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The Effect Of The Supplemental
Nutrition Assistance Program On
Mortality

ABSTRACT The Supplemental Nutrition Assistance Program (SNAP) is the
largest food assistance program in the United States. Although
participation in it has been shown to reduce food insecurity, there is
comparatively less clear causal evidence of positive health effects of
participation, particularly among adults. We examined the relationship
between SNAP participation and premature mortality using data for
1997–2009 from the National Health Interview Survey, linked to data for
1999–2011 from the National Death Index. Results from bivariate probit
models found that participation in SNAP led to a populationwide
reduction of 1–2 percentage points in mortality from all causes and a
reduction in specific causes of death among people ages 40–64.

T
he Supplemental Nutrition Assis-
tance Program (SNAP) is the cor-
nerstone of federal food assistance
in the US fight against food insecu-
rity. In fiscal year 2018 SNAP pro-

vided $61 billion in nutrition support to over
forty million Americans living in twenty million
households.1 The means-tested program pro-
vides monthly benefits for food purchases for
consumption in the home, accessed through
an electronic debit card that is redeemable at
about 250,000 certified outlets nationwide. To
be eligible, the typical household must either
have a gross income of less than 130 percent
of the federal poverty level for the relevant family
size (approximately $2,100 permonth for a fam-
ily of four) and a net income of less than 100 per-
cent of poverty or be categorically eligible by
participating in other government programs.2

Although details of eligibility and program ad-
ministration differ across states, the program’s
basic structure and payment amounts are set at
the federal level.
Recent research suggests that SNAP is effective

at alleviating hardship across a variety of do-
mains.3,4 For example, participation in SNAP
lowers the risk of household food insecurity by

5–20 percent, depending on the sample and
method of identification.5,6 After households ex-
perience a drop in household income, the pro-
gram has been shown to reduce food consump-
tion losses by 30 percent.7 And in the period
2000–11 SNAP benefits reduced the incidence
of household poverty by 4.9 percent and of deep
poverty by 14 percent on average, with even larg-
er effects observed on child poverty.8

Despite the program’s goal of assisting fami-
lies with nutritional consumption, comparative-
ly little is known about the causal relationship
betweenSNAPandhealth outcomesbeyond food
insecurity. A major challenge for estimation is
the fact that characteristics that make a house-
hold eligible for SNAP, such as low income, are
associated with poor health outcomes, on aver-
age.9 This means that correlational studies that
do not control for possible reverse causation of-
ten find spuriously positive associations be-
tween SNAP participation and poor health.9–11

There have been some causal studies that docu-
mented both the occurrence of trade-offs be-
tween food and health care needs among low-
income households that lack the financial
resources to cover basic needs and the fact that
participation in SNAP substantially lowers out-
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of-pocket health care spending by about $1,400
per year.12–14 SNAP has also been found to have
long-term health benefits in terms of reduced
rates of metabolic syndrome among adults ex-
posed to the program during childhood.15 How-
ever, only one prior study directly examined the
relationship between SNAP participation and
mortality.16 That study used data from the Na-
tional Health Interview Survey (NHIS) for the
period 1990–94, linked to 1997 data from the
National Death Index of the Centers for Disease
Control and Prevention, and it found mixed re-
sults. For the average person randomly drawn
from the population, mortality risk was higher
if they participated in SNAP than if they did
not, even when unobserved differences related
to selection into SNAP participation were con-
trolled for. However, among actual participants
in the program, the relationship was reversed,
and SNAP participation was protective against
mortality. These findings, now fifteen years old,
no longer reflect the current policy environment.
At the time of that study, states had much less

administrative freedom from federal rules to af-
fect the level of SNAP participation among eligi-
ble people. Now, states have implemented a host
of policies such as simplified reporting guide-
lines, longer recertification periods, and elec-
tronic benefit transfers, as well as online appli-
cation systems and call centers that eliminate
the need for in-person application in many
locations—which collectively increased the share
of the eligible population who participate. In

addition, broad-based categorical eligibility
guidelines in place in many states during our
study period increased the incomeeligibility lim-
it to well above the threshold of net income of
130 percent of poverty that was in place at the
time of the previous study, which increased the
size of the eligible population. These policy
changes are among the leading factors that un-
derlie the increase in SNAP participation among
adults ages thirty and older from 1994 (before
welfare reform) to 2015 (after welfare reform
and the Great Recession)17 (exhibit 1).
This article expands on the literature about the

causal link between SNAP and health by investi-
gating the causal relationship between SNAP
participation and the probability of premature
mortality in the period 1997–2011. Premature
mortality has ascended in policy salience with
the well-documented rise in mortality from alco-
hol poisoning, opioid overdose, and suicide
among middle-aged Americans—along with the
overall decrease in life expectancy that started in
2014 and the widening geographic inequality in
life expectancyandmortality in theUnitedStates
that started earlier.18–22 In light of the evidence
that SNAP reduces rates of food insecurity and
metabolic syndrome in adulthood and reduces
health care spending, we hypothesized that
SNAP could reduce premature mortality. At the
same time, there has been substantial churn into
and out of the program, and these periods of
transitionhavebeen associatedwithmore severe
emotional distress—which could contribute to
early mortality for specific causes among adults
ages 40–64.23,24

Study Data And Methods
Data Sources We used individual-level data for
1997–2009 from the NHIS, a nationally repre-
sentative epidemiologic surveillance survey,
linked both to data for 1999–2011 from the Na-
tional Death Index and to state-year economic
andpolicydata fromtheNationalWelfareDataof
the University of Kentucky Center for Poverty
Research25 and the SNAP Policy Database of
the Economic Research Service, Department of
Agriculture.26 The NHIS contains detailed self-
reported information on health status, income,
and SNAP participation, as well as detailed de-
mographic information. The National Death
Index data contain Multiple Cause of Death in-
formation on NHIS respondents who died be-
tween themonthof theNHIS interviewand2011.
We used the restricted-use version of these
files, which allowed us to identify cause-of-death
codes from the International Classification of Dis-
eases, Ninth Revision (ICD-9), and the Interna-
tional Statistical Classification of Diseases and Re-

Exhibit 1

Participation in the Supplemental Nutrition Assistance Program, by age, 1994 and 2015

SOURCE Authors’ calculations of data from the 1995 and 2016 Annual Social and Economic Supple-
ments to the Current Population Survey, Bureau of the Census.
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lated Health Problems, Tenth Revision (ICD-10).
The advantages of using the restricted-use files
rather than the public use files were that we
could identify specific causes of death beyond
the ten broad categories found in the public
use files after 2007, the data were not infused
with noise to protect NHIS respondents’ confi-
dentiality, and we could identify respondents’
state of residence at the time of the NHIS inter-
view.27 All data linkages were conducted by the
National Center for Health Statistics.

Research Methods We were interested in es-
timating the effect of SNAP participation on the
probability of premature mortality, controlling
for known demographic confounders of mortal-
ity (age, sex, race, education, income, andhealth
status, among others) as well as unknown con-
founders. The dependent variable was dichoto-
mous and had a value of 1 if a person had died by
2011 and a value of 0 otherwise. Our focal inde-
pendent variable also was dichotomous, equal-
ing 1 if the person participated in SNAP and 0
otherwise. After we controlled for demographic
characteristics, if participation in SNAP was un-
related to unobserved factors that affect mortal-
ity and the model error term was normally dis-
tributed, then estimation could proceed from
standard probit maximum likelihood. However,
the evidence suggests that this exogeneity as-
sumption does not hold and that there is endog-
enous self-selection into SNAP participation
based on unobserved determinants of health
status.4,9,13,15

Thus, to improve causal inference, we made
the assumption that the model error terms gov-
erningmortality andSNAPwere jointly normally
distributed, which led us to use the bivariate
probit model.16,28 Estimation proceeded via full
information maximum likelihood and was im-
plemented using the extended probit (eprobit)
command in Stata. The estimated coefficients

provided only the direction of the effect of SNAP
on mortality, not its magnitude. Thus, we used
the estimated coefficients to construct two coun-
terfactuals: what the predicted mortality would
be if everybody participated in SNAP, and what
the predicted mortality would be if nobody par-
ticipated. For a random person in the popula-
tion, the difference between these two predic-
tions yields the average treatment effect, while
among the subpopulation of people participat-
ing in SNAP, the difference yields the average
treatment effect on the treated. The online ap-
pendix contains additional technical details of
estimation.29

The demographic confounders of mortality
and SNAP participation controlled for in the
model included characteristics identified from
the baseline NHIS interview. Specifically, indi-
cators were included for age, sex, race, Hispanic
ethnicity, educational attainment, marital sta-
tus, residency within a metropolitan area, and
number of people in the household.We checked
the sensitivity of the models to the presence of
two additional potentially endogenous regres-
sors: self-reported health status (excellent, very
good, good, fair, or poor) and income-to-needs
ratio (the ratio of total household income divid-
ed by the federal poverty threshold for the house-
hold size). The arguments for why SNAP might
be endogenous to mortality might also apply to
self-reported health status and the income-to-
needs ratio in this framework. Thus, we tested
the sensitivity of the effect of SNAP on mortality
without and with controls for self-reported
health status and income at the time of the in-
terview.
The bivariate probit model is distinct from a

standard instrumental variables model, and,
strictly, the nonlinear functional form of the bi-
variate probit model will provide identification
of model parameters, including (in this case)
the effect of SNAP on mortality. However, most
applications aim to identify variation beyond
nonlinearity via exclusion restrictions similar to
those in an instrumental variables model, and
this is the approach we followed.
To help identify the effect of SNAP, we used

factors that determined participation in the
program but not mortality, once we controlled
for participation in SNAP. The demographic
confounders did not satisfy this criterion and
belonged in both the SNAP and mortality equa-
tions. However, we exploited the time variation
of the state policy environment to assist in iden-
tifying the effect of SNAP participation on mor-
tality, using the information in the National
Welfare Data and the SNAP Policy Database.
We included themaximum SNAP benefit accord-
ing to family size, the share of total state SNAP

It is possible that the
existence of food
assistance creates a
protective buffer for
health even if the
assistance is not
accessed directly.
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dollars issued via an electronic benefit transfer
card as opposed to SNAP coupons, the inflation-
adjusted value of SNAP outreach funding, and
indicator variables for each of the following:
whether the state exempted the value of vehicles
from eligibility determination, required finger-
printing at the time of application for SNAP,
used short recertification periods for SNAP eli-
gibility, used broad-based categorical eligibility,
extended eligibility to all legal noncitizens, and
used simplified reporting. These variables have
been shown to influence participation in SNAP,
andwe assumed that they didnot affectmortality
once we controlled for SNAP participation in the
mortality model.17,30

Some state economic and political variables
could affect both the risk of mortality and SNAP
participation, so we included them in both equa-
tions. These were the state poverty and unem-
ployment rates, an indicator variable for a Dem-
ocratic governor, and the maximum of either
the state or the federal minimum wage. Because
other unmeasured state-specific and aggregate
macroeconomic conditions could influencemor-
tality and SNAP participation, we included state
and year fixed effects in both the mortality and
SNAP models.31

We began by examining all-cause mortality.
The estimation sample size pooled across all
years was 970,137 observations. The analysis
sample was then limited in three ways. First,
we focused on a subsample of households with
an income-to-needs ratio below 200 percent of
the federal poverty level, the primary target of
SNAP policy (n ¼ 414,486). Second, because
mortality and SNAP participation vary substan-
tially across young, middle-aged, and elderly
respondents, the samplewas restricted to respon-
dents who would be younger than age sixty-five
at the end of the study period (n ¼ 785,884), so
that we could investigate whether SNAP reduced
premature death among the nonelderly. Third,
we combined the age and low-income restric-
tions to examine mortality among respondents
who would be younger than age sixty-five at the
end of the survey period and who had household
income-to-needs ratios below 200 percent of
poverty (n ¼ 337,604). Finally, we reestimated
models for those four samples in which we re-
stricted the definition ofmortality to that associ-
atedwith alcoholic liver disease or cirrhosis, poi-
soning, or suicide. This allowed us to investigate
whether SNAP participation protected against
mortality due to specific causes of death in an
older population that has recently been singled
out for greater risk of what have been termed
deaths of despair.18

Limitations There were a number of limita-
tions to this study. First, estimating the relation-

ship between SNAP participation and mortality
is difficult, given the differential selection into
SNAP.We attempted to control for the selection
process through our bivariate probit strategy,
assisted by our use of the state-year changes in
the policy environment to predict SNAP partici-
pation in the NHIS interview year.
Second, there were possible intervening fac-

tors between the observed period of SNAP par-
ticipation and the actual date of death thatmight
have changed the health trajectory of people in
ways that we were unable to observe because we
did not have longitudinal data. However, since it
is just as likely that the trajectory could have
improved as that it could have worsened, these
unobserved factors attenuated our ability to
identify an effect of SNAP participation but did
not necessarily bias our findings.
Third, a common finding that plagues many

social surveys is the underreporting of participa-
tion in social assistance programs, including
SNAP.32 While we were not aware of any valida-
tion studies on this issue for the NHIS, this form
of misclassification error likely pertains to the
NHIS. If the mismeasured regressor is continu-
ously distributed, then the standard solution to
correct for possible bias is to use an instrumental
variables model. However, if the mismeasured
regressor is discrete, as in our model, then in-
strumental variables could identify an upper
bound of the treatment effect.33 The latter result
assumes that the misclassification error is un-
related to the model error—and, importantly,
that the model’s parameters are linear. But if it
is related, or if the model has nonlinear param-
eters, as in our specification, then in general it is
not possible to determine the direction of the
bias, if it exists.34 We attempted to control for
what might be first-order endogeneity bias via
the bivariate probit specification, but we ac-
knowledge that the approach might not fully
correct for possible misreporting of SNAP par-
ticipation.
Finally, mortality and premature death are rel-

atively infrequent events. This increased estima-
tion noise, even with the benefit of a longer time
horizon and larger samples than those in previ-
ous work.While this noise was reflected in stan-
dard errors, the qualitative pattern provided evi-
dence of an overall reduction in mortality for
SNAP participants.

