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Abstract 

Suicide is one of the leading causes of death in the United States. The rise in suicide rates 

is contributing to the recently observed decline in life expectancy. While previous research 

identified a solid association between economic strain and suicide, little attention has been paid 

to how specific welfare policies that are designed to alleviate economic strain may influence 

suicide rates. There is a growing body of research that is using an institutional approach to 

demonstrate the role of welfare-state policies in the distribution of health. However, this 

perspective has not been applied yet to the investigation of suicide. In this study, I combine these 

approaches to analyze the association between two specific policies, Supplemental Nutrition 

Assistance Program (SNAP) and Earned Income Tax Credit (EITC), and overall and gender-

specific suicide rates across the 50 U.S. states between 2000 and 2015. I estimate two-way fixed-

effects longitudinal models and find evidence of a robust association between one of these 

policies – SNAP – and overall and male suicide. After adjusting for a number of confounding 

factors, higher participation in SNAP is associated with lower overall and male suicide rates. 

Increasing SNAP participation by one standard deviation (4.5% of the state population) during 

the study period could have saved the lives of approximately 31,600 people overall and 24,800 

men.  

 

Keywords: suicide; health; social policy; food stamps; social determinants; panel data; fixed-

effects.   
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1. Introduction 

Suicide is one of the leading causes of death in the United States. It has increased 

constantly since 1999 and claimed more than 47,000 lives in 2017 alone. The rise in deaths by 

suicide is partially responsible for the decline in life expectancy recently observed in the United 

States (Murphy et al., 2018).  

Much sociological research has highlighted the robust association between economic 

strain and suicide (Stack, 2000). Economically strained groups, such as poor and unemployed 

populations, face greater risk of suicide, both directly and indirectly. For instance, economic 

strain may encourage unhealthy coping mechanisms such as alcohol consumption and may erode 

social networks by increasing marital conflict or forcing people to relocate to areas where they 

can find employment (Stack, 2000). Evidence suggests that job loss is the most dangerous cause 

of strain, but that co-occurrence of more than one source of strain is typical (Stack and 

Wasserman, 2007).  

This line of research has paid little attention to the relationship between social welfare 

and suicide. Scholars interested in studying how social welfare is related to health have recently 

developed a “social policy hypothesis” (Beckfield and Bambra, 2016) which aims to explain 

differences in health outcomes such as self-reported health, life expectancy, and infant mortality 

rate, across time and geographical areas (Beckfield and Krieger, 2009; Bergqvist et al., 2013). 

This approach uses an institutional lens that considers social welfare policies as the “rules of the 

game” influencing, among other things, the distribution of health (Beckfield et al., 2015).  

The purpose of this study is to combine these two approaches by testing the relationship 

between two specific policies, Supplemental Nutrition Assistance Program (SNAP) and Earned 

Income Tax Credit (EITC), and overall and gender-specific suicide rates across the 50 U.S. states 
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between 2000 and 2015. I propose that welfare stinginess may be conceived as an additional 

source of economic strain. My findings show a robust association between one of these policies – 

SNAP – and overall and male suicide. Higher levels of SNAP participation, adjusted for 

confounding factors, are statistically significantly associated with lower suicide rates. 

Longitudinal models with state and year fixed-effects predict that an increase in SNAP 

participation by one standard deviation (4.5% of state population) during the study period could 

have reduced the overall number of deaths by suicide by approximately 31,600 and the number 

of male deaths by around 24,800.  

 

2. Background 

2.1 Suicide, Economic Strain, and Policy 

For the first time in decades, life expectancy has recently decreased in the affluent world. 

This decline is particularly severe in the U.S., which has remarkably lower longevity than the 

rest of high-income countries. Among other factors influencing the recent drop in longevity in 

the U.S., the rise in suicide has primary importance (Murphy et al., 2018) and is the focus of the 

present study.  

Researchers who have analyzed the recent worsening of health in affluent countries have 

stressed the importance of approaching the issue from a macro-level perspective: after all, “the 

macro-level mortality trends require macro-level explanations” (Zajacova and Montez, 2017, p. 

991). These explanations should take advantage of the differences existing across U.S. states and 

focus on “understanding the disparities across states’ social, economic, and policy environments 

and their effect on mortality” (Zajacova and Montez, 2017, p. 991). This has been done on a 

number of morbidity and mortality measures, from self-reported health to mental health, to 
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obesity (Beckfield and Krieger, 2009; Borrell et al., 2014). Within this context, a group of 

researchers has embarked on a project to provide a coherent framework to analyze the impact of 

the welfare state on health (Beckfield et al., 2015). This new institutional theory of health 

inequalities looks at welfare-state policies as the rules of the game, which distribute health across 

the population. This perspective, which guides the present study, rarely intersects with the study 

of suicide.  

In fact, while research on suicide has often identified economic strain as a cause for 

suicide (Stack, 2000), analysis of the effect of social policy on suicide is scant. It is particularly 

important to fill this gap considering that suicide is rising in the U.S. but falling in most of 

Europe, including the U.K. (Stack, 2018). Furthermore, with only one exception (Gertner et al., 

2019), research on social policy and suicide is relatively dated.  

A recent review (Kim, 2018) identified seven studies that investigated the relationship 

between social policy and suicide in the U.S. (Cylus et al., 2014; Flavin and Radcliff, 2009; 

Minoiu and Andrés, 2008; Ross et al., 2012; Zimmerman, 2002, 1995, 1987). These studies 

present some mixed evidence but overall, they indicate that there is a negative relationship 

between various forms of social protection and suicide. Nonetheless, the theoretical and 

methodological limitations of these studies suggest that further investigation is warranted.  

These analyses present several theoretical frameworks, which are neither mutually 

exclusive nor exhaustive. For instance, scholars alternatively advanced psychosocial and material 

explanations for the relationship between social policy and suicide, but these motives can 

cooccur. References to Durkheim’s classical study of suicide (1897) have emphasized the 

influence of low levels of social integration (Zimmerman, 2002, 1995, 1987) and regulation 

(Flavin and Radcliff, 2009), pay little attention to the fact that high levels of integration and 
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regulation can also lead to suicidal behavior (Abrutyn and Mueller, 2018). The marriage of 

economic strain and institutional scholarship that I propose here provides a more comprehensive 

and parsimonious framework for understanding the relationship between social policy and 

suicide.  

On a methodological and empirical level, three studies use a cross-sectional design that 

cannot estimate change (Flavin and Radcliff, 2009; Zimmerman, 1995, 1987). Only two studies 

include data after 2000 (Cylus et al., 2014; Ross et al., 2012), and neither of them analyze the 

longterm aftermath of the Great Recession. All but one study (Cylus et al., 2014) provide a one-

dimensional operationalization of welfare based on expenditure levels, in spite of the fact that 

“there are aspects that should be considered in measuring programs other than the quantity of 

money spent” (Kim, 2018, p. 530).  

