, Hansen H, Benyamin R, Glaser SE, et al. 2008. Opioids in the management 
of chronic non-cancer pain: an update of American Society of the Interventional Pain Physicians’ 
(ASIPP) Guidelines. Pain Physician 11(2 Suppl.):S5–62 [PubMed: 18443640] 

121. Turvey C, Stromquist A, Kelly K, Zwerling C, Merchant J. 2002. Financial loss and 
suicidal ideation in a rural community sample. Acta Psychiatr. Scand 106(5):373–80 [PubMed: 
12366472] 

122. US Bur. Labor Stat. 2021. Employment situation news release. Econ. News Release, Feb. 5, 
https://www.bls.gov/news.release/archives/empsit_02052021.htm

123. US Census Bur. 2011. Changing American households. Slides, US Census Bur., Silver Hill, MD. 
https://www.census.gov/newsroom/pdf/cah_slides.pdf

124. US Census Bur. 2020. Mortality schedules. History. https://www.census.gov/history/pdf/
mortality.pdf

125. Van Orden KA, Witte TK, Cukrowicz KC, Braithwaite S, Selby EA,Joiner TE Jr. 2010. The 
interpersonal theory of suicide. Psychol. Rev 117(2):575–600 [PubMed: 20438238] 

126. Van Zee A. 2009. The promotion and marketing of OxyContin: commercial triumph, public 
health tragedy. Am. J. Public Health 99(2):221–27 [PubMed: 18799767] 

127. Vos T, Lim SS,Abbafati C,Abbas KM,Abbasi M, et al. 2020. Global burden of 369 diseases and 
injuries in 204 countries and territories, 1990–2019: a systematic analysis for the Global Burden 
of Disease Study 2019. Lancet 396(10258):1204–22 [PubMed: 33069326] 

128. Wadsworth T, Kubrin CE. 2007. Hispanic suicide in U.S. metropolitan areas: examining the 
effects of immigration, assimilation, affluence, and disadvantage. Am.J. Sociol 112(6):1848–85

129. Walsh CG, Ribeiro JD, Franklin JC. 2017. Predicting risk of suicide attempts over time through 
machine learning. Clin. Psychol. Sci 5:457–69

130. Warshauer ME, Monk M. 1978. Problems in suicide statistics for whites and blacks. Am.J. Public 
Health 68(4):383–88 [PubMed: 645985] 

131. WHO (World Health Organ.). 2021. Suicide. Fact Sheet, WHO, Geneva. https://www.who.int/
news-room/fact-sheets/detail/suicide

132. WHO (World Health Organ.), IASP (Int. Assoc. Suicide Prev.). 2007. Preventing suicide in 
jails and prisons. Rep., Dep. Ment. Health Subst. Abuse, WHO, Geneva. https://apps.who.int/iris/
bitstream/handle/10665/43678/9789241595506_eng.pdf

133. Wiepjes CM, den Heijer M, Bremmer MA, Nota NM, de Blok CJM, et al. 2020. Trends in suicide 
death risk in transgender people: results from the Amsterdam Cohort of Gender Dysphoria study 
(1972–2017). Acta Psychiatr. Scand 141(6):486–91 [PubMed: 32072611] 

Martínez-Alés et al. Page 19

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.bls.gov/news.release/archives/empsit_02052021.htm
https://www.census.gov/newsroom/pdf/cah_slides.pdf
https://www.census.gov/history/pdf/mortality.pdf
https://www.census.gov/history/pdf/mortality.pdf
https://www.who.int/news-room/fact-sheets/detail/suicide
https://www.who.int/news-room/fact-sheets/detail/suicide
https://apps.who.int/iris/bitstream/handle/10665/43678/9789241595506_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/43678/9789241595506_eng.pdf


134. Woolf SH, Schoomaker H. 2019. Life expectancy and mortality rates in the United States, 1959–
2017. JAMA 322(20):1996–2016 [PubMed: 31769830] 

135. Wyatt LC, Ung T, Park R, Kwon SC, Trinh-Shevrin C. 2015. Risk factors of suicide and 
depression among Asian American, Native Hawaiian, and Pacific Islander youth: a systematic 
literature review. J. Health Care Poor Underserved 26:191–237 [PubMed: 25981098] 

136. Zalsman G, Hawton K, Wasserman D, van Heeringen K, Arensman E, et al. 2016. Suicide 
prevention strategies revisited: 10-year systematic review. Lancet Psychiatry 3(7):646–59 
[PubMed: 27289303] 

137. Zhong S, Senior M, Yu R, Perry A, Hawton K, et al. 2021. Risk factors for suicide in prisons: a 
systematic review and meta-analysis. Lancet Public Health 6:e164–74 [PubMed: 33577780] 

Martínez-Alés et al. Page 20

Annu Rev Public Health. Author manuscript; available in PMC 2024 May 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
US suicide mortality trends between 1900 and 2019, age-adjusted to the 2000 US 

population.
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