Study Results
Exhibit 2 presents summary statistics onmortal-
ity and SNAP participation for each income and
age sample. The base probability of mortality
was 7.02 percent in the full sample but 8.40 per-
cent in the all-age low-income group. Since the
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risk of mortality is much higher for the elderly,
when we restricted the analysis to include only
people who would be younger than age sixty-
five by the end of the survey period, the baseline
risk fell to 2.04 percent in the full sample and
2.39 percent in the low-income sample. The
probability that mortality was associated with
alcoholic liver disease or cirrhosis, poisoning,
or suicide was relatively small in the entire pop-
ulation (0.26 percent), as well as among those
younger than age sixty-five (0.24 percent). How-
ever, as highlighted in the literature, the specific
causes of death identified here are significantly
more likely to be identified as a cause of death
among middle-aged adults, relative to people at
other ages. When we restricted the sample to
people who would be younger than age sixty-five
at the end of the survey period, specific causes
of death accounted for 11.8 percent of deaths
for households of any income level and 11.3 per-
cent of deaths in the low-income sample (data
not shown). Finally, SNAP participation was
5.75 percent in the full sample, 13.44 percent
in the low-income sample of people of all ages,
6.16 percent among people younger than age
sixty-five, and 14.03 percent among the low-
income sample of younger people. The lower
rates of SNAP participation among the elderly
reflect lower take-up rates among those eligible
in that age group.35 The full set of demographic
characteristics for each of our four samples split
by mortality status is in appendix tables 1–4.29

Exhibit 3 presents the estimated effects of
SNAP participation on all-cause mortality from
the bivariate probit models. As noted above, for
each samplewepresent thepredictedprobability
of mortality for the population under the as-

sumption that nobody participated in SNAP and
also under the assumption that everybody par-
ticipated.We estimated similar probabilities for
a random person from the SNAP population as
well.We denoted whether the difference in pre-
dicted probabilities was significant, which in the
former case represented the average treatment
effect and in the latter case, the average treat-
ment effect on the treated.36,37 The complete set
of parameter estimates (except state and year
fixed effects) from the bivariate probit models
is in the appendix.29

We predicted that the risk of mortality in the
full sample would be 7.09 percent if nobody par-
ticipated in SNAP, a share that would fall to
6.29 percent if everybody participated (exhib-
it 3). This yielded a significant average treatment
effect of SNAPof0.8percentagepoints. A similar
size for the average treatment effect on the
treated held in the SNAP population, and both
effects increased in magnitude when we con-
trolled for self-rated health and income. There
was no substantive or statistically significant dif-
ference in predicted mortality between SNAP
participants and nonparticipants in the low-
income sample.
Our analysis of the sample younger than age

sixty-five provides evidence that SNAP signifi-
cantly reduced predicted mortality and that the
effect was larger for SNAP participants (average
treatment effect on the treated) than for the pop-
ulation as a whole (average treatment effect) for
both the full and the low-income samples. For
example, we predicted that the risk of mortality
for the population in the full sample younger
than age sixty-five would be 2.33 percent if no-
body participated in SNAP and 0.79 percent if

Exhibit 2

All-cause mortality, specific-cause mortality, and participation in the Supplemental Nutrition Assistance Program (SNAP)
among respondents to the National Health Interview Survey in 1997–2009, by age and income

All ages Younger than age 65

Full sample
Low-income
subsample Full sample

Low-income
subsample

All-cause mortality
All respondents 7.02% 8.40% 2.04% 2.39%
SNAP participants 7.85 7.77 3.40 3.35

Specific-cause mortality
All respondents 0.26 0.30 0.24 0.27
SNAP participants 0.41 0.40 0.38 0.37

SNAP participation 5.75 13.44 6.16 14.03

SOURCE Authors’ analysis of restricted-use data for 1997–2009 from the National Health Interview Survey, linked to data for 2011
from the National Death Index, Centers for Disease Control and Prevention. NOTES This exhibit presents summary statistics. The low-
income subsample consists of respondents in households with an income-to-needs ratio below 200 percent of the federal poverty
level. The subsample of people younger than age sixty-five consists of respondents who would not have reached age sixty-five by the
end of the survey period. Specific-cause mortality consists of mortality caused by alcoholic liver disease or cirrhosis, poisoning, or
suicide.
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everybody participated, yielding a significant av-
erage treatment effect of approximately 1.55 per-
centage points.Our estimated average treatment
effect on the treated—the difference in predicted
mortality among the SNAP population if nobody
is on SNAP and everybody is on SNAP—is even
larger in both the full and low-income samples,
ranging from 0.34 to 2.90 percentage points in
models that controlled for income and health.
The finding that SNAP reduced the risk of pre-
maturemortality among the low-incomenoneld-
erly but not among low-income people of all ages
could be related to the sharp decline in SNAP
participation among older people, as shown in
exhibit 1. It is also likely related to the fact that
people older than age sixty are not subject to
the gross income test for SNAP eligibility, and
thus the low-income sample removed eligible
seniors who would benefit from the insurance
value of SNAP (that is, the psychological value
inherent in being able to access the benefit if it
were needed).
Exhibit 4 is presented in the same format as

exhibit 3, but instead of examining all-cause
mortality, we narrow our focus to specific causes

of death.We once again present estimated mor-
talitywithandwithoutSNAPassociated,with the
difference in predicted probabilities yielding the
associated average treatment effect and average
treatment effect on the treated. The full parame-
ter estimates are in the appendix.29 Among peo-
ple of all ages, we found no clear relationship
between SNAP participation and specific causes
of death. However, the full sample of people
younger than age sixty-five showed evidence that
SNAP significantly reduced the odds of prema-
ture mortality—although the estimates became
less significant when we controlled for income
and health status at the time of the NHIS inter-
view. One reason for this finding may be the
infrequency of these specific causes of death
among the entire sample, which led to smaller
observation sizes, small expected estimates, and
relatively large standard errors. When we re-
stricted the sample to people ages 40–64—the
age group highlighted in the recent literature18—

the rate of specific causes of death was 0.35 per-
cent (data not shown), significantly higher than
the rate of 0.26 percent found for the sample of
all age groups (exhibit 2). In the sample of peo-

Exhibit 3

Estimated effects of participation in the Supplemental Nutrition Assistance Program (SNAP) on all-cause mortality among
respondents to the National Health Interview Survey in 1997–2009, by age

Full sample Low-income subsample

Not controlled
for health and
income

Controlled
for health
and incomea

Not controlled
for health and
income

Controlled
for health
and incomea

All ages

Estimated mortality (%)
All respondents
Nobody on SNAPb 7.09 6.98 8.40 8.25
Everybody on SNAPc 6.29*** 5.56*** 8.55 7.91

SNAP participantsd

Nobody on SNAPb 8.85 9.74 7.71 8.21
Everybody on SNAPc 7.94*** 7.95*** 7.85 7.87

Observations 970,137 916,432 414,486 360,997

Younger than age 65

Estimated mortality (%)
All respondents
Nobody on SNAPb 2.33 2.21 2.78 2.67
Everybody on SNAPc 0.79*** 1.04*** 1.34*** 1.63**

SNAP participantsd

Nobody on SNAPb 8.10 6.23 6.23 5.14
Everybody on SNAPc 3.33*** 3.33*** 3.30*** 3.31*

Observations 785,884 746,939 337,604 298,789

SOURCE Authors’ analysis of restricted-use data for 1997–2009 from the National Health Interview Survey, linked to data for 2011
from the National Death Index, Centers for Disease Control and Prevention. NOTES The exhibit shows results based on bivariate probit
models. All models included state and year fixed effects and controlled for age, sex, race, ethnicity, education, marital status, urban
residence, and household size. The full parameter estimates are in the appendix (see note 29 in text). The low-income subsample and
the subsample of people younger than age sixty-five are explained in the notes to exhibit 2. aIn addition to the controls listed, the
models also controlled for self-rated health and the income-to-needs ratio. bAssumes that nobody in the relevant group participated in
SNAP, as explained in the text. cAssumes that everybody in the relevant group participated, as explained in the text. dPeople who
actually participated in SNAP. *p < 0:10 **p < 0:05 ***p < 0:01
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ple ages 40–64 we found stronger evidence that
SNAPparticipation reducedprematuremortality
due to these specific causes overall, but not
among people with low incomes. This lack of
effect among the low-income sample could stem
from the fact that the gross income test is waived
for people who are disabled, have any household
member ages sixty and older, or live in a state
that offered broad-based eligibility for SNAP, and
thus our using an income threshold of 200 per-
cent of poverty might have excluded vulnerable
people still eligible for SNAP based on income.

Discussion
This article estimates the impact of SNAP partic-
ipation on mortality, both all-cause and for spe-
cific causes, for US samples split by income and
age.We exploited unique restricted-use data that
combined nationally representative data from
the NHIS with vital statistics data from the Na-
tional Death Index. Using bivariate probit mod-
els of SNAP participation that controlled for the
effect that unmeasured confounders of selection
into SNAP have on all-cause mortality, we found
average reductions in the risk of prematuremor-
tality in the range of 1–2 percentage points asso-
ciated with SNAP participation. The protective
effects of SNAP from specific causes of death

Exhibit 4

Estimated effects of participation in the Supplemental Nutrition Assistance Program (SNAP) on specific-cause mortality
among respondents to the National Health Interview Survey in 1997–2009, by age

Full sample Low-income subsample

Not controlled
for health and
income

Controlled
for health
and incomea

Not controlled
for health and
income

Controlled
for health
and incomea

All ages

Estimated mortality (%)
All respondents
Nobody on SNAPb 0.27 0.26 0.27 0.29
Everybody on SNAPc 0.24 0.26 0.73 0.47

SNAP participantsd

Nobody on SNAPb 0.45 0.42 0.14 0.25
Everybody on SNAPc 0.41 0.41 0.40 0.40

Observations 970,137 916,432 414,486 360,997

Younger than age 65

Estimated mortality (%)
All respondents
Nobody on SNAPb 0.29 0.26 0.27 0.28
Everybody on SNAPc 0.08*** 0.14* 0.32 0.27

SNAP participantsd

Nobody on SNAPb 1.13 0.68 0.31 0.38
Everybody on SNAPc 0.38** 0.38 0.37 0.37

Observations 785,884 746,939 337,604 298,789

Ages 40–64

Estimated mortality (%)
All respondents
Nobody on SNAPb 0.45 0.39 0.50 0.50
Everybody on SNAPc 0.10*** 0.18** 0.46 0.59