In this regard, it is important to notice that scholars of social stratification have 

demonstrated that policy efficacy does not solely depend on levels of expenditure (Kenworthy, 

2011; Kenworthy and Pontusson, 2005). For example, using net public and private social 

expenditures per person, Kenworthy noted that “The United States spends more money on social 

protection than is often thought, yet that spending does not do nearly as much to help America’s 

poor as we might like” (Kenworthy, 2011, p. 93). This finding confirms Esping-Andersen’s 

intuition that “It is difficult to imagine that anyone struggled for spending per se” (Esping-

Andersen, 1990, p. 21). 

Consistent with this perspective, recent scholarship has suggested that it is useful to 

consider specific welfare policies (Bergqvist et al., 2013). A recent and important contribution in 

this direction investigated the relationship between minimum wages and suicide rates across the 

U.S. states between 2006 and 2016 (Gertner et al., 2019). Using fixed-effects for states and 
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years, the researchers found that a “one-dollar increase in the real minimum wage was associated 

on average with a 1.9% decrease in the annual state suicide rate” (Gertner et al., 2019, p. 648). In 

the present study, I adopt a similar approach to test the impact of two welfare policies, SNAP 

and state EITC, on suicide rates for all 50 U.S. states between 2000 and 2015.  

I chose to focus on this time period for a number of reasons. First, as said above, it is 

necessary to carry out an updated analysis of the American context with regard to suicide and 

social policy (Stack, 2018). Second, it is a practical decision based on the availability of 

comparable data on all the variables of interest. Third, it is interesting to analyze this relationship 

in a time when both suicide and economic inequalities are on the rise. Fourth, this time period 

includes the Great Recession, its aftermath, and the subsequent recovery. We know that rates of 

suicide increased after the 2008 crisis, especially where job loss was higher (Chang et al., 2013), 

thus it is particularly interesting to see the impact of social policies that are meant to alleviate 

economic hardship.  

2.2 Choosing a Welfare Approach 

Due to the complexity of the welfare state, researchers who aim to assess its relationship 

with population health must make two key decisions. The first one regards the overarching 

approach to the study of policy. Pega and colleagues (2013) identify three main approaches. The 

first two, more popular among social scientists, focus on the predictive power of welfare regime 

typologies (“the welfare regime approach”) and political traits that are known to be associated 

with policy outcomes (“the politics approach”). The third, less common, approach centers on the 

evaluation of “clearly defined” (Pega et al., 2013, p. 177) policies on individual or population 

health (“the individual policy approach”). Pega and colleagues call for “for greater attention and 
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application” (Pega et al., 2013, p. 179) of this approach, which is preferable because of its direct 

policy implications and informs the current study.  

The second decision regards the identification of one or more specific policies, which I 

pursued following two criteria. Any given choice is inherently limited and, to some extent, 

arbitrary if one accepts that “all policy is health policy” (Dow et al., 2010, p. 240). However, it is 

exactly this consideration that guides my first criterion to focus on broader social policies that 

extend “beyond the healthcare sector” (Gkiouleka et al., 2018, p. 95) and are designed to 

alleviate economic strain rather than health-specific policies designed, for instance, to expand 

coverage and access to care. The second criterion rests on the peculiar attitude Americans hold 

about welfare, which reveals a diffuse distrust of welfare recipients and an attempt to draw a 

distinction between the “deserving” and the “undeserving” poor (Gilens, 1999). Thus, I selected 

two social policies that effectively support low-income individuals and households and present 

varying degrees of social stigmatization.  

As explained above, this approach has an additional merit insofar as it explores 

dimensions of policy that are not limited to mere spending. Nonetheless, I used a comprehensive 

measure of spending to test whether data are compatible with this assumption. I provide below a 

brief review of the policies here analyzed. 

2.3 SNAP and EITC 

My focal policies are specifically designed to support the lower and lower middle class 

(Bartfeld et al., 2015; Moffitt, 2013; Tiehen et al., 2013): Supplemental Nutrition Assistance 

Program (SNAP) and Earned Income Tax Credit (EITC). Both of these measures exhibit an 

increase during the time considered (2000-2015), which is consistent with states’ typical 
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response to economic downturns like the Great Recession which started in December 2007 

(Moffitt, 2013).  

The Supplemental Nutrition Assistance Program (SNAP), formerly known as the Food 

Stamp Program, helps people living in the U.S. with low income or no income purchase food. 

Introduced as part of the War on Poverty by President Lyndon B. Johnson in 1964, SNAP is one 

of the flagship programs of American welfare. It is a relatively cheap program (approximately 

2% of the federal budget), very cost effective (93% of the total cost of SNAP is for food 

purchase), and it generates economic activity that outweighs its cost (Center on Budget and 

Policy Priorities, 2017). Despite these numbers, contentious narratives on SNAP abound, and 

they intensified following the program’s expansion under the Obama administration. 

Conservative media characterized this expansion as “Obama’s Food Stamp Economy” (Robbins, 

2011), suggesting that “Welfare is the new work” (Moore, 2016), while conservative politicians 

–admittedly resting on “anecdotal and perceived abuses” (Opoien, 2015) – attempted to pass bills 

to police the use of SNAP and ban the purchase of unhealthy items such as cookies, chips, and 

soft drinks, as well as items perceived to be luxurious, such as steak or seafood (Ferdman, 2015). 

These sentiments were encapsulated by Newt Gingrich’s description of President Obama as “the 

most successful food stamp president in American history” (Elliott, 2012). 

I focus on participation in the SNAP program because states have a great deal of 

discretion in determining eligibility and access to welfare programs. States have access to a 

number of restrictions and practices which they may or may not enforce, from requiring work 

activity to imposing drug testing (Bjorklund et al., 2018). For instance, states can increase the 

limit for gross income eligibility for SNAP to above 130% of the poverty line (Klein, 2012; 

Rosenbaum, 2010), as 30 states did after 2007. All of these practices are highly influential: in 
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fact, participation may decline not because fewer households are eligible, but because fewer 

eligible households access their benefits (Bjorklund et al., 2018; Loprest, 2012). Participation in 

SNAP increased following the Great Recession: in 2002, 43% of low-income working families 

participated in SNAP; in 2010, this figure increased to 65% (Rosenbaum, 2010). Progress can 

still be made, and some states are making efforts in this direction. Utah, for instance, developed a 

software that matches data across state and federal databases, streamlines application processes, 

and minimizes errors and fraud; the software is available to other states free of charge but, to my 

knowledge, no other state has adopted it (Rosenbaum, 2010). It is not possible to measure all of 

the decisions that states can make to limit or expand access, but total participation is the final 

function of these decisions. Once participation is adjusted for economic conditions and 

population size and composition, it can be considered an effective measure of states’ openness to 

welfare.  

The Earned Income Tax Credit (EITC) provides tax credits to working individuals and 

couples with low and moderate incomes. The EITC is meant to encourage and reward work: it 

starts with the first earned dollar, it increases as earnings increase, and it flattens when it reaches 

the maximum (CBPP, 2018). For instance, in 2018, a married couple with two children earning 

$1,000 would have a federal EITC of $410; the EITC would increase up to $5,710 for 

households earning $14,290. Currently, 29 states plus DC provide their own EITC supplement as 

a varying percent of the federal EITC (CBPP, 2018).  

The EITC is regarded as highly successful in encouraging people to leave welfare to 

work, encouraging low-income earners to work more hours, and lifting families with children out 

of poverty (CBPP, 2018). The EITC is essentially linked to working and it is characterized as an 

earned benefit: for this reason, it is usually considered to be “relatively nonstigmatizing” (Martin 
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and Prasad, 2014, p. 334), and its narratives differ from those about SNAP insofar as they lack 

the contentious overtones. Qualitative research based on in-depth interviews with 115 EITC 

recipients shows that “the EITC is an unusual type of government transfer,” perceived as a “just 

reward for work, which legitimizes a temporary increase in consumption” (Sykes et al., 2015, p. 

243). During the period under investigation, the EITC expanded substantially, becoming “one of 

the largest federal antipoverty programs in the United States” (Martin and Prasad, 2014, p. 334).  

Consistent with the theoretical arguments advanced in this study, which combine insights 

on the relationships between economic strain and suicide on the one hand (Stack, 2000), and 

state policies and population health on the other hand (Beckfield et al., 2015), I hypothesize that 

increasing state welfare generosity, measured as participation in the SNAP program and 

proportion of state EITC, will be associated with decreasing suicide rates after adjusting for 

confounding factors.  

 

3. Data and Methods 

3.1 Outcome 

The outcome of this study is the overall and gender-specific state-level suicide rate, 

obtained from the National Vital Statistics System (Centers for Disease Control and Prevention, 

n.d.), and defined as age-adjusted deaths due to suicide/intentional self-harm (per 100,000 

population). The rate is calculated using intentional self-harm codes including U03, X60-X84, 

and Y87.0.  

3.2 Focal Independent Variables 

The Supplemental Nutrition Assistance Program (SNAP) is available at the UKCPR 

National Welfare Data (University of Kentucky Center for Poverty Research, 2016), and it is 
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measured as average monthly persons receiving Food Stamps. Initially expressed as the raw 

number of participants, I present it here as the percent of state population participating in the 

program.  

I extracted the data on the state EITC from the UKCPR National Welfare Data 

(University of Kentucky Center for Poverty Research, 2016). The variable measures the extent to 

which states increase the credit received by working families from the Federal government. 

Specifically, here the state EITC is expressed as the percentage of Federal Credit.  

I extracted public welfare spending from the Correlates of State Policy Project (Jordan 

and Grossmann, 2017). The variables measures the state government public welfare expenditures 

as a percent of total state income (Sorens et al., 2008).  

3.3 Covariates 

I include a number of correlates that are relevant to the association between structural 

socio-economic conditions and suicide. The first measure is income inequality. I extracted the 

Gini coefficient from the World Inequality Database (Alvaredo et al., n.d.; Frank et al., 2015). 

The coefficient (whose range is 0-1, where 0 represents perfect equality and 1 represents perfect 

inequality) is based on individual tax filing data available from the Internal Revenue Service, is 

aggregated at the state level, and covers the time period 2000-2015. Poverty rate is available at 

the U.S. Census and is expressed as % of the population living below the Federal Poverty Line. 

Per capita real GDP by state, for all industry and chained at 2009 dollars, was collected from the 

U.S. Bureau of Economic Analysis. Unemployment rate is provided by the U.S. Bureau of Labor 

Statistics.  

Because education is a crucial determinant of population health (Mirowsky and Ross, 

2015), I collected individual-level data on educational attainment from IPUMS USA (Ruggles et 
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al., 2017), which I weighted and aggregated at the state level as the % of people above the age of 

25 with at least a bachelor’s degree. Suicide rates can also be sensitive to household composition 

and various risk factors. Using IPUMS USA data, I computed the % of single-person 

households, the average household size, and the male/female ratio. For all of these measures, I 

weighted individual level data and aggregated them at the state level. I collected data on adult 

binge drinking by state which is defined as males having at least five drinks and females having 

at least four drinks on one occasion. The source is the Behavioral Risk Factor Surveillance 

System (BRFSS) Prevalence & Trends Data.  

Finally, I gathered data on state population, % Black, and % Hispanic in order to adjust 

for population size and racial-ethnic composition. Population size is available at the U.S. Census 

Bureau, while individual data on self-identification as Black or African-American, and as 

Hispanic of any ethnicity were collected from IPUMS USA, weighted, and aggregated at the 

state level. All of the variables are available from 2000 to 2015. 

3.4 Analytical Strategy 

Consistent with the large body of literature on economic inequalities and health, I use a 

pooled cross-sectional design with two-way fixed-effects for states and years (Beckfield, 2004; 

Gertner et al., 2019; Hill and Jorgenson, 2018). Fixed-effects coefficients estimate whether the 

within-state deviation from the mean for predictors is correlated with the within-state deviation 

from the mean for the outcome over a given time period.  

Fixed-effects models present some considerable advantages when used with panel data, 

insofar as they are able to address omitted variable bias and unobserved heterogeneity (Baltagi, 

1995; Petersen, 1993), that is, the possibility that unmeasured differences between states are 

associated with observed variables of interest. While fixed-effects models are not immune to 
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unobserved time-varying characteristics, they can account for time-invariant characteristics, such 

as aspects of culture that are resistant to change (Hill et al., 2019).  

Like other forms of regression analyses, fixed-effects models can be subject to 

heteroscedasticity (nonconstant error of variance) and autocorrelation (the correlation between 

errors is higher over adjacent years than over more separated years). I use robust standard errors 

clustered by state to account for these issues (Hoechle, 2007).  

While two-way fixed-effects are a standard choice when researchers use pooled cross-

sectional data (Hill et al., 2019), I perfomerd two tests to adjudicate between alternative model 

specifications: the robust Hausman test (Arellano, 1993) which suggested that state fixed-effects 

are preferred to state random-effects, and the post-estimation Wald test for linearity which 

determined that year fixed-effects are necessary. 

I present my findings in two ways. First, I report bivariate models that show the 

unadjusted coefficients of the key predictors, followed by fully adjusted models which include 

all of the covariates. Second, I show coefficient plots (Jann, 2014) which provide a synthetic 

visualization of the findings and allow for comparisons between simple-unadjusted and multiple-

adjusted models for all the independent variables. In order to facilitate interpretations, I report 

standardized coefficients, which are independent of the predictors’ scale.  