SNAP participantsd

Nobody on SNAPb 2.89 1.64 0.88 0.69
Everybody on SNAPc 0.82** 0.81* 0.81 0.80

Observations 369,183 350,442 126,566 107,911

SOURCE Authors’ analysis of restricted-use data for 1997–2009 from the National Health Interview Survey, linked to data for 2011 from
the National Death Index, Centers for Disease Control and Prevention. NOTES The exhibit shows results based on bivariate probit models.
All models included state and year fixed effects and controlled for age, sex, race, ethnicity, education, marital status, urban residence,
and household size. Specific-cause mortality consists of mortality caused by alcoholic liver disease or cirrhosis, poisoning, or suicide. The
low-income subsample and the subsample of people younger than age sixty-five are explained in the notes to exhibit 2. The subsample of
people ages 40–64 consists of respondents who could reach age 40 but would not have reached age 65 by the end of the survey period.
The full parameter estimates are in the appendix (see note 29 in text). aIn addition to the controls listed, the models also controlled for
self-rated health and the income-to-needs ratio. bAssumes that nobody in the relevant group participated in SNAP, as explained in the
text. cAssumes that everybody in the relevant group participated, as explained in the text. dPeople who actually participated in SNAP.
*p < 0:10 **p < 0:05 ***p < 0:01
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were concentrated among people in middle age.
Our main results present a more consistent

relationship between SNAP participation and
mortality than previous research did.16 We found
that SNAP participation had a protective effect
on overall mortality, while the earlier study
found the opposite effect in the population over-
all.38 It is not clear why the previous study found
that SNAP had an increased effect on overall
mortality at the population level, but one conjec-
ture is that our study used considerably stronger
exclusion restrictions with more variation be-
cause of the changes in the SNAP policy environ-
ment. Given the higher transaction costs of par-
ticipating in SNAP during the previous study’s
timeperiod, itmay be that only those peoplewho
derived the highest benefit participated. As a
consequence, it is possible that the existence
of food assistance, and the knowledge that there
is a safety net one can access, creates a protective
buffer for health even if the assistance is not
accessed directly. Therefore, in the current poli-
cy environment, we found that the SNAP pro-
gram was protective for health.
Both studies found that participation in SNAP

reduced the probability of premature all-cause
mortality among participants. We also believe
that ours is the first study to discuss and analyze
the effects of SNAP on mortality from specific
causes associated with deaths of despair. We
found that 11.3 percent of premature deaths
were associatedwith these specific causes among
respondents younger than age sixty-five in low-
income households (data not shown). The esti-
mates presented here for the effect of SNAP on
specific causes of death were statistically incon-

clusive overall but protective among the popula-
tion younger than age 65—and especially for the
population ages 40–64 that has figured promi-
nently in the recent literature.18

While our results suggest that SNAP participa-
tion reduces mortality, more work needs to be
done to identify the pathways of this effect. Ad-
ditionally, we focused here on just twomortality
outcomes: all-causemortality andmortality from
specific causes associatedwith deaths of despair.
There are many other potential mortality out-
comes that are worthy of future research, such
as deaths due to illnesses influenced by nutri-
tional choices (hypoglycemia, hypertension,
obesity, and so on). Mortality is also the most
extreme health outcome. Relying on it reduces
health measurement issues but suggests that
SNAP is having effects on various health out-
comes that may be more sensitive in the short
run thanmortality. Lastly, we examinedmortali-
ty for a period shorter than fifteen years follow-
ing respondents’ health surveys. Conclusions
cannot be made about how receiving SNAP ben-
efits in early life or middle age affects life expec-
tancy over longer periods.

Conclusion
SNAP participation is associated with a popula-
tionwide average decline of 1–2 percentage
points in the risk of mortality. As US policy mak-
ers weigh the benefits and costs of food and
nutrition programs, the evidence that SNAP par-
ticipation reduces premature mortality, as well
as SNAP’s potential impact on other health out-
comes, should be considered. ▪
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I. EMPIRICAL MODEL 
 
We estimate the effect of SNAP participation on mortality, 
treating the participation decision as endogenous to health 
status.  The model for person i, in time period t, is given as  
 
(A.1) !"#$%&'$()* = 1(.)*/ + 12345)* + 6)* > 0) 
(A.2) 2345)* = 1(:)*; +	=)* > 0) 
 
where the indicators for mortality and SNAP are one if the 
condition is true. The model is recursive in that SNAP is 
assumed to affect mortality, but not vice versa. We define :)* =
(.)*, ?@*), which contains both person-level demographics (.)*) as 
well as state-by-year level economic, political, and policy 
variables (?@*). State-by-year variables (?@*) are the same for 
any given individual residing in state s in a given year t, but 
they vary across states and within states over time. These 
additional regressors will assist in identifying (A.2). We 
assume that 6)* and =)* are independent of :)* and are jointly 
normally distributed with mean zero, unit variance, and 
correlation ABC. If ABC ≠ 0,	then 6)* and 2345)* are correlated, which 
means that the univariate probit of (A.1) will yield 
inconsistent estimates. Under the stated assumptions, joint 
estimation of (A.1) and (A.2), a bivariate probit model, yields 
consistent estimates of model parameters. 
 
The demographic controls include indicators for age (35-44 year 
olds as reference), educational attainment (high school graduate 
as reference), sex (female as reference), race (white as 
reference), Hispanic ethnicity (non-Hispanic as reference), 
marital status (not married as reference), residency within a 
metropolitan area (non-metro as reference), and the number of 
people in the household. In some models, we also include self-
reported health status (good/fair/poor as reference) and the 
income-to-needs ratio (less than 100% of poverty as reference). 
 
The state-by-year variables include the state poverty rate, the 
unemployment rate, an indicator variable if the governor is a 
Democrat, the maximum SNAP benefit by family size, the maximum 
of the state or federal minimum wage, the share of dollars spent 
as EBT, and the inflation-adjusted value of SNAP outreach 
funding. The state-by-year variables also include indicator 
variables for each of the following SNAP policy variables: if 
the state exempts the value of vehicles from eligibility 
determination, if the state requires finger printing at 
application, if the state uses short recertification periods for 
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SNAP eligibility (1-3 months), if the state uses broad-based 
categorical eligibility, if the state extends eligibility to all 
legal noncitizen adults ages 18+, and if the state uses 
simplified reporting. 
 
The model is estimated by full information maximum likelihood, 
using the Eprobit (extended probit) routine in Stata 15. All 
models include controls for state and time fixed effects. With 
the estimated model parameters, we compute the average treatment 
effect of SNAP participation on mortality for a randomly 
selected person in the population as 
 
(A.3)  4EF = F[H"#$%&'$(I) − H"#$%&'$(K)|.)*] = 

Φ(.)*/, 2345 = 1) − Φ(.)*/, 2345 = 0) 
 
along with the average treatment effect among SNAP participants 
as  
 
(A.4)  4EFE = F[H"#$%&'$(I)* − H"#$%&'$(K)*|:)*, 2345 = 1] = 

Φ(.)*, ?@*, ABC, 2345 = 1) − Φ(.)*, ?@*, ABC, 2345 = 0)
Φ(:)*;)

 

 
Appendix Tables 1-4 contain summary statistics of the person-
level variables used in estimation, while Appendix Tables 5-24 
contain parameter estimates of the bivariate probit models. 
Tables 5-13 contain estimates for all-cause mortality, and then 
Tables 14-24 contain estimates for specific cause of death due 
to alcoholic liver disease and cirrhosis, poisoning, and 
suicide. We also report the estimates of the ATE and ATET in the 
bottom of the tables. The tables differ on whether they include 
controls for income to needs and health status, whether they 
restrict the sample to those who would be under age 65 at the 
end of the survey period, and whether they restrict the sample 
to those with incomes less than 200% of the federal poverty 
line, as well as combinations of these specifications. Appendix 
Tables 21-24 are for specific cause of death among a restricted 
age set of respondents who would be between the ages of 40 and 
64 by the end of the survey period.  
 
A few remarks are warranted on the estimates in Appendix Tables 
5-24. First, these are coefficients and not marginal effects; 
thus the coefficients reveal the direction of the relationship 
but not the size. Second, we estimate unweighted models because 
we control for many of the demographic characteristics used in 
constructing the weights, and because consistency of the 
parameter estimates in the nonlinear model can be sensitive to 
the weights being correctly measured. We note that weighted 
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bivariate probit estimates are qualitatively similar to those 
presented. Third, some of the state-level variables are 
sensitive to inclusion of the income and/or health status 
variables (and inclusion of state fixed effects—comparison not 
shown here). For example, in Appendix Table 5, the model 
suggests that a higher SNAP benefit reduces SNAP participation, 
but in Appendix Table 6 we get the expected positive 
relationship once we control for household income-to-needs. It 
is also the expected positive sign in Appendix Table 5 if we 
drop state fixed effects, suggesting in the base model that SNAP 
benefits are picking up time-varying idiosyncratic income 
differences across states, unless we control for actual 
household income. The estimated ATEs and ATETs are generally 
larger in absolute value with inclusion of income-to-needs and 
health status. 
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Appendix Table 1. Summary Statistics: All Ages, All Incomes 

        Snap Participant     Non Snap Participant   

Variable 
Total 

Sample 
Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev. 

Mortality Status 0.065  0.247                    
SNAP 0.058  0.233                    
Age <15 0.233  0.423   0.376  0.484  0.018  0.133   0.240  0.427  0.011  0.103  

Age 15-24 0.137  0.343   0.148  0.355  0.016  0.127   0.144  0.351  0.017  0.130  

Age 25-34  0.138  0.344   0.166  0.372  0.049  0.215   0.144  0.351  0.022  0.148  

Age 35-44 0.152  0.359   0.130  0.337  0.105  0.307   0.159  0.366   0.056  0.229  

Age 45-54 0.136  0.343   0.080  0.272  0.170   0.375   0.141  0.348  0.107  0.309  

Age 55-64 0.092  0.289   0.050  0.218  0.176  0.381    0.091  0.288  0.147  0.354  

Age 65+ 0.113  0.317   0.050  0.218  0.466  0.499    0.080  0.272   0.641  0.480  

Male 0.483  0.500   0.346  0.476  0.363  0.481   0.489  0.500  0.521  0.500  

Married 0.420  0.493   0.167  0.373  0.217  0.412    0.428  0.495   0.525  0.499  

African American 0.148  0.355   0.327   0.469  0.316  0.465   0.135  0.342  0.131  0.337  

Other Race, Mult. Race 0.082  0.275   0.085  0.279  0.067  0.250    0.080  0.272  0.046   0.210  

Hispanic  0.230  0.421   0.337  0.473  0.213  0.409   0.228  0.420  0.113  0.316  

Urban  0.778  0.416   0.829  0.377  0.775   0.417   0.769  0.421  0.740   0.439  

Education, Less than High School 0.378  0.485   0.620  0.485  0.617  0.486    0.363  0.481  0.349  0.477  

Education, GED 0.021  0.142    0.045  0.208  0.039  0.194   0.019  0.138   0.025  0.155  

Education, High School 0.361  0.480   0.275  0.446  0.283  0.450    0.360  0.480   0.435  0.496  

Education, Assoc. Degree 0.067   0.250   0.038  0.190  0.031  0.174   0.071  0.257  0.059  0.235  

Education, Bach Degree 0.115  0.320   0.018  0.133  0.021  0.145   0.124  0.329  0.082  0.275  

Education, Advanced Degree 0.058  0.234   0.004  0.066  0.008  0.089    0.062  0.242  0.050  0.218  

Poverty Ratio<100% 0.166  0.372   0.703  0.457  0.666  0.472    0.128  0.334  0.144  0.351  

Poverty Ratio 100-200% 0.251  0.434   0.236  0.425  0.260  0.439   0.241  0.428  0.296  0.456  

Poverty Ratio>200%, Not Missing 0.583  0.493   0.061  0.240  0.073  0.261   0.631  0.482  0.560  0.496  

Health Status, Excellent 0.357  0.479   0.268  0.443  0.046  0.209   0.386  0.487  0.116  0.320  

Health Status, Very Good  0.304  0.460   0.237  0.426  0.096  0.294    0.314   0.464  0.204  0.403  

Health Status, Good, Fair, Poor  0.339  0.474   0.495  0.500  0.859  0.349    0.300  0.458  0.680  0.467  

Specific Cause of Death  0.038  0.190       0.052  0.223        0.037  0.188  

             

Total Observations 

        

1,064,883    
   

59,396   

   

4,427    
   

935,831   

   

65,229   
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-2011.  

Note: Summary statistics for the total sample. Poverty Ratio is the ratio of total household income divided by the federal poverty standard for 

the household size. Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and suicide.  
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Appendix Table 2. Summary Statistics: All Ages, Low Income 
        Snap Participant   Non Snap Participant   

Variable 
Total 

Sample 
Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev. 