Finally, I present a predictive margins plot to facilitate substantive and practical 

interpretation of the results (Williams, 2012). The margins plot shows how the predicted values 

of an outcome vary on different levels of the predictors.  
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4. Findings 

Table 1 shows the descriptive statistics of the measures used in my analysis. The 

variables show important variation. Let us closely look at the outcome and the key predictors. 

During the time period considered, the average suicide death rate is 13.36 per 100,000 people, 

varying between 5.90 and 29.60. Suicide is more prevalent among men (average rate: 21.85; 

range: 9.33–48.24) than among women (average rate: 5.49; range: 1.68–13.69). Female suicide 

rate presents 43 missing observations because the CDC suppresses state-level counts and rates 

based on fewer than 10 deaths. The CDC also warns against the use of rates based on 20 or fewer 

deaths, which I discarded. SNAP participation varies between 2.83% and 22.35% of the state 

population, with an average of 10.46%. The State EITC is on average 6% of the Federal EITC, 

ranging between 0% and 33%. Welfare spending varies between 1.08% and 7.30% of total state 

income, with an average of 3.59%. The correlation coefficients among the variables are visible in 

figure A1, available as a supplemental file.  

 

[Table 1 about here] 

 

I report in table 2 the two-way fixed-effects regression models predicting overall suicide 

death rate. Model 1 shows the standardized regression coefficient of SNAP participation. 

Consistent with my expectations, the association between SNAP and the suicide death rate is 

negative and statistically significant: a one standard deviation increase in SNAP participation is 

associated with a 0.22 standard deviation reduction of the suicide death rate. In model 2, I report 

the coefficient of state EITC. There is again a statistically significant and negative association 

between the policy measure and the outcome, but the coefficient of EITC is smaller than that of 
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SNAP: a one standard deviation increase in state EITC is associated with a 0.10 standard 

deviation reduction in suicide death rate. Model 3 shows the association between public welfare 

spending and suicide rate which is not statistically significant.  

 

[Table 2 about here] 

 

Model 4 shows the standardized coefficients predicting suicide after adjusting for all the 

covariates. The association between participation in SNAP and overall suicide rate remains 

statistically significant and negative in the adjusted full model, although its magnitude is slightly 

reduced: a one standard deviation increase in SNAP participation translates to a 0.17 standard 

deviation reduction in suicide. This result suggests that accounting for economic factors, such as 

rising poverty and unemployment rates which followed the Great Recession, and population size 

and composition only partially explains the association between participation in SNAP and 

suicide. The association between state EITC and suicide rate, instead, disappears when adjusting 

for socioeconomic factors and population size and characteristics. As in the bivariate model, 

public welfare spending is statistically nonsignificant in model 4. Three other variables are 

statistically associated with the outcome: the % of single-person households (positive 

association) and the percentage of Black and Hispanic population (negative association).  

Table 3 reports the findings for male suicide rate, which are highly consistent with the 

overall suicide rate. The only welfare measure that presents a statistically significant association 

with male suicide rate in the fully adjusted model is SNAP participation: a one standard 

deviation increase the program is associated with a 0.17 standard deviation reduction in male 

suicide.  
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[Table 3 about here] 

 

Table 4 shows the results relative to female suicide rate. Unlike what previously 

observed, no measure of welfare policy presents a statistically significant association with the 

outcome.  

 

[Table 4 about here] 

 

Readers may be interested in seeing the bivariate associations between the covariates and 

suicide. Figure 1 is a synthetic coefficient plot which shows the coefficient estimate and the 

confidence interval of the independent variables for all three outcomes, both in unadjusted 

simple and in adjusted multiple models. Population size and % of Black and Hispanic 

respondents are omitted due to their large coefficients and confidence intervals, which would 

make the plot nearly unreadable.  

 

[Figure 1 about here] 

 

GDP by state is statistically significantly associated with the outcomes. The association is 

positive, that is, increasing GDP is associated with increased suicide rates. However, as in 

Gertner et al. (2019), the association ceases to be statistically significant once the model is 

adjusted by socioeconomic factors and population characteristics. The percentage of single-

person households has a statistically significant and positive association with all the outcomes in 
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the unadjusted models. When models are fully adjusted, this association persists only for overall 

and male suicide rate.  

Figure 2 shows the magnitude of the statistical effect of SNAP participation. To 

understand the realworld implications of these findings, I calculated the predicted margins of 

overall and male suicide rate for an increase in SNAP participation by one standard deviation 

(4.5% of the state population). I used the coefficient estimates for SNAP in the fully adjusted 

models in tables 3 and 4: respectively, the models predict about 31,612 fewer suicides overall 

and 24,811 fewer male suicides for a standard deviation increase in SNAP participation during 

the study period.  

 

[Figure 2 about here] 

 

5. Discussion 

In this study, I analyzed the association between suicide rates and two measures of 

welfare social policy, participation in SNAP and state EITC, in all 50 U.S. states between 2000-

2015, a 16-year period that includes the 2008 Great Recession and the subsequent recovery. The 

findings of this study show a clear and negative association between one of these measures, 

SNAP participation, and overall and male suicide rates. Longitudinal models with state and year 

fixed-effects show that higher rates of participation in SNAP are associated with lower rates of 

suicide.  

Overall, these findings are consistent with the large body of literature which identifies in 

social welfare policies the “rules of the game” which ultimately distribute population health 

(Beckfield et al., 2015). To my knowledge, no prior study has explicitly used this framework to 
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assess the distribution of suicide. Among the analyses of social protection and suicide, only a 

fraction focused on aspects of welfare other than mere expenditure levels. Cylus and colleagues 

(2014) find that higher unemployment insurance benefits moderate the detrimental effects of 

unemployment. Gertner and colleagues (2019) show a negative association between state 

minimum wage and suicide rates. My analysis contributes to this line of research, which 

pinpoints several specific policies aimed to support low income individuals and households that 

are associated with reduced suicidal behavior.  

This study also presents some interesting null findings. For example, no other economic 

factor is significantly associated with suicide. Previous research pointed out the apparent paradox 

that suicide tends to be more common in “happier” and more equal places (Daly et al., 2011; 

Mellor and Milyo, 2001). However, in my analysis, income inequality has no stastically 

significant association with suicide. This is consistent with one study which explored this 

relationship across a set of rich countries (Leigh and Jencks, 2007), and with the majority of 

longitudinal research on income inequality and health—see Hill and Jorgenson (2018) for a 

comprehensive review. As for welfare spending, scholars have also failed to find a statistically 

significant association with suicide (Flavin and Radcliff, 2009; Ross et al., 2012). Studies that do 

find a negative association between welfare spending and suicide analyze older time periods 

(Minoiu and Andrés, 2008; Zimmerman, 2002), which predate or coincide with the early stages 

of U.S. welfare stagnation which started in the mid-1980s (Kenworthy, 2017).  

Notably, no key predictor (or confounder, with the predictable exception of the share of 

Black and Hispanic population) is statistically significantly associated with female suicide. This 

is consistent with previous literature (Minoiu and Andrés, 2008; Ross et al., 2012). Although 

recent evidence suggests that suicide rate is increasing faster among women than men 
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(Hedegaard et al., 2018; Ruch et al., 2019), the gap is still sizeable. In addition to being less 

prevalent, it is possible that female suicide may be less sensitive to macroeconomic factors. 

Cultural norms related to masculinity may also be relevant (Adinkrah, 2012; Cleary, 2012). 

Abrutyn and Mueller argue that “in many corners of the United States, masculinity is the only or 

most dominant identity” (2018, p. 60), and this may make men particularly vulnerable to feelings 

of shame or failure. Unemployment, financial loss, and inability to fulfill a breadwinning role 

may plausibly trigger such feelings.  

The share of single-person households is positively associated with overall and male 

suicide. Social isolation is a powerful predictor of mortality (Pantell et al., 2013), but it is still 

unclear whether and to what extent living alone coincides with being socially isolated and feeling 

lonely (Klinenberg, 2016). Evidence shows that the typical American who lives alone is socially 

involved with friends, neighbors, and civic organizations (Klinenberg, 2012). However, the 

results of my analysis suggest that living alone and isolation likely overlap to some extent. Since 

living alone is increasingly common, its implications for health, including suicide, deserve 

additional scrutiny.  

The study presents some limitations. First, despite the fact that fixed-effects models are 

becoming increasingly prominent in social sciences and are often regarded as the “gold standard” 

for causal inference with longitudinal data (Bell and Jones, 2015), the observational (that is, non-

experimental) nature of such data should prevent readers from interpreting the associations as 

causal. Furthermore, fixed-effects models are not without limitations. For example, they are not 

useful to estimate the effect of variables that do not vary over time, and they are exposed to 

omitted variable bias for time-varying unobserved characteristics (Hill et al., 2019). An 

additional limitation of this study is the ecological nature of the data. For instance, it is 
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impossible to affirm that participation in SNAP prevented recipients from completing suicide 

without committing an ecological fallacy. Unfortunately, to my knowledge, no data set links 

individual social welfare usage to death by suicide.  

Despite these limitations, the study makes a number of important contributions. First, it  

strengthens the emerging literature on economic strain and suicide by assessing the impact of 

specific social welfare policies. In doing so, it integrates two theoretical perspectives, that is, 

economic strain (Stack and Wasserman, 2007) and the emerging institutional theory of health 

inequalities that centers on the role of welfare (Beckfield et al., 2015). Suicide scholars may find 

it useful to more systematically incorporate and address the role of social welfare policy in the 

economic strain literature. Finally, this study provides a needed update on the relationship 

between structural factors and suicide in the American context.  

With regard to the practical implications of this study, it is important to notice that the 

measures of policies considered here (including spending) are not equivalent in terms of suicide 

reduction. In this sense, it appears that SNAP – despite the stigmatized narrative that surrounds 

its administration and participants – is particularly successful at alleviating economic strain, and 

may possibly hinder the co-occurrence of multiple sources of strain which are typical of suicide 

(Stack and Wasserman, 2007).  

I quantified that increasing SNAP participation by one standard deviation (4.5% of the 

state population) is associated with 31,600 fewer deaths overall and 24,800 fewer male deaths, 

during the study period. In other words, a 1% increase in SNAP participation could have saved 

approximately 7,000 lives (5,500 of which are men’s lives). This is a substantial association that 

encourages specific policy recommendations. First, states can raise the limits for SNAP 

participation, for instance by increasing gross income eligibility above 130% of poverty (Klein, 
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2012; Rosenbaum, 2010). Second, states can streamline the application process in order to 

increase participation of already eligible households. As mentioned above, SNAP is one of the 

most effective welfare policies in the U.S.: it is cheap, cost-effective, and its benefits outweigh 

its costs (Center on Budget and Policy Priorities, 2017). In the context of a steady rise in suicides 

across the nation, which could be exacerbated in case of future economic downturns, it is 

important that policymakers pursue feasible initiatives that can plausibly save lives.  

 

  



 

 22 

References 

Abrutyn, S., Mueller, A.S., 2018. Toward a Cultural-Structural Theory of Suicide: Examining 

Excessive Regulation and Its Discontents. Sociol. Theory 36, 48–66. 

https://doi.org/10.1177/0735275118759150 

Adinkrah, M., 2012. Better dead than dishonored: Masculinity and male suicidal behavior in 

contemporary Ghana. Soc. Sci. Med., Part Special Issue: Men, masculinities and suicidal 

behaviour 74, 474–481. https://doi.org/10.1016/j.socscimed.2010.10.011 

Alvaredo, F., Atkinson, A.B., Piketty, T., Saez, E., Zucman, G., n.d. WID.World [WWW 

Document]. World Wealth Income Database. URL http://www.wid.world (accessed 

5.31.19). 

Arellano, M., 1993. On the testing of correlated effects with panel data. J. Econom. 59, 87–97. 

Baltagi, B., 1995. Econometric Analysis of Panel Data. John Wiley & Sons, New York. 

Bartfeld, J., Gundersen, C., Smeeding, T., Ziliak, J.P., 2015. SNAP Matters: How Food Stamps 

Affect Health and Well-Being, Studies in Social Inequality. Stanford University Press. 

Beckfield, J., 2004. Does income inequality harm health? New cross-national evidence. J. Health 

Soc. Behav. 45, 231–248. https://doi.org/10.1177/002214650404500301 

Beckfield, J., Bambra, C., 2016. Shorter lives in stingier states: Social policy shortcomings help 

explain the US mortality disadvantage. Soc. Sci. Med. 171, 30–38. 

https://doi.org/10.1016/j.socscimed.2016.10.017 

Beckfield, J., Bambra, C., Eikemo, T.A., Huijts, T., McNamara, C., Wendt, C., 2015. An 

institutional theory of welfare state effects on the distribution of population health. Soc. 

Theory Health 13, 227–244. https://doi.org/10.1057/sth.2015.19 



 

 23 

Beckfield, J., Krieger, N., 2009. Epi + demos + cracy: Linking Political Systems and Priorities to 

the Magnitude of Health Inequities—Evidence, Gaps, and a Research Agenda. 