Mortality Status 0.074 0.262                   
SNAP 0.134 0.341                   
Age <15 0.306 0.461  0.384 0.486 0.019 0.137  0.320 0.466 0.015 0.123 

Age 15-24 0.169 0.375  0.147 0.354 0.016 0.126  0.186 0.389 0.022 0.148 

Age 25-34 0.133 0.340  0.163 0.369 0.050 0.217  0.137 0.344 0.024 0.152 

Age 35-44 0.129 0.336  0.128 0.334 0.106 0.308  0.133 0.339 0.057 0.232 

Age 45-54 0.092 0.289  0.079 0.270 0.168 0.374  0.092 0.289 0.094 0.292 

Age 55-64 0.060 0.238  0.049 0.217 0.180 0.384  0.057 0.231 0.126 0.332 

Age 65+ 0.109 0.312  0.049 0.216 0.461 0.499  0.076 0.264 0.661 0.473 

Male 0.463 0.499  0.348 0.476 0.362 0.481  0.480 0.500 0.469 0.499 

Married 0.300 0.458  0.163 0.370 0.222 0.416  0.310 0.462 0.412 0.492 

African American 0.195 0.396  0.329 0.470 0.315 0.464  0.175 0.380 0.178 0.383 

Other Race, Mult. Race 0.095 0.293  0.084 0.278 0.066 0.248  0.097 0.295 0.055 0.227 

Hispanic 0.355 0.478  0.342 0.474 0.209 0.407  0.372 0.483 0.167 0.373 

Urban 0.794 0.405  0.826 0.379 0.769 0.422  0.786 0.410 0.728 0.445 

Education, Less than High School 0.547 0.498  0.634 0.482 0.621 0.485  0.536 0.499 0.514 0.500 

Education, GED 0.026 0.160  0.044 0.206 0.040 0.195  0.024 0.154 0.026 0.159 

Education, High School 0.319 0.466  0.266 0.442 0.282 0.450  0.323 0.468 0.369 0.483 

Education, Assoc. Degree 0.042 0.201  0.036 0.186 0.030 0.172  0.044 0.206 0.040 0.196 

Education, Bach Degree 0.048 0.214  0.016 0.126 0.020 0.140  0.053 0.223 0.035 0.184 

Education, Advanced Degree 0.018 0.131  0.004 0.063 0.007 0.081  0.019 0.137 0.016 0.124 

Poverty Ratio<100% 0.397 0.489  0.749 0.434 0.719 0.450  0.347 0.476 0.328 0.469 

Poverty Ratio 100-200% 0.603 0.489  0.251 0.434 0.281 0.450  0.653 0.476 0.672 0.469 

Health Status, Excellent 0.310 0.463  0.268 0.443 0.045 0.208  0.339 0.473 0.089 0.284 

Health Status, Very Good 0.276 0.447  0.238 0.426 0.094 0.292  0.288 0.453 0.166 0.372 

Health Status, Good, Fair, Poor 0.414 0.493  0.494 0.500 0.861 0.346  0.373 0.484 0.745 0.436 

Specific Cause of Death  0.038 0.190      0.052 0.222      0.035 0.185 

             

Total Observations 

           

409,793    
   

53,777   

   

3,977    
   

325,723   

   

26,316   
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-2011.  

Note: Summary statistics for all ages and low income households. Poverty Ratio is the ratio of total household income divided by the federal 

poverty standard for the household size. The low income sample includes households with income less than 200 percent of the poverty line. 

Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and suicide.   
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Appendix Table 3. Summary Statistics: Age <65, All Incomes 
     Snap Participant  Non Snap Participant 

Variable 
Total 

Sample 
Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev. 

Mortality Status 0.019 0.136                   
SNAP 0.062 0.240                   
Age <15 0.282 0.450  0.408 0.491 0.048 0.214  0.279 0.448 0.047 0.212 

Age 15-24 0.165 0.371  0.161 0.367 0.044 0.205  0.168 0.374 0.076 0.265 

Age 25-34 0.167 0.373  0.180 0.384 0.129 0.336  0.167 0.373 0.099 0.299 

Age 35-44 0.184 0.388  0.141 0.348 0.279 0.449  0.184 0.388 0.245 0.430 

Age 45-54 0.158 0.365  0.084 0.278 0.407 0.491  0.158 0.365 0.424 0.494 

Age 55-64 0.044 0.204  0.026 0.159 0.093 0.290  0.044 0.205 0.109 0.311 

Male 0.492 0.500  0.353 0.478 0.414 0.493  0.498 0.500 0.616 0.486 

Married 0.379 0.485  0.160 0.366 0.236 0.425  0.391 0.488 0.524 0.499 

African American 0.154 0.361  0.331 0.471 0.341 0.474  0.139 0.346 0.184 0.387 

Other Race, Mult. Race 0.089 0.285  0.084 0.278 0.072 0.258  0.085 0.279 0.088 0.283 

Hispanic 0.254 0.435  0.340 0.474 0.194 0.396  0.246 0.431 0.211 0.408 

Urban 0.786 0.410  0.831 0.375 0.796 0.403  0.776 0.417 0.750 0.433 

Education, Less than High School 0.400 0.490  0.617 0.486 0.453 0.498  0.386 0.487 0.300 0.458 

Education, GED 0.020 0.142  0.047 0.211 0.068 0.252  0.019 0.136 0.038 0.192 

Education, High School 0.341 0.474  0.277 0.448 0.404 0.491  0.342 0.474 0.442 0.497 

Education, Assoc. Degree 0.068 0.252  0.038 0.192 0.047 0.212  0.072 0.258 0.084 0.277 

Education, Bach Degree 0.118 0.322  0.017 0.128 0.020 0.141  0.124 0.330 0.093 0.290 

Education, Advanced Degree 0.053 0.225  0.004 0.061 0.008 0.089  0.057 0.232 0.043 0.203 

Poverty Ratio<100% 0.173 0.378  0.707 0.455 0.700 0.458  0.134 0.340 0.170 0.375 

Poverty Ratio 100-200% 0.253 0.435  0.233 0.423 0.226 0.418  0.245 0.430 0.257 0.437 

Poverty Ratio>200% 0.574 0.494  0.060 0.238 0.074 0.261  0.622 0.485 0.573 0.495 

Health Status, Excellent 0.399 0.490  0.287 0.452 0.070 0.256  0.417 0.493 0.203 0.402 

Health Status, Very Good 0.313 0.464  0.248 0.432 0.111 0.314  0.317 0.465 0.243 0.429 

Health Status, Good, Fair, Poor 0.288 0.453  0.465 0.499 0.819 0.385  0.266 0.442 0.554 0.497 

Specific Cause of Death  0.117 0.322      0.112 0.315      0.118 0.322 

             

Total Observations 

           

877,054    
   

54,725   

   

1,670    
   

805,852   

   

14,807  
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-2011.  

Note: Summary statistics for all incomes and respondents who will not reach the age of 65 by the end of the sample period. Poverty Ratio is the 

ratio of total household income divided by the federal poverty standard for the household size. Specific cause of death includes mortality caused by 

alcoholic liver disease and cirrhosis, poisoning, and suicide.  
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Appendix Table 4. Summary Statistics: Age <65, Low Income 
        Snap Participant  Non Snap Participant 

Variable 
Total 

Sample 
Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev.  Alive 

Std 
Dev. Dead 

Std 
Dev. 

Mortality Status 0.022 0.145                   
SNAP 0.140 0.347                   
Age <15 0.361 0.480  0.417 0.493 0.051 0.219  0.360 0.480 0.068 0.252 

Age 15-24 0.200 0.400  0.160 0.366 0.043 0.202  0.210 0.407 0.099 0.299 

Age 25-34 0.157 0.364  0.176 0.381 0.131 0.338  0.155 0.362 0.104 0.306 

Age 35-44 0.152 0.359  0.139 0.346 0.281 0.450  0.149 0.356 0.253 0.435 

Age 45-54 0.104 0.306  0.083 0.276 0.402 0.490  0.100 0.300 0.380 0.485 

Age 55-64 0.026 0.160  0.025 0.157 0.092 0.289  0.026 0.158 0.095 0.294 

Male 0.478 0.500  0.354 0.478 0.405 0.491  0.494 0.500 0.606 0.489 

Married 0.274 0.446  0.156 0.362 0.242 0.429  0.285 0.451 0.440 0.496 

African American 0.198 0.398  0.333 0.471 0.341 0.474  0.176 0.381 0.228 0.420 

Other Race, Mult. Race 0.100 0.300  0.083 0.277 0.073 0.261  0.100 0.300 0.104 0.306 

Hispanic 0.383 0.486  0.346 0.476 0.196 0.397  0.392 0.488 0.301 0.459 

Urban 0.804 0.397  0.828 0.377 0.787 0.409  0.794 0.404 0.763 0.425 

Education, Less than High School 0.558 0.497  0.632 0.482 0.464 0.499  0.550 0.498 0.455 0.498 

Education, GED 0.026 0.161  0.045 0.208 0.067 0.250  0.024 0.153 0.043 0.202 

Education, High School 0.307 0.461  0.268 0.443 0.400 0.490  0.311 0.463 0.392 0.488 

Education, Assoc. Degree 0.042 0.201  0.036 0.187 0.046 0.210  0.044 0.205 0.052 0.222 

Education, Bach Degree 0.049 0.216  0.015 0.120 0.018 0.132  0.053 0.224 0.043 0.203 

Education, Advanced Degree 0.017 0.129  0.003 0.058 0.005 0.074  0.018 0.134 0.015 0.123 

Poverty Ratio<100% 0.406 0.491  0.752 0.432 0.756 0.430  0.353 0.478 0.397 0.489 

Poverty Ratio 100-200% 0.594 0.491  0.248 0.432 0.244 0.430  0.647 0.478 0.603 0.489 

Health Status, Excellent 0.349 0.477  0.287 0.452 0.072 0.259  0.367 0.482 0.168 0.374 

Health Status, Very Good 0.291 0.454  0.249 0.432 0.111 0.314  0.296 0.457 0.200 0.400 

Health Status, Good, Fair, Poor 0.360 0.480  0.464 0.499 0.817 0.387  0.337 0.473 0.632 0.482 

Specific Cause of Death  0.114 0.318      0.109 0.312      0.115 0.319 

             

Total Observations 

           

346,085    
   

49,596   

   

1,500    
   

289,044   

   

5,945   
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-2011.  

Note: Summary statistics for low income households and respondents who will not reach the age of 65 by the end of the sample period. Poverty 

Ratio is the ratio of total household income divided by the federal poverty standard for the household size. The low income sample includes 

households with income less than 200 percent of the poverty line. Specific cause of death includes mortality caused by alcoholic liver disease and 

cirrhosis, poisoning, and suicide.  
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Appendix Table 5. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: All 
Ages, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.0922*** 

 

 
(0.0307) 

 

Age <15 -1.1590*** -0.4408*** 
 

(0.0171) (0.0094) 
Age 15-24 -0.7125*** -0.3905*** 

 
(0.0141) (0.0093) 

Age 25-34 -0.3620*** 0.0963*** 
 

(0.0124) (0.0081) 
Age 45-54 0.3994*** -0.1435*** 

 
(0.0094) (0.0091) 

Age 55-64 0.7847*** -0.1769*** 
 

(0.0096) (0.0104) 
Age 65+ 1.6439*** -0.2937*** 

 
(0.0090) (0.0102) 

High School Dropout 0.2263*** 0.4277*** 
 

(0.0065) (0.0061) 
GED Recipient 0.1491*** 0.5321*** 

 
(0.0159) (0.0127) 

Associates Degree -0.0789*** -0.1679*** 
 

(0.0101) (0.0112) 
College Degree -0.2329*** -0.6238*** 

 
(0.0087) (0.0136) 

Graduate Degree -0.3167*** -0.8132*** 
 

(0.0108) (0.0242) 
Married -0.2770*** -0.5139*** 

 
(0.0059) (0.0065) 

Male 0.2687*** -0.3327*** 
 

(0.0052) (0.0047) 
African American 0.0538*** 0.5639*** 

 
(0.0081) (0.0059) 

Other Race 0.0019 0.1320*** 
 

(0.0115) (0.0088) 
Hispanic -0.1555*** 0.2905*** 

 
(0.0086) (0.0065) 

Live in Urban Area 0.0449*** 0.0345*** 
 

(0.0060) (0.0062) 
People in Household ID -0.0063*** 0.0534*** 

 
(0.0020) (0.0020) 

Unemployment rate -0.0020 0.0087** 
 

(0.0049) (0.0038) 
Poverty Rate 0.0032 0.0027 

 
(0.0025) (0.0024) 

Governor is Democrat (1=Yes) 0.0062 0.0278*** 
 

(0.0065) (0.0061) 
Real Minimum Wage 0.0023 0.0041 

 
(0.0078) (0.0074) 

Real SNAP Benefit 
 

-0.5071*** 
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(0.0313) 

Uses broad-based categorical eligibility 
 

0.0652*** 
  

(0.0104) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.1934***   
(0.0165) 

Proportion of SNAP benefits issued by EBT 
 

0.0290*** 
  

(0.0107) 
Requires fingerprints information to enroll in SNAP 

 
0.0715*** 

  
(0.0101) 

State makes all legal noncitizen adults eligible 
 

-0.0818*** 
  

(0.0143) 
Real SNAP Outreach Spending 

 
-0.3129***   
(0.0522) 

Exempts one vehicle from SNAP asset tests 
 

0.0104 
  

(0.0103) 
Implemented simplified systems for reporting changes in earnings 

 
0.0003 

  
(0.0111) 

Constant -1.5233*** -1.5100*** 
 

(0.0672) (0.0617) 

 
  

Observations 970137 970137 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.1680 0.1680 

SE(correlation) (0.0151) (0.0151) 

ATE -0.0081 -0.0081 

SE(ATE) (0.0026) (0.0026) 

ATET -0.0092 -0.0092 

SE(ATET) (0.0030) (0.0030) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National 
Death Index 1997-2011.  