Epidemiol. Rev. 31, 152–177. https://doi.org/10.1093/epirev/mxp002 

Bell, A., Jones, K., 2015. Explaining Fixed Effects: Random Effects Modeling of Time-Series 

Cross-Sectional and Panel Data*. Polit. Sci. Res. Methods 3, 133–153. 

https://doi.org/10.1017/psrm.2014.7 

Bergqvist, K., Yngwe, M.Å., Lundberg, O., 2013. Understanding the role of welfare state 

characteristics for health and inequalities – an analytical review. BMC Public Health 13, 

1–20. https://doi.org/10.1186/1471-2458-13-1234 

Bjorklund, E., Davis, A.P., Pfaffendorf, J., 2018. Urine or You’re Out: Racialized Economic 

Threat and the Determinants of Welfare Drug Testing Policy in the United States, 2009–

2015. Sociol. Q. 59, 407–423. https://doi.org/10.1080/00380253.2018.1479195 

Borrell, C., Palència, L., Muntaner, C., Urquía, M., Malmusi, D., O’Campo, P., 2014. Influence 

of Macrosocial Policies on Women’s Health and Gender Inequalities in Health. 

Epidemiol. Rev. 36, 31–48. https://doi.org/10.1093/epirev/mxt002 

CBPP, 2018. Policy Basics: The Earned Income Tax Credit [WWW Document]. Cent. Budg. 

Policy Priorities. URL https://www.cbpp.org/research/federal-tax/policy-basics-the-

earned-income-tax-credit (accessed 6.6.19). 

Center on Budget and Policy Priorities, 2017. Policy Basics: Introduction to the Supplemental 

Nutrition Assistance Program (SNAP). 

Centers for Disease Control and Prevention, n.d. Sortable Risk Factors and Health Indicators 

[WWW Document]. URL https://sortablestats.cdc.gov/Index.html#/indicator (accessed 

5.31.19). 



 

 24 

Chang, S.-S., Stuckler, D., Yip, P., Gunnell, D., 2013. Impact of 2008 global economic crisis on 

suicide: time trend study in 54 countries. BMJ 347, f5239. 

https://doi.org/10.1136/bmj.f5239 

Cleary, A., 2012. Suicidal action, emotional expression, and the performance of masculinities. 

Soc. Sci. Med. 1982 74, 498–505. https://doi.org/10.1016/j.socscimed.2011.08.002 

Cylus, J., Glymour, M.M., Avendano, M., 2014. Do Generous Unemployment Benefit Programs 

Reduce Suicide Rates? A State Fixed-Effect Analysis Covering 1968–2008. Am. J. 

Epidemiol. 180, 45–52. https://doi.org/10.1093/aje/kwu106 

Daly, M.C., Oswald, A.J., Wilson, D., Wu, S., 2011. Dark contrasts: The paradox of high rates of 

suicide in happy places. J. Econ. Behav. Organ. 80, 435–442. 

https://doi.org/10.1016/j.jebo.2011.04.007 

Dow, W.H., Schoeni, R.F., Adler, N.E., Stewart, J., 2010. Evaluating the evidence base: Policies 

and interventions to address socioeconomic status gradients in health. Ann. N. Y. Acad. 

Sci. 1186, 240–251. https://doi.org/10.1111/j.1749-6632.2009.05386.x 

Durkheim, E., 1897. Suicide: A study in sociology. The Free Press, New York, NY. 

Elliott, D., 2012. “Food Stamp President”: Race Code, Or Just Politics? [WWW Document]. 

NPR.org. URL https://www.npr.org/2012/01/17/145312069/newts-food-stamp-president-

racial-or-just-politics (accessed 6.6.19). 

Esping-Andersen, G., 1990. The Three Worlds of Welfare Capitalism. Princeton University 

Press, Princeton, N.J. 

Ferdman, R.A., 2015. Missouri Republicans are trying to ban food stamp recipients from buying 

steak and seafood. Wash. Post. 



 

 25 

Flavin, P., Radcliff, B., 2009. Public Policies and Suicide Rates in the American States. Soc. 

Indic. Res. 90, 195–209. https://doi.org/10.1007/s11205-008-9252-5 

Frank, M., Sommeiller, E., Price, M., Saez, E., 2015. Frank-Sommeiller-Price Series for Top 

Income Shares by US States since 1917. 

Gertner, A.K., Rotter, J.S., Shafer, P.R., 2019. Association Between State Minimum Wages and 

Suicide Rates in the U.S. Am. J. Prev. Med. 56, 648–654. 

https://doi.org/10.1016/j.amepre.2018.12.008 

Gilens, M., 1999. Why Americans Hate Welfare: Race, Media, and the Politics of Antipoverty 

Policy. The University of Chicago Press, Chicago, IL. 

Gkiouleka, A., Huijts, T., Beckfield, J., Bambra, C., 2018. Understanding the micro and macro 

politics of health: Inequalities, intersectionality & institutions - A research agenda. Soc. 

Sci. Med. 200, 92–98. https://doi.org/10.1016/j.socscimed.2018.01.025 

Hedegaard, H., Curtin, S.C., Warner, M., 2018. Suicide Rates in the United States Continue to 

Increase (NCHS Data Brief No. 309). 

Hill, T.D., Davis, A.P., Roos, J.M., French, M.T., 2019. Limitations of Fixed-Effects Models for 

Panel Data. Sociol. Perspect. 0731121419863785. 

https://doi.org/10.1177/0731121419863785 

Hill, T.D., Jorgenson, A., 2018. Bring out your dead!: A study of income inequality and life 

expectancy in the United States, 2000-2010. Health Place 49, 1–6. 

https://doi.org/10.1016/j.healthplace.2017.11.001 

Hoechle, D., 2007. Robust standard errors for panel regressions with cross-sectional dependence. 

Stata J. 7, 281–312. 

Jann, B., 2014. Plotting regression coefficients and other estimates. Stata J. 14, 708–737. 



 

 26 

Jordan, M.P., Grossmann, M., 2017. The Correlates of State Policy Project v.2.1. Institute for 

Public Policy and Social Research (IPPSR), East Lansing, MI. 

Kenworthy, L., 2017. Social programs, in: The Good Society. Online: lanekenworthy.net. 

Kenworthy, L., 2011. Progress for the Poor. Oxford University Press, New York, NY. 

Kenworthy, L., Pontusson, J., 2005. Rising Inequality and the Politics of Redistribution in 

Affluent Countries. Perspect. Polit. 3, 449–471. 

https://doi.org/10.1017/S1537592705050292 

Kim, C., 2018. The Impacts of Social Protection Policies and Programs on Suicide: A Literature 

Review. Int. J. Health Serv. 48, 512–534. https://doi.org/10.1177/0020731418767548 

Klein, E., 2012. Gingrich says Obama is the ‘food stamp president.’ Is he? Wash. Post. URL 

https://www.washingtonpost.com/blogs/ezra-klein/post/gingrich-says-obama-is-the-food-

stamp-president-is-he/2012/01/18/gIQA1Ino8P_blog.html (accessed 6.6.19). 