Note: Full sample. The omitted categories are 35-44 for age and High School Graduate for education. 
(***p<.01, **p<.05, *p<.1). 
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Appendix Table 6. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: All Ages, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.1739*** 

 

 
(0.0330) 

 

Age <15 -0.9880*** -0.2266*** 
 

(0.0178) (0.0108) 
Age 15-24 -0.6077*** -0.3257*** 
 

(0.0146) (0.0105) 
Age 25-34 -0.3360*** 0.1074*** 
 

(0.0130) (0.0095) 
Age 45-54 0.3682*** -0.1345*** 
 

(0.0098) (0.0108) 
Age 55-64 0.7211*** -0.2053*** 
 

(0.0100) (0.0125) 
Age 65+ 1.5443*** -0.3699*** 
 

(0.0095) (0.0122) 
High School Dropout 0.1409*** 0.2038*** 
 

(0.0067) (0.0071) 
GED Recipient 0.0879*** 0.3831*** 
 

(0.0164) (0.0148) 
Associates Degree -0.0431*** -0.0339*** 
 

(0.0105) (0.0132) 
College Degree -0.1494*** -0.3800*** 
 

(0.0091) (0.0159) 
Graduate Degree -0.2092*** -0.5095*** 
 

(0.0114) (0.0284) 
Married -0.2309*** -0.3864*** 
 

(0.0061) (0.0076) 
Male 0.2849*** -0.3097*** 
 

(0.0054) (0.0055) 
African American -0.0159* 0.3330*** 
 

(0.0083) (0.0071) 
Other Race -0.0410*** 0.0449*** 
 

(0.0122) (0.0102) 
Hispanic -0.2120*** 0.0104 
 

(0.0091) (0.0078) 
Live in Urban Area 0.0541*** 0.0656*** 
 

(0.0063) (0.0072) 
People in Household ID -0.0153*** -0.0196*** 
 

(0.0021) (0.0024) 
Unemployment rate -0.0038 -0.0053 
 

(0.0051) (0.0044) 
Poverty Rate 0.0034 0.0039 
 

(0.0026) (0.0028) 
Governor is Democrat (1=Yes) 0.0058 0.0241*** 
 

(0.0068) (0.0071) 
Real Minimum Wage -0.0019 -0.0202** 
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(0.0082) (0.0087) 

100% < Income <= 200% FPL -0.0768*** -0.8596*** 
 

(0.0107) (0.0060) 

Income > 200% FPL -0.2355*** -1.6928*** 
 

(0.0114) (0.0082) 
Excellent Health -0.4696*** -0.3140*** 
 

(0.0074) (0.0068) 
Very Good Health -0.3701*** -0.2525*** 
 

(0.0063) (0.0067) 

Real SNAP Benefit 
 

0.2696*** 
  

(0.0369) 
Uses broad-based categorical eligibility 

 
0.0669*** 

  
(0.0121) 

Proportion of SNAP Units with 1-3 month recertification periods 
 

-0.1994*** 
  

(0.0192) 

Proportion of SNAP benefits issued by EBT 
 

0.0224* 
  

(0.0125) 
Requires fingerprints information to enroll in SNAP 

 
0.0530*** 

  
(0.0119) 

State makes all legal noncitizen adults eligible 
 

-0.0890*** 
  

(0.0166) 

Real SNAP Outreach Spending 
 

-0.3015*** 
  

(0.0608) 
Exempts one vehicle from SNAP asset tests 

 
-0.0058 

  
(0.0119) 

Implemented simplified systems for reporting changes in earnings 
 

-0.0118 
  

(0.0129) 

Constant -1.0764*** -0.3016*** 
 

(0.0713) (0.0721) 

   
Observations 916432 916432 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.1518 0.1518 

SE(correlation) (0.0176) (0.0176) 

ATE -0.0141 -0.0141 

SE(ATE) (0.0025) (0.0025) 

ATET -0.0179 -0.0179 

SE(ATET) (0.0033) (0.0033) 

Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Full sample. The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, 
*p<.1). 
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Appendix Table 7. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: All Ages, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 0.0142 

 

 
(0.0462) 

 

Age <15 -1.1396*** -0.2997*** 
 

(0.0224) (0.0105) 
Age 15-24 -0.7506*** -0.3728*** 
 

(0.0192) (0.0102) 
Age 25-34 -0.3998*** 0.0824*** 
 

(0.0177) (0.0096) 
Age 45-54 0.4327*** -0.1188*** 
 

(0.0142) (0.0110) 
Age 55-64 0.7878*** -0.2075*** 
 

(0.0147) (0.0126) 
Age 65+ 1.5622*** -0.4914*** 
 

(0.0140) (0.0120) 
High School Dropout 0.1763*** 0.3331*** 
 

(0.0089) (0.0069) 
GED Recipient 0.0775*** 0.4471*** 
 

(0.0224) (0.0150) 
Associates Degree -0.0977*** -0.0488*** 
 

(0.0175) (0.0142) 
College Degree -0.2353*** -0.4572*** 
 

(0.0172) (0.0175) 
Graduate Degree -0.2950*** -0.5910*** 
 

(0.0246) (0.0320) 
Married -0.2387*** -0.4099*** 
 

(0.0090) (0.0076) 
Male 0.2931*** -0.3260*** 
 

(0.0082) (0.0055) 
African American -0.0158 0.4277*** 
 

(0.0112) (0.0071) 
Other Race -0.0298* 0.0634*** 
 

(0.0155) (0.0099) 
Hispanic -0.2377*** 0.0918*** 
 

(0.0115) (0.0076) 
Live in Urban Area 0.0595*** 0.0531*** 
 

(0.0091) (0.0073) 
People in Household ID -0.0252*** 0.0104*** 
 

(0.0027) (0.0023) 
Unemployment rate -0.0006 0.0064 
 

(0.0073) (0.0045) 
Poverty Rate 0.0025 0.0017 
 

(0.0037) (0.0028) 
Governor is Democrat (1=Yes) -0.0053 0.0221*** 
 

(0.0095) (0.0071) 
Real Minimum Wage 0.0185 0.0100 
 

(0.0119) (0.0088) 
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Real SNAP Benefit 
 

-0.4430*** 
  

(0.0362) 
Uses broad-based categorical eligibility 

 
0.0838*** 

  
(0.0123) 

Proportion of SNAP Units with 1-3 month recertification periods 
 

-0.2038*** 
  

(0.0194) 
Proportion of SNAP benefits issued by EBT 

 
0.0466*** 

  
(0.0126) 

Requires fingerprints information to enroll in SNAP 
 

0.0685*** 
  

(0.0119) 
State makes all legal noncitizen adults eligible 

 
-0.0993*** 

  
(0.0168) 

Real SNAP Outreach Spending 
 

-0.3985*** 
  

(0.0616) 
Exempts one vehicle from SNAP asset tests 

 
0.0257** 

  
(0.0122) 

Implemented simplified systems for reporting changes in earnings 
 

0.0026 
  

(0.0129) 
Constant -1.4246*** -0.9770*** 
 

(0.1022) (0.0734) 
   

Observations 414486 414486 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.0784 0.0784 

SE(correlation) (0.0244) (0.0244) 
ATE 0.0014 0.0014 

SE(ATE) (0.0046) (0.0046) 
ATET 0.0013 0.0013 

SE(ATET) (0.0043) (0.0043) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: All ages, low income sample. The low income sample includes households with an income-to-needs ratio below 200 
percent of the federal poverty line. The omitted categories are 35-44 for age and High School Graduate for education. 
(***p<.01, **p<.05, *p<.1). 
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Appendix Table 8. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: All Ages, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.0358 

 

 
(0.0463) 

 

Age <15 -1.0106*** -0.1879*** 
 

(0.0237) (0.0116) 
Age 15-24 -0.6635*** -0.3407*** 
 

(0.0204) (0.0112) 
Age 25-34 -0.3717*** 0.0966*** 
 

(0.0190) (0.0105) 
Age 45-54 0.4089*** -0.1258*** 
 

(0.0153) (0.0121) 
Age 55-64 0.7443*** -0.2158*** 
 

(0.0159) (0.0140) 
Age 65+ 1.5054*** -0.4283*** 
 

(0.0150) (0.0132) 
High School Dropout 0.1278*** 0.2114*** 
 

(0.0095) (0.0076) 
GED Recipient 0.0450* 0.3624*** 
 

(0.0236) (0.0163) 
Associates Degree -0.0819*** 0.0023 
 

(0.0195) (0.0156) 
College Degree -0.1799*** -0.3672*** 
 

(0.0202) (0.0195) 
Graduate Degree -0.2480*** -0.4888*** 
 

(0.0301) (0.0362) 
Married -0.2083*** -0.3448*** 
 

(0.0097) (0.0083) 
Male 0.2987*** -0.3155*** 
 

(0.0089) (0.0060) 
African American -0.0493*** 0.3147*** 
 

(0.0118) (0.0079) 
Other Race -0.0604*** 0.0221** 
 

(0.0169) (0.0109) 
Hispanic -0.2622*** -0.0242*** 
 

(0.0124) (0.0084) 
Live in Urban Area 0.0641*** 0.0553*** 
 

(0.0100) (0.0080) 
People in Household ID -0.0264*** -0.0224*** 
 

(0.0028) (0.0025) 
Unemployment rate -0.0044 -0.0010 
 

(0.0078) (0.0049) 
Poverty Rate 0.0027 0.0042 
 

(0.0040) (0.0030) 
Governor is Democrat (1=Yes) -0.0028 0.0173** 
 

(0.0105) (0.0077) 
Real Minimum Wage 0.0126 -0.0074 
 

(0.0129) (0.0096) 
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100% < Income <= 200% FPL -0.0564*** -0.8672*** 
 

(0.0119) (0.0060) 
Excellent Health -0.3971*** -0.2763*** 
 

(0.0126) (0.0075) 
Very Good Health -0.3258*** -0.2277*** 
 

(0.0104) (0.0073) 
Real SNAP Benefit 

 
0.1369*** 

  
(0.0398) 

Uses broad-based categorical eligibility 
 

0.0861*** 
  

(0.0134) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2074*** 

  
(0.0211) 

Proportion of SNAP benefits issued by EBT 
 

0.0388*** 
  

(0.0137) 
Requires fingerprints information to enroll in SNAP 

 
0.0590*** 

  
(0.0130) 

State makes all legal noncitizen adults eligible 
 

-0.0907*** 
  

(0.0183) 
Real SNAP Outreach Spending 

 
-0.3757*** 

  
(0.0673) 

Exempts one vehicle from SNAP asset tests 
 

0.0167 
  

(0.0132) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0135 

  
(0.0142) 

Constant -1.1447*** -0.3446*** 
 

(0.1117) (0.0802) 

   
Observations 360997 360997 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.0704 0.0704 

SE(correlation) (0.0253) (0.0253) 
ATE -0.0034 -0.0034 

SE(ATE) (0.0043) (0.0043) 
ATET -0.0034 -0.0034 

SE(ATET) (0.0044) (0.0044) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-2011.  

Note: All ages, low income sample. The low income sample includes households with an income-to-needs ratio below 200 
percent of the federal poverty line. The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, 
**p<.05, *p<.1). 

 
  



 16 

Appendix Table 9. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: Age <65, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.4760*** 

 

 
(0.0545) 

 

Age <15 -1.0927*** -0.4197*** 
 

(0.0175) (0.0099) 
Age 15-24 -0.6884*** -0.3819*** 
 

(0.0142) (0.0096) 
Age 25-34 -0.3386*** 0.0973*** 
 

(0.0123) (0.0081) 
Age 45-54 0.3548*** -0.1320*** 
 

(0.0096) (0.0092) 
Age 55-64 0.5781*** -0.1592*** 
 

(0.0152) (0.0148) 
High School Dropout 0.2207*** 0.3776*** 
 

(0.0104) (0.0070) 
GED Recipient 0.2578*** 0.5488*** 
 

(0.0204) (0.0136) 
Associates Degree -0.0855*** -0.1856*** 
 

(0.0135) (0.0119) 
College Degree -0.2954*** -0.7088*** 
 

(0.0133) (0.0151) 
Graduate Degree -0.3786*** -0.9089*** 
 

(0.0180) (0.0281) 
Married -0.2446*** -0.5065*** 
 

(0.0100) (0.0074) 
Male 0.1918*** -0.3569*** 
 

(0.0091) (0.0050) 
African American 0.1944*** 0.5757*** 
 

(0.0123) (0.0064) 
Other Race 0.1103*** 0.1041*** 
 

(0.0132) (0.0093) 
Hispanic -0.0300*** 0.2547*** 
 

(0.0109) (0.0068) 
Live in Urban Area 0.0136 0.0374*** 
 

(0.0089) (0.0068) 
People in Household ID -0.0066** 0.0509*** 
 

(0.0026) (0.0021) 
Unemployment rate -0.0022 0.0136*** 
 

(0.0068) (0.0041) 
Poverty Rate 0.0082** 0.0025 
 

(0.0036) (0.0026) 
Governor is Democrat (1=Yes) 0.0159* 0.0240*** 
 

(0.0092) (0.0066) 
Real Minimum Wage -0.0066 0.0069 
 

(0.0112) (0.0080) 
Real SNAP Benefit 

 
-0.3202*** 

  
(0.0341) 



 17 

Uses broad-based categorical eligibility 
 

0.0650*** 
  

(0.0112) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2239*** 

  
(0.0181) 

Proportion of SNAP benefits issued by EBT 
 

0.0264** 
  

(0.0116) 
Requires fingerprints information to enroll in SNAP 

 
0.0774*** 

  
(0.0108) 

State makes all legal noncitizen adults eligible  
 

-0.0822*** 
  

(0.0152) 
Real SNAP Outreach Spending 

 
-0.3953*** 

  
(0.0562) 

Exempts one vehicle from SNAP asset tests 
 

0.0190* 
  

(0.0112) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0041 

  
(0.0120) 

Constant -1.5751*** -1.5590*** 
 

(0.0975) (0.0663) 

   
Observations 785884 785884 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.4100 0.4100 

SE(correlation) (0.0310) (0.0310) 
ATE -0.0155 -0.0155 

SE(ATE) (0.0014) (0.0014) 
ATET -0.0478 -0.0478 

SE(ATET) (0.0049) (0.0049) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-2011.  