Klinenberg, E., 2016. Social Isolation, Loneliness, and Living Alone: Identifying the Risks for 

Public Health. Am. J. Public Health 106, 786–787. 

https://doi.org/10.2105/AJPH.2016.303166 

Klinenberg, E., 2012. Going Solo: The Extraordinary Rise and Surprising Appeal of Living 

Alone. The Penguin Press, New York, NY. 

Leigh, A., Jencks, C., 2007. Inequality and mortality: long-run evidence from a panel of 

countries. J. Health Econ. 26, 1–24. https://doi.org/10.1016/j.jhealeco.2006.07.003 

Loprest, P.J., 2012. How Has the TANF Caseload Changed Over Time?, Urban Institute Policy 

Brief, No. 8. Urban Institute, Washington, DC. 

Martin, I.W., Prasad, M., 2014. Taxes and Fiscal Sociology. Annu. Rev. Sociol. 40, 331–345. 

https://doi.org/10.1146/annurev-soc-071913-043229 



 

 27 

Mellor, J.M., Milyo, J., 2001. Reexamining the evidence of an ecological association between 

income inequality and health. J. Health Polit. Policy Law 26, 487–522. 

Minoiu, C., Andrés, A.R., 2008. The effect of public spending on suicide: Evidence from U.S. 

state data. J. Socio-Econ. 37, 237–261. https://doi.org/10.1016/j.socec.2006.09.001 

Mirowsky, J., Ross, C.E., 2015. Education, Health, and the Default American Lifestyle. J. Health 

Soc. Behav. 56, 297–306. https://doi.org/10.1177/0022146515594814 

Moffitt, R.A., 2013. The Great Recession and the Social Safety Net. Ann. Am. Acad. Pol. Soc. 

Sci. 650, 143–166. https://doi.org/10.1177/0002716213499532 

Moore, S., 2016. Welfare is the new work [WWW Document]. Wash. Times. URL 

https://www.washingtontimes.com/news/2016/jul/31/welfare-is-the-new-work/ (accessed 

6.6.19). 

Murphy, S.L., Xu, J., Kochanek, K.D., Arias, E., 2018. Mortality in the United States, 2017 (No. 

328), NCHS Data Brief. National Center for Health Statistics, Hyattsville, MD. 

Opoien, J., 2015. Wisconsin lawmakers to discuss bill restricting food stamp purchases [WWW 

Document]. madison.com. URL https://madison.com/news/local/govt-and-

politics/wisconsin-lawmakers-to-discuss-bill-restricting-food-stamp-

purchases/article_65af1ec8-2680-5452-b9a5-0e5fe1371e6a.html (accessed 6.6.19). 

Pantell, M., Rehkopf, D., Jutte, D., Syme, S.L., Balmes, J., Adler, N., 2013. Social Isolation: A 

Predictor of Mortality Comparable to Traditional Clinical Risk Factors. Am. J. Public 

Health 103, 2056–2062. https://doi.org/10.2105/AJPH.2013.301261 

Pega, F., Kawachi, I., Rasanathan, K., Lundberg, O., 2013. Politics, policies and population 

health: A commentary on Mackenbach, Hu and Looman (2013). Soc. Sci. Med. 93, 176–

179. https://doi.org/10.1016/j.socscimed.2013.06.007 



 

 28 

Petersen, T., 1993. Recent Advances in Longitudinal Methodology. Annu. Rev. Sociol. 19, 425–

454. https://doi.org/10.1146/annurev.so.19.080193.002233 

Robbins, J.S., 2011. TRR: Obama’s Food Stamp Economy - Washington Times [WWW 

Document]. Wash. Times. URL https://www.washingtontimes.com/blog/robbins-

report/2011/aug/19/obamas-food-stamp-economy/ (accessed 6.6.19). 

Rosenbaum, D., 2010. SNAP Is Effective and Efficient [WWW Document]. Cent. Budg. Policy 

Priorities. URL https://www.cbpp.org/research/snap-is-effective-and-efficient (accessed 

6.6.19). 

Ross, J.M., Yakovlev, P.A., Carson, F., 2012. Does state spending on mental health lower 

suicide rates? J. Socio-Econ. 41, 408–417. https://doi.org/10.1016/j.socec.2010.10.005 

Ruch, D.A., Sheftall, A.H., Schlagbaum, P., Rausch, J., Campo, J.V., Bridge, J.A., 2019. Trends 

in Suicide Among Youth Aged 10 to 19 Years in the United States, 1975 to 2016. JAMA 

Netw. Open 2, e193886–e193886. https://doi.org/10.1001/jamanetworkopen.2019.3886 

Ruggles, S., Genadek, K., Goeken, R., Grover, J., Sobek, M., 2017. Integrated Public Use 

Microdata Series: Version 7.0 [dataset]. Minneapolis, MN: University of Minnesota. 

Sorens, J., Muedini, F., Ruger, W.P., 2008. U.S. State and Local Public Policies in 2006: A New 

Database. State Polit. Policy Q. 8, 309–326. 

https://doi.org/10.1177/153244000800800306 

Stack, S., 2018. Why is suicide on the rise in the US – but falling in most of Europe? [WWW 

Document]. URL http://theconversation.com/why-is-suicide-on-the-rise-in-the-us-but-

falling-in-most-of-europe-98366 (accessed 5.31.19). 



 

 29 

Stack, S., 2000. Suicide: A 15-Year Review of the Sociological Literature Part I: Cultural and 

Economic Factors. Suicide Life. Threat. Behav. 30, 145–162. 

https://doi.org/10.1111/j.1943-278X.2000.tb01073.x 

Stack, S., Wasserman, I., 2007. Economic Strain and Suicide Risk: A Qualitative Analysis. 

Suicide Life. Threat. Behav. 37, 103–112. https://doi.org/10.1521/suli.2007.37.1.103 

Sykes, J., Križ, K., Edin, K., Halpern-Meekin, S., 2015. Dignity and Dreams: What the Earned 

Income Tax Credit (EITC) Means to Low-Income Families. Am. Sociol. Rev. 80, 243–

267. https://doi.org/10.1177/0003122414551552 

Tiehen, L., Jolliffe, D., Smeeding, T., 2013. The Effect of SNAP on Poverty. Univ. Ky. Cent. 

Poverty Res. Discuss. Pap. Ser. DP 2013-06. 

University of Kentucky Center for Poverty Research, 2016. UKCPR National Welfare Data, 

1980-2015. Gatton College of Business and Economics, University of Kentucky, 

Lexington, KY. 

Williams, R., 2012. Using the Margins Command to Estimate and Interpret Adjusted Predictions 

and Marginal Effects. Stata J. 12, 308–331. 

https://doi.org/10.1177/1536867X1201200209 

Zajacova, A., Montez, J.K., 2017. Macro-level perspective to reverse recent mortality increases. 