Note: All incomes and respondents who will not reach the age of 65 by the end of the sample period. The omitted categories are 
35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 10. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: Age <65, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.3413*** 

 

 
(0.0688) 

 

Age <15 -0.9314*** -0.2017*** 
 

(0.0186) (0.0113) 
Age 15-24 -0.5863*** -0.3176*** 
 

(0.0150) (0.0107) 
Age 25-34 -0.3286*** 0.1072*** 
 

(0.0127) (0.0095) 
Age 45-54 0.3397*** -0.1246*** 
 

(0.0099) (0.0110) 
Age 55-64 0.5381*** -0.1758*** 
 

(0.0157) (0.0176) 
High School Dropout 0.1205*** 0.1597*** 
 

(0.0103) (0.0080) 
GED Recipient 0.1571*** 0.3926*** 
 

(0.0209) (0.0160) 
Associates Degree -0.0447*** -0.0442*** 
 

(0.0141) (0.0141) 
College Degree -0.1976*** -0.4607*** 
 

(0.0133) (0.0178) 
Graduate Degree -0.2609*** -0.6061*** 
 

(0.0184) (0.0333) 
Married -0.1612*** -0.3663*** 
 

(0.0095) (0.0085) 
Male 0.2318*** -0.3374*** 
 

(0.0088) (0.0059) 
African American 0.0951*** 0.3353*** 
 

(0.0114) (0.0078) 
Other Race 0.0686*** 0.0121 
 

(0.0141) (0.0108) 
Hispanic -0.1106*** -0.0456*** 
 

(0.0114) (0.0083) 
Live in Urban Area 0.0197** 0.0567*** 
 

(0.0094) (0.0079) 
People in Household ID -0.0196*** -0.0214*** 
 

(0.0027) (0.0025) 
Unemployment rate -0.0071 0.0015 
 

(0.0072) (0.0047) 
Poverty Rate 0.0072* 0.0033 
 

(0.0038) (0.0030) 
Governor is Democrat (1=Yes) 0.0109 0.0225*** 
 

(0.0097) (0.0077) 
Real Minimum Wage -0.0069 -0.0154* 
 

(0.0118) (0.0094) 
100% < Income <= 200% FPL -0.1746*** -0.8700*** 
 

(0.0214) (0.0065) 
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Income > 200% FPL -0.3254*** -1.7294*** 
 

(0.0270) (0.0089) 
Excellent Health -0.3849*** -0.2952*** 
 

(0.0098) (0.0072) 
Very Good Health -0.3106*** -0.2326*** 
 

(0.0091) (0.0072) 
Real SNAP Benefit 

 
0.3654*** 

  
(0.0395) 

Uses broad-based categorical eligibility 
 

0.0617*** 
  

(0.0131) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2383*** 

  
(0.0211) 

Proportion of SNAP benefits issued by EBT 
 

0.0163 
  

(0.0137) 
Requires fingerprints information to enroll in SNAP 

 
0.0565*** 

  
(0.0127) 

State makes all legal noncitizen adults eligible 
 

-0.0927*** 
  

(0.0177) 
Real SNAP Outreach Spending 

 
-0.3669*** 

  
(0.0660) 

Exempts one vehicle from SNAP asset tests 
 

0.0007 
  

(0.0130) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0185 

  
(0.0141) 

Constant -1.1305*** -0.2955*** 
 

(0.1075) (0.0777) 

 

  

Observations 746939 746939 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.2772 0.2772 

SE(correlation) (0.0400) (0.0400) 

ATE -0.0116 -0.0116 

SE(ATE) (0.0019) (0.0019) 

ATET -0.0290 -0.0290 

SE(ATET) (0.0056) (0.0056) 

Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: All incomes and respondents who will not reach the age of 65 by the end of the sample period. The omitted categories 
are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 11. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: Age <65, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.3440*** 

 

 
(0.0961) 

 

Age <15 -1.0885*** -0.2830*** 
 

(0.0228) (0.0110) 
Age 15-24 -0.7370*** -0.3681*** 
 

(0.0194) (0.0104) 
Age 25-34 -0.3790*** 0.0825*** 
 

(0.0180) (0.0096) 
Age 45-54 0.3888*** -0.1089*** 
 

(0.0152) (0.0112) 
Age 55-64 0.6007*** -0.1828*** 
 

(0.0246) (0.0181) 
High School Dropout 0.1731*** 0.2900*** 
 

(0.0144) (0.0078) 
GED Recipient 0.1835*** 0.4535*** 
 

(0.0294) (0.0161) 
Associates Degree -0.0890*** -0.0652*** 
 

(0.0237) (0.0153) 
College Degree -0.3116*** -0.5737*** 
 

(0.0266) (0.0196) 
Graduate Degree -0.3983*** -0.7221*** 
 

(0.0409) (0.0374) 
Married -0.2208*** -0.4101*** 
 

(0.0160) (0.0086) 
Male 0.2147*** -0.3596*** 
 

(0.0165) (0.0058) 
African American 0.1308*** 0.4274*** 
 

(0.0187) (0.0077) 
Other Race 0.0871*** 0.0323*** 
 

(0.0180) (0.0105) 
Hispanic -0.1378*** 0.0360*** 
 

(0.0148) (0.0081) 
Live in Urban Area 0.0352** 0.0545*** 
 

(0.0137) (0.0081) 
People in Household ID -0.0232*** 0.0087*** 
 

(0.0033) (0.0024) 
Unemployment rate -0.0046 0.0118** 
 

(0.0103) (0.0049) 
Poverty Rate 0.0105** 0.0013 
 

(0.0053) (0.0030) 
Governor is Democrat (1=Yes) 0.0162 0.0172** 
 

(0.0137) (0.0077) 
Real Minimum Wage 0.0095 0.0162* 
 

(0.0171) (0.0095) 
Real SNAP Benefit 

 
-0.2949*** 

  
(0.0411) 
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Uses broad-based categorical eligibility 
 

0.0810*** 
  

(0.0133) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2409*** 

  
(0.0214) 

Proportion of SNAP benefits issued by EBT 
 

0.0412*** 
  

(0.0138) 
Requires fingerprints information to enroll in SNAP 

 
0.0774*** 

  
(0.0129) 

State makes all legal noncitizen adults eligible 
 

-0.1083*** 
  

(0.0180) 
Real SNAP Outreach Spending 

 
-0.5014*** 

  
(0.0666) 

Exempts one vehicle from SNAP asset tests 
 

0.0350*** 
  

(0.0133) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0043 

  
(0.0141) 

Constant -1.4994*** -1.0083*** 
 

(0.1528) (0.0797) 
   

Observations 337604 337604 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.3141 0.3141 

SE(correlation) (0.0565) (0.0565) 
ATE -0.0144 -0.0144 

SE(ATE) (0.0036) (0.0036) 
ATET -0.0293 -0.0293 

SE(ATET) (0.0078) (0.0078) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Low income and respondents who will not reach the age of 65 by the end of the sample period. The low income 
sample includes households with an income-to-needs ratio below 200 percent of the federal poverty line. The omitted 
categories are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 12. Bivariate Probit Model of SNAP Participation on Mortality of All Causes: Age <65, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.2407* 

 

 
(0.1275) 

 

Age <15 -0.9628*** -0.1755*** 
 

(0.0244) (0.0121) 
Age 15-24 -0.6466*** -0.3375*** 
 

(0.0216) (0.0114) 
Age 25-34 -0.3636*** 0.0940*** 
 

(0.0191) (0.0105) 
Age 45-54 0.3784*** -0.1091*** 
 

(0.0163) (0.0124) 
Age 55-64 0.5753*** -0.1726*** 
 

(0.0267) (0.0201) 
High School Dropout 0.1068*** 0.1724*** 
 

(0.0146) (0.0086) 
GED Recipient 0.1123*** 0.3635*** 
 

(0.0312) (0.0175) 
Associates Degree -0.0798*** -0.0090 
 

(0.0261) (0.0168) 
College Degree -0.2354*** -0.4790*** 
 

(0.0299) (0.0217) 
Graduate Degree -0.3248*** -0.6115*** 
 

(0.0468) (0.0423) 
Married -0.1547*** -0.3338*** 
 

(0.0165) (0.0093) 
Male 0.2441*** -0.3473*** 
 

(0.0180) (0.0064) 
African American 0.0741*** 0.3175*** 
 

(0.0192) (0.0086) 
Other Race 0.0579*** -0.0050 
 

(0.0197) (0.0115) 
Hispanic -0.1780*** -0.0813*** 
 

(0.0162) (0.0089) 
Live in Urban Area 0.0392*** 0.0455*** 
 

(0.0149) (0.0088) 
People in Household ID -0.0224*** -0.0250*** 
 

(0.0035) (0.0026) 
Unemployment rate -0.0125 0.0057 
 

(0.0111) (0.0053) 
Poverty Rate 0.0101* 0.0037 
 

(0.0057) (0.0033) 
Governor is Democrat (1=Yes) 0.0112 0.0138 
 

(0.0149) (0.0084) 
Real Minimum Wage 0.0113 0.0004 
 

(0.0184) (0.0104) 
100% < Income <= 200% FPL -0.1570*** -0.8797*** 
 

(0.0325) (0.0066) 
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Excellent Health -0.3453*** -0.2561*** 
 

(0.0161) (0.0078) 
Very Good Health -0.2943*** -0.2055*** 
 

(0.0149) (0.0078) 
Real SNAP Benefit 

 
0.3201*** 

  
(0.0442) 

Uses broad-based categorical eligibility 
 

0.0815*** 
  

(0.0146) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2513*** 

  
(0.0232) 

Proportion of SNAP benefits issued by EBT 
 

0.0309** 
  

(0.0151) 
Requires fingerprints information to enroll in SNAP 

 
0.0654*** 

  
(0.0141) 

State makes all legal noncitizen adults eligible 
 

-0.1016*** 
  

(0.0196) 
Real SNAP Outreach Spending 

 
-0.4518*** 

  
(0.0729) 

Exempts one vehicle from SNAP asset tests 
 

0.0252* 
  

(0.0144) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0243 

  
(0.0154) 

Constant -1.2698*** -0.3912*** 
 

(0.1730) (0.0869) 

   
Observations 298789 298789 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.2144 0.2144 

SE(correlation) (0.0752) (0.0752) 
ATE -0.010 -0.010 

SE(ATE) (0.005) (0.005) 
ATET -0.0183 -0.0183 

SE(ATET) (0.0094) (0.0094) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Low income and respondents who will not reach the age of 65 by the end of the sample period. The low income 
sample includes households with an income-to-needs ratio below 200 percent of the federal poverty line. The omitted 
categories are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 13. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
All Ages, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.0368 

 

 
(0.1664) 

 

Age <15 -0.7314*** -0.4404*** 
 

(0.0365) (0.0094) 
Age 15-24 -0.3340*** -0.3909*** 
 

(0.0282) (0.0093) 
Age 25-34 -0.1709*** 0.0957*** 
 

(0.0239) (0.0081) 
Age 45-54 0.0298 -0.1419*** 
 

(0.0212) (0.0091) 
Age 55-64 -0.0038 -0.1771*** 
 

(0.0247) (0.0104) 
Age 65+ -0.0917*** -0.3008*** 
 

(0.0253) (0.0102) 
High School Dropout 0.1273*** 0.4270*** 
 

(0.0207) (0.0061) 
GED Recipient 0.1869*** 0.5315*** 
 

(0.0387) (0.0127) 
Associates Degree -0.0170 -0.1687*** 
 

(0.0267) (0.0112) 
College Degree -0.2207*** -0.6246*** 
 

(0.0269) (0.0136) 
Graduate Degree -0.2044*** -0.8147*** 
 

(0.0334) (0.0242) 
Married -0.1927*** -0.5128*** 
 

(0.0199) (0.0065) 
Male 0.3188*** -0.3328*** 
 

(0.0171) (0.0047) 
African American -0.1798*** 0.5634*** 
 

(0.0308) (0.0059) 
Other Race 0.0262 0.1314*** 
 

(0.0266) (0.0089) 
Hispanic -0.0776*** 0.2895*** 
 

(0.0216) (0.0065) 
Live in Urban Area -0.0116 0.0338*** 
 

(0.0167) (0.0062) 
People in Household ID -0.0284*** 0.0538*** 
 

(0.0055) (0.0020) 
Unemployment rate -0.0180 0.0088** 
 

(0.0135) (0.0038) 
Poverty Rate 0.0139** 0.0027 
 

(0.0067) (0.0024) 
Governor is Democrat (1=Yes) 0.0128 0.0278*** 
 

(0.0177) (0.0061) 
Real Minimum Wage -0.0353* 0.0037 
 

(0.0213) (0.0075) 



 25 

Real SNAP Benefit 
 

-0.5186*** 
  

(0.0313) 
Uses broad-based categorical eligibility 

 
0.0661*** 

  
(0.0104) 

Proportion of SNAP Units with 1-3 month recertification periods 
 

-0.1923*** 
  

(0.0165) 
Proportion of SNAP benefits issued by EBT 

 
0.0288*** 

  
(0.0107) 

Requires fingerprints information to enroll in SNAP 
 

0.0710*** 
  

(0.0101) 
State makes all legal noncitizen adults eligible  

 
-0.0810*** 

  
(0.0143) 

Real SNAP Outreach Spending 
 

-0.3143*** 
  

(0.0522) 
Exempts one vehicle from SNAP asset tests 

 
0.0104 

  
(0.0103) 

Implemented simplified systems for reporting changes in earnings 
 

0.0004 
  

(0.0111) 
Constant -2.3352*** -1.5032*** 
 

(0.1832) (0.0617) 

   
Observations 970137 970137 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.1378 0.1378 

SE(correlation) (0.0879) (0.0879) 
ATE -0.0003 -0.0003 

SE(ATE) (0.0012) (0.0012) 
ATET -0.0004 -0.0004 

SE(ATET) (0.0019) (0.0019) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Full sample.  Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and 
suicide. The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 14. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
All Ages, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.0109 

 

 
(0.1168) 

 

Age <15 -0.6319*** -0.2266*** 
 

(0.0360) (0.0108) 
Age 15-24 -0.2738*** -0.3267*** 
 

(0.0275) (0.0105) 

Age 25-34 -0.1567*** 0.1066*** 
 

(0.0245) (0.0095) 
Age 45-54 0.0078 -0.1327*** 
 

(0.0219) (0.0108) 
Age 55-64 -0.0569** -0.2046*** 
 

(0.0259) (0.0125) 

Age 65+ -0.1480*** -0.3767*** 
 

(0.0265) (0.0121) 
High School Dropout 0.0865*** 0.2031*** 
 

(0.0186) (0.0071) 
GED Recipient 0.1358*** 0.3822*** 
 

(0.0379) (0.0149) 

Associates Degree 0.0025 -0.0352*** 
 

(0.0275) (0.0132) 
College Degree -0.1836*** -0.3811*** 
 

(0.0275) (0.0159) 
Graduate Degree -0.1414*** -0.5111*** 
 

(0.0344) (0.0284) 

Married -0.1520*** -0.3852*** 
 

(0.0174) (0.0076) 
Male 0.3289*** -0.3097*** 
 

(0.0154) (0.0055) 
African American -0.2286*** 0.3327*** 
 

(0.0262) (0.0071) 

Other Race 0.0064 0.0442*** 
 

(0.0276) (0.0102) 
Hispanic -0.1125*** 0.0094 
 

(0.0216) (0.0078) 
Live in Urban Area -0.0083 0.0651*** 
 

(0.0173) (0.0072) 

People in Household ID -0.0338*** -0.0192*** 
 

(0.0055) (0.0024) 
Unemployment rate -0.0157 -0.0053 
 

(0.0138) (0.0044) 
Poverty Rate 0.0112 0.0039 
 

(0.0069) (0.0028) 

Governor is Democrat (1=Yes) 0.0038 0.0241*** 
 

(0.0183) (0.0071) 
Real Minimum Wage -0.0290 -0.0206** 
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(0.0220) (0.0087) 

100% < Income <= 200% FPL -0.0847*** -0.8600*** 
 

(0.0326) (0.0060) 

Income > 200% FPL -0.1537*** -1.6933*** 
 

(0.0370) (0.0082) 
Excellent Health -0.2142*** -0.3126*** 
 

(0.0188) (0.0068) 
Very Good Health -0.1769*** -0.2513*** 
 

(0.0176) (0.0067) 

Real SNAP Benefit 
 

0.2575*** 
  

(0.0368) 
Uses broad-based categorical eligibility 

 
0.0680*** 

  
(0.0121) 

Proportion of SNAP Units with 1-3 month recertification periods 
 

-0.1984*** 
  

(0.0192) 

Proportion of SNAP benefits issued by EBT 
 

0.0222* 
  

(0.0125) 
Requires fingerprints information to enroll in SNAP 

 
0.0524*** 

  
(0.0119) 

State makes all legal noncitizen adults eligible 
 

-0.0883*** 
  

(0.0166) 

Real SNAP Outreach Spending 
 

-0.3036*** 
  

(0.0608) 
Exempts one vehicle from SNAP asset tests 

 
-0.0055 

  
(0.0119) 

Implemented simplified systems for reporting changes in earnings 
 

-0.0126 
  

(0.0129) 

Constant -2.1137*** -0.2944*** 
 

(0.1932) (0.0721) 

   
Observations 916432 916432 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.0844 0.0844 

SE(correlation) (0.0652) (0.0652) 

ATE -0.0001 -0.0001 

SE(ATE) (0.0009) (0.0009) 

ATET -0.0001 -0.0001 

SE(ATET) (0.0013) (0.0013) 

Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Full sample.  Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and 
suicide. The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 15. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
All Ages, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 0.3619** 

 

 
(0.1637) 

 

Age <15 -0.7451*** -0.2993*** 
 

(0.0490) (0.0105) 
Age 15-24 -0.3758*** -0.3729*** 
 

(0.0382) (0.0102) 
Age 25-34 -0.2207*** 0.0822*** 
 

(0.0347) (0.0096) 
Age 45-54 0.0903*** -0.1185*** 
 

(0.0315) (0.0110) 
Age 55-64 0.0459 -0.2081*** 
 

(0.0368) (0.0126) 
Age 65+ -0.1746*** -0.4940*** 
 

(0.0385) (0.0119) 
High School Dropout 0.0913*** 0.3327*** 
 

(0.0249) (0.0069) 
GED Recipient 0.1351*** 0.4469*** 
 

(0.0510) (0.0150) 
Associates Degree -0.0082 -0.0487*** 
 

(0.0458) (0.0142) 
College Degree -0.1317*** -0.4574*** 
 

(0.0476) (0.0175) 
Graduate Degree -0.3317*** -0.5911*** 
 

(0.0878) (0.0320) 
Married -0.1501*** -0.4090*** 
 

(0.0259) (0.0076) 
Male 0.3436*** -0.3261*** 
 

(0.0218) (0.0055) 
African American -0.2704*** 0.4275*** 
 

(0.0354) (0.0071) 
Other Race 0.0231 0.0633*** 
 

(0.0343) (0.0099) 
Hispanic -0.1535*** 0.0915*** 
 

(0.0287) (0.0076) 
Live in Urban Area 0.0237 0.0527*** 
 

(0.0253) (0.0073) 
People in Household ID -0.0366*** 0.0107*** 
 

(0.0072) (0.0023) 
Unemployment rate -0.0188 0.0064 
 

(0.0202) (0.0045) 
Poverty Rate 0.0181* 0.0017 
 

(0.0098) (0.0028) 
Governor is Democrat (1=Yes) -0.0002 0.0222*** 
 

(0.0264) (0.0071) 
Real Minimum Wage -0.0362 0.0098 
 

(0.0317) (0.0088) 
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Real SNAP Benefit 
 

-0.4520*** 
  

(0.0359) 
Uses broad-based categorical eligibility 

 
0.0845*** 

  
(0.0123) 

Proportion of SNAP Units with 1-3 month recertification periods 
 

-0.2037*** 
  

(0.0194) 
Proportion of SNAP benefits issued by EBT 

 
0.0468*** 

  
(0.0126) 

Requires fingerprints information to enroll in SNAP 
 

0.0685*** 
  

(0.0119) 
State makes all legal noncitizen adults eligible 

 
-0.0991*** 

  
(0.0168) 

Real SNAP Outreach Spending 
 

-0.4009*** 
  

(0.0616) 
Exempts one vehicle from SNAP asset tests 

 
0.0260** 

  
(0.0122) 

Implemented simplified systems for reporting changes in earnings 
 

0.0020 
  

(0.0129) 
Constant -2.3779*** -0.9724*** 
 

(0.2722) (0.0734) 

   
Observations 414486 414486 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation -0.0958 -0.0958 

SE(correlation) (0.0820) (0.0820) 
ATE 0.0046 0.0046 

SE(ATE) (0.0030) (0.0030) 
ATET 0.0026 0.0026 

SE(ATET) (0.0017) (0.0017) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: All ages, low income sample. The low income sample includes households with an income-to-needs ratio below 200 
percent of the federal poverty line. Specific cause of death includes mortality caused by alcoholic liver disease and 
cirrhosis, poisoning, and suicide. The omitted categories are 35-44 for age and High School Graduate for education. 
(***p<.01, **p<.05, *p<.1). 
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Appendix Table 16. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
All Ages, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 0.1750 

 

 
(0.1311) 

 

Age <15 -0.6805*** -0.1877*** 
 

(0.0502) (0.0116) 
Age 15-24 -0.3409*** -0.3409*** 
 

(0.0399) (0.0112) 
Age 25-34 -0.2058*** 0.0963*** 
 

(0.0369) (0.0105) 
Age 45-54 0.0685** -0.1257*** 
 

(0.0338) (0.0121) 
Age 55-64 -0.0152 -0.2161*** 
 

(0.0407) (0.0140) 
Age 65+ -0.2249*** -0.4306*** 
 

(0.0413) (0.0131) 
High School Dropout 0.0871*** 0.2110*** 
 

(0.0259) (0.0076) 
GED Recipient  0.1180** 0.3622*** 
 

(0.0534) (0.0163) 
Associates Degree -0.0011 0.0022 
 

(0.0501) (0.0156) 
College Degree -0.1182** -0.3673*** 
 

(0.0549) (0.0195) 
Graduate Degree -0.3491*** -0.4890*** 
 

(0.1083) (0.0362) 
Married -0.1243*** -0.3441*** 
 

(0.0267) (0.0083) 
Male 0.3305*** -0.3155*** 
 

(0.0230) (0.0060) 
African American -0.2842*** 0.3148*** 
 

(0.0366) (0.0079) 
Other Race 0.0179 0.0220** 
 

(0.0366) (0.0109) 
Hispanic -0.1661*** -0.0244*** 
 

(0.0308) (0.0084) 
Live in Urban Area 0.0337 0.0550*** 
 

(0.0273) (0.0080) 
People in Household ID -0.0386*** -0.0221*** 
 

(0.0075) (0.0025) 
Unemployment rate -0.0112 -0.0010 
 

(0.0211) (0.0049) 
Poverty Rate 0.0119 0.0042 
 

(0.0103) (0.0030) 
Governor is Democrat (1=Yes) -0.0193 0.0173** 
 

(0.0285) (0.0078) 
Real Minimum Wage -0.0244 -0.0077 
 

(0.0340) (0.0096) 



 31 

100% < Income <= 200% FPL -0.0550* -0.8672*** 
 

(0.0305) (0.0060) 
Excellent Health -0.1876*** -0.2761*** 
 

(0.0299) (0.0075) 
Very Good Health -0.1497*** -0.2276*** 
 

(0.0276) (0.0073) 
Real SNAP Benefit 

 
0.1298*** 

  
(0.0395) 

Uses broad-based categorical eligibility 
 

0.0867*** 
  

(0.0134) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2069*** 

  
(0.0211) 

Proportion of SNAP benefits issued by EBT 
 

0.0388*** 
  

(0.0138) 
Requires fingerprints information to enroll in SNAP 

 
0.0589*** 

  
(0.0130) 