The Lancet 389, 991–992. https://doi.org/10.1016/S0140-6736(17)30186-1 

Zimmerman, S.L., 2002. States’ Spending For Public Welfare And Their Suicide Rates, 1960 To 

1995: What Is The Problem? J. Nerv. Ment. Dis. 190, 349–360. 

https://doi.org/10.1097/00005053-200206000-00001 



 

 30 

Zimmerman, S.L., 1995. Psychache in context: states’ spending for public welfare and their 

suicide rates. J. Nerv. Ment. Dis. 183, 425–434. https://doi.org/10.1097/00005053-

199507000-00002 

Zimmerman, S.L., 1987. States’ Public Welfare Expenditures as Predictors of State Suicide 

Rates. Suicide Life. Threat. Behav. 17, 271–287. https://doi.org/10.1111/j.1943-

278X.1987.tb00068.x 

 

  



 

 31 

Table 1: Descriptive Statistics 

Variables N Mean SD Min Max 

Suicide 800 13.36 3.81 5.90 29.60 

Male Suicide Rate 800 21.85 5.91 9.33 48.24 

Female Suicide Rate 757 5.49 1.85 1.68 13.69 

SNAP Recipients (% Pop.) 800 10.46 4.50 2.83 22.35 

State EITC (% Fed. Credit) 800 0.06 0.10 0.00 0.33 

Public Welfare Spend. (% Inc.) 800 3.59 1.00 1.08 7.30 

Gini Coefficient 800 0.60 0.04 0.52 0.71 

Poverty Rate 800 12.63 3.36 4.50 23.10 

GDP 800 45,910.07 8,520.97 28,953.00 74,289.00 

Unemployment Rate 800 5.85 2.01 2.30 13.70 

Education 800 0.27 0.05 0.15 0.42 

% Household Size=1 800 0.12 0.02 0.05 0.18 

Average Household Size 800 3.27 0.21 2.86 4.22 

Male/Female Ratio 800 0.99 0.03 0.93 1.15 

Adult Binge Drinking 800 15.66 3.29 6.60 26.35 

Population 800 6,032,502.21 6,656,196.18 494,300 39,144,818 

% Black 800 0.11 0.10 0.00 0.39 

% Hispanic 800 0.10 0.10 0.01 0.48 
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Table 2: State & Year Fixed-Effects Models Predicting Suicide Death Rate 2000-15 

 (1) (2) (3) (4) 
     
SNAP Recipients (% Pop.) –.22**   –.17* 
 (.07)   (.07) 
State EITC (% Fed. Credit)  –.10**  –.04 
  (.03)  (.03) 
Public Welfare Spend. (% Inc.)   –.07 .02 
   (.05) (.03) 
Gini Coefficient    .00 
    (.03) 
Poverty Rate    –.02 
    (.03) 
GDP    .04 
    (.06) 
Unemployment Rate    .07 
    (.04) 
Education    –.10 
    (.10) 
% Household Size=1    .14** 
    (.05) 
Average Household Size    .07 
    (.06) 
Male/Female Ratio    .01 
    (.05) 
Adult Binge Drinking    –.05 
    (.03) 
Population (log)    .92 
    (.71) 
% Black    –.85** 
    (.30) 
% Hispanic    –.98*** 
    (.25) 
     
Observations 800 800 800 800 
R-squared .59 .57 .57 .63 
Number of States 50 50 50 50 
State FE YES YES YES YES 
Year FE YES YES YES YES 

Notes: *** p<.001, ** p<.01, * p<.05; Standardized Coefficients; Robust SE clustered by State 

in parentheses.  
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Table 3: State & Year Fixed-Effects Models Predicting Male Suicide Death Rate 2000-15 

 (1) (2) (3) (4) 
     
SNAP Recipients (% Pop.) –.22**   –.17* 
 (.07)   (.07) 
State EITC (% Fed. Credit)  –.10**  –.05 
  (.03)  (.04) 
Public Welfare Spend. (% Inc.)   –.08 .00 
   (.05) (.04) 
Gini Coefficient    .00 
    (.03) 
Poverty Rate    –.03 
    (.03) 
GDP    .01 
    (.05) 
Unemployment Rate    .05 
    (.05) 
Education    –.08 
    (.10) 
% Household Size=1    .13* 
    (.06) 
Average Household Size    .07 
    (.07) 
Male/Female Ratio    .02 
    (.05) 
Adult Binge Drinking    –.03 
    (.04) 
Population (log)    .29 
    (.71) 
% Black    –.71* 
    (.32) 
% Hispanic    –.83** 
    (.29) 
     
Observations 800 800 800 800 
R-squared .42 .41 .41 .47 
Number of States 50 50 50 50 
State FE YES YES YES YES 
Year FE YES YES YES YES 

Notes: *** p<.001, ** p<.01, * p<.05; Standardized Coefficients; Robust SE clustered by State 

in parentheses.  
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Table 4: State & Year Fixed-Effects Models Predicting Female Suicide Death Rate 2000-15 

 (1) (2) (3) (4) 
     
SNAP Recipients (% Pop.) –.12   –.12 
 (.10)   (.08) 
State EITC (% Fed. Credit)  –.11  –.05 
  (.07)  (.06) 
Public Welfare Spend. (% Inc.)   –.04 .01 
   (.08) (.07) 
Gini Coefficient    –.03 
    (.04) 
Poverty Rate    .01 
    (.05) 
GDP    –.04 
    (.14) 
Unemployment Rate    .07 
    (.05) 
Education    –.03 
    (.19) 
% Household Size=1    .10 
    (.11) 
Average Household Size    –.02 
    (.14) 
Male/Female Ratio    –.02 
    (.08) 
Adult Binge Drinking    –.10 
    (.05) 
Population (log)    2.17 
    (1.26) 
% Black    –1.37* 
    (.52) 
% Hispanic    –.98** 
    (.36) 
     
Observations 757 757 757 757 
R-squared .52 .52 .52 .55 
Number of States 50 50 50 50 
State FE YES YES YES YES 
Year FE YES YES YES YES 

Notes: *** p<.001, ** p<.01, * p<.05; Standardized Coefficients; Robust SE clustered by State 

in parentheses. 
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Figure 1: State & Year Fixed-Effects Models Predicting Overall and Gender-Specific Suicide 

Death Rate 2000-15 

 
Notes: Standardized Coefficients; Robust SE clustered by State; Multiple Model Adjusted for 

Population (ln), % Black, and % Hispanic. 
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Figure 2: Predictive Margins of Overall Suicide and Male Suicide Rate  

 
Notes: Margins computed using model 4 in tables 2 and 3; One standard deviation of SNAP 

Recipients is 4.5% of the state population.  
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Figure A1: Correlation Matrix 
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