State makes all legal noncitizen adults eligible 
 

-0.0904*** 
  

(0.0183) 
Real SNAP Outreach Spending 

 
-0.3780*** 

  
(0.0673) 

Exempts one vehicle from SNAP asset tests 
 

0.0169 
  

(0.0132) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0141 

  
(0.0142) 

Constant -2.2345*** -0.3413*** 
 

(0.2928) (0.0801) 

   
Observations 360997 360997 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation -0.0281 -0.0281 

SE(correlation) (0.0715) (0.0715) 
ATE 0.0018 0.0018 

SE(ATE) (0.0016) (0.0016) 
ATET 0.0016 0.0016 

SE(ATET) (0.0013) (0.0013) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: All ages, low income sample. The low income sample includes households with an income-to-needs ratio below 200 
percent of the federal poverty line. Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, 
poisoning, and suicide. The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, 
**p<.05, *p<.1). 
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Appendix Table 17. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
Age <65, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.4010** 

 

 
(0.1977) 

 

Age <15 -0.7787*** -0.4187*** 
 

(0.0371) (0.0099) 
Age 15-24 -0.3773*** -0.3824*** 
 

(0.0312) (0.0096) 
Age 25-34 -0.1620*** 0.0970*** 
 

(0.0247) (0.0081) 
Age 45-54 0.0254 -0.1320*** 
 

(0.0218) (0.0092) 
Age 55-64 0.0588 -0.1617*** 
 

(0.0387) (0.0148) 
High School Dropout 0.1728*** 0.3771*** 
 

(0.0275) (0.0070) 
GED Recipient 0.2676*** 0.5474*** 
 

(0.0472) (0.0136) 
Associates Degree -0.0268 -0.1872*** 
 

(0.0300) (0.0120) 
College Degree -0.2798*** -0.7115*** 
 

(0.0360) (0.0151) 
Graduate Degree -0.2869*** -0.9119*** 
 

(0.0444) (0.0282) 
Married -0.2468*** -0.5053*** 
 

(0.0289) (0.0074) 
Male 0.2827*** -0.3575*** 
 

(0.0291) (0.0050) 
African American -0.1243*** 0.5749*** 
 

(0.0459) (0.0064) 
Other Race 0.0213 0.1013*** 
 

(0.0292) (0.0093) 
Hispanic -0.0956*** 0.2531*** 
 

(0.0271) (0.0068) 
Live in Urban Area 0.0074 0.0370*** 
 

(0.0196) (0.0068) 
People in Household ID -0.0264*** 0.0525*** 
 

(0.0063) (0.0021) 
Unemployment rate -0.0031 0.0137*** 
 

(0.0152) (0.0041) 
Poverty Rate 0.0100 0.0024 
 

(0.0076) (0.0026) 
Governor is Democrat (1=Yes) 0.0182 0.0239*** 
 

(0.0201) (0.0066) 
Real Minimum Wage -0.0718*** 0.0064 
 

(0.0237) (0.0080) 
Real SNAP Benefit 

 
-0.3566*** 

  
(0.0338) 
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Uses broad-based categorical eligibility 
 

0.0656*** 
  

(0.0112) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2246*** 

  
(0.0182) 

Proportion of SNAP benefits issued by EBT 
 

0.0245** 
  

(0.0117) 
Requires fingerprints information to enroll in SNAP 

 
0.0783*** 

  
(0.0109) 

State makes all legal noncitizen adults eligible 
 

-0.0820*** 
  

(0.0153) 
Real SNAP Outreach Spending 

 
-0.3947*** 

  
(0.0564) 

Exempts one vehicle from SNAP asset tests 
 

0.0184 
  

(0.0112) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0041 

  
(0.0121) 

Constant -1.9987*** -1.5423*** 
 

(0.2109) (0.0664) 

   
Observations 785884 785884 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.3458 0.3458 

SE(correlation) (0.1153) (0.1153) 
ATE -0.0020 -0.0020 

SE(ATE) (0.0008) (0.0008) 
ATET -0.0075 -0.0075 

SE(ATET) (0.0033) (0.0033) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: All incomes and respondents who will not reach the age of 65 by the end of the sample period.  Specific cause of 
death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and suicide. The omitted categories are 
35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 

  



 34 

 
Appendix Table 18. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
Age <65, All Incomes 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.2132 

 

 
(0.1428) 

 

Age <15 -0.6515*** -0.2016*** 
 

(0.0374) (0.0114) 
Age 15-24 -0.2938*** -0.3194*** 
 

(0.0290) (0.0107) 

Age 25-34 -0.1534*** 0.1064*** 
 

(0.0247) (0.0095) 
Age 45-54 0.0082 -0.1231*** 
 

(0.0223) (0.0110) 
Age 55-64 0.0196 -0.1758*** 
 

(0.0406) (0.0176) 

High School Dropout 0.1051*** 0.1592*** 
 

(0.0223) (0.0080) 
GED Recipient 0.1820*** 0.3908*** 
 

(0.0421) (0.0160) 
Associates Degree 0.0061 -0.0459*** 
 

(0.0305) (0.0141) 

College Degree -0.2154*** -0.4623*** 
 

(0.0319) (0.0178) 
Graduate Degree -0.1836*** -0.6067*** 
 

(0.0420) (0.0333) 
Married -0.1709*** -0.3658*** 
 

(0.0207) (0.0086) 

Male 0.3159*** -0.3377*** 
 

(0.0193) (0.0059) 
African American -0.2095*** 0.3344*** 
 

(0.0301) (0.0078) 
Other Race -0.0081 0.0103 
 

(0.0305) (0.0109) 

Hispanic -0.1504*** -0.0481*** 
 

(0.0246) (0.0083) 
Live in Urban Area 0.0038 0.0569*** 
 

(0.0204) (0.0080) 
People in Household ID -0.0357*** -0.0206*** 
 

(0.0059) (0.0025) 

Unemployment rate -0.0070 0.0015 
 

(0.0158) (0.0047) 
Poverty Rate 0.0103 0.0032 
 

(0.0079) (0.0030) 
Governor is Democrat (1=Yes) 0.0128 0.0225*** 
 

(0.0209) (0.0077) 

Real Minimum Wage -0.0655*** -0.0160* 
 

(0.0245) (0.0094) 
100% < Income <= 200% FPL -0.1307*** -0.8706*** 
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(0.0441) (0.0065) 

Income > 200% FPL -0.2253*** -1.7308*** 
 

(0.0560) (0.0089) 

Excellent Health -0.2276*** -0.2946*** 
 

(0.0208) (0.0072) 
Very Good Health -0.1861*** -0.2325*** 
 

(0.0202) (0.0072) 
Real SNAP Benefit 

 
0.3439*** 

  
(0.0392) 

Uses broad-based categorical eligibility 
 

0.0621*** 
  

(0.0132) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2377*** 

  
(0.0212) 

Proportion of SNAP benefits issued by EBT 
 

0.0148 
  

(0.0137) 

Requires fingerprints information to enroll in SNAP 
 

0.0571*** 
  

(0.0128) 
State makes all legal noncitizen adults eligible 

 
-0.0922*** 

  
(0.0178) 

Real SNAP Outreach Spending 
 

-0.3663*** 
  

(0.0661) 

Exempts one vehicle from SNAP asset tests 
 

0.0005 
  

(0.0130) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0188 

  
(0.0141) 

Constant -1.7902*** -0.2836*** 
 

(0.2236) (0.0777) 

   
Observations 746939 746939 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.2013 0.2013 

SE(correlation) (0.0831) (0.0831) 

ATE -0.0012 -0.0012 

SE(ATE) (0.0007) (0.0007) 

ATET -0.0030 -0.0030 

SE(ATET) (0.0019) (0.0019) 

Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: All incomes and respondents who will not reach the age of 65 by the end of the sample period.  Specific cause of 
death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and suicide. The omitted categories are 
35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 19. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
Age <65, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 0.0651 

 

 
(0.1916) 

 

Age <15 -0.7972*** -0.2814*** 
 

(0.0509) (0.0110) 
Age 15-24 -0.4182*** -0.3684*** 
 

(0.0410) (0.0105) 
Age 25-34 -0.2168*** 0.0823*** 
 

(0.0353) (0.0096) 
Age 45-54 0.0832** -0.1095*** 
 

(0.0324) (0.0112) 
Age 55-64 0.0862 -0.1861*** 
 

(0.0585) (0.0181) 
High School Dropout 0.1340*** 0.2895*** 
 

(0.0307) (0.0078) 
GED Recipient 0.1951*** 0.4526*** 
 

(0.0584) (0.0161) 
Associates Degree 0.0081 -0.0654*** 
 

(0.0511) (0.0153) 
College Degree -0.1600*** -0.5744*** 
 

(0.0561) (0.0196) 
Graduate Degree -0.4703*** -0.7223*** 
 

(0.1192) (0.0375) 
Married -0.2100*** -0.4078*** 
 

(0.0331) (0.0086) 
Male 0.3371*** -0.3597*** 
 

(0.0291) (0.0058) 
African American -0.2462*** 0.4266*** 
 

(0.0434) (0.0077) 
Other Race 0.0157 0.0306*** 
 

(0.0386) (0.0105) 
Hispanic -0.2173*** 0.0350*** 
 

(0.0331) (0.0081) 
Live in Urban Area 0.0305 0.0540*** 
 

(0.0302) (0.0081) 
People in Household ID -0.0393*** 0.0101*** 
 

(0.0077) (0.0023) 
Unemployment rate -0.0114 0.0119** 
 

(0.0233) (0.0049) 
Poverty Rate 0.0116 0.0011 
 

(0.0114) (0.0030) 
Governor is Democrat (1=Yes) 0.0027 0.0169** 
 

(0.0307) (0.0077) 
Real Minimum Wage -0.0731** 0.0157 
 

(0.0368) (0.0095) 
Real SNAP Benefit 

 
-0.3334*** 

  
(0.0386) 
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Uses broad-based categorical eligibility 
 

0.0823*** 
  

(0.0133) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2426*** 

  
(0.0214) 

Proportion of SNAP benefits issued by EBT 
 

0.0401*** 
  

(0.0138) 
Requires fingerprints information to enroll in SNAP 

 
0.0791*** 

  
(0.0129) 

State makes all legal noncitizen adults eligible 
 

-0.1073*** 
  

(0.0181) 
Real SNAP Outreach Spending 

 
-0.5041*** 

  
(0.0668) 

Exempts one vehicle from SNAP asset tests 
 

0.0354*** 
  

(0.0133) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0053 

  
(0.0142) 

Constant -1.9663*** -0.9918*** 
 

(0.3227) (0.0796) 

   
Observations 337604 337604 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.0612 0.0612 

SE(correlation) (0.1061) (0.1061) 
ATE 0.0005 0.0005 

SE(ATE) (0.0017) (0.0017)  
ATET 0.0006 0.0006 

SE(ATET) (0.0019) (0.0019)  
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Low income and respondents who will not reach the age of 65 by the end of the sample period. The low income 
sample includes households with an income-to-needs ratio below 200 percent of the federal poverty line.  Specific cause of 
death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and suicide. The omitted categories are 
35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 20. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
Age <65, Low Income 
  Mortality SNAP 
      
SNAP Recipient = 1 -0.0144 

 

 
(0.1527) 

 

Age <15 -0.7049*** -0.1751*** 
 

(0.0519) (0.0121) 
Age 15-24 -0.3648*** -0.3383*** 
 

(0.0417) (0.0114) 
Age 25-34 -0.2014*** 0.0937*** 
 

(0.0372) (0.0105) 
Age 45-54 0.0615* -0.1097*** 
 

(0.0346) (0.0123) 
Age 55-64 0.0465 -0.1743*** 
 

(0.0640) (0.0201) 
High School Dropout 0.1098*** 0.1722*** 
 

(0.0307) (0.0086) 
GED Recipient 0.1664*** 0.3630*** 
 

(0.0588) (0.0175) 
Associates Degree 0.0251 -0.0091 
 

(0.0546) (0.0168) 
College Degree -0.1405** -0.4796*** 
 

(0.0625) (0.0217) 
Graduate Degree -0.3539*** -0.6110*** 
 

(0.1229) (0.0423) 
Married -0.1555*** -0.3327*** 
 

(0.0318) (0.0093) 
Male 0.3262*** -0.3475*** 
 

(0.0286) (0.0064) 
African American -0.2564*** 0.3169*** 
 

(0.0422) (0.0086) 
Other Race 0.0050 -0.0059 
 

(0.0411) (0.0115) 
Hispanic -0.2247*** -0.0821*** 
 

(0.0353) (0.0089) 
Live in Urban Area 0.0261 0.0452*** 
 

(0.0318) (0.0088) 
People in Household ID -0.0409*** -0.0243*** 
 

(0.0079) (0.0026) 
Unemployment rate -0.0160 0.0057 
 

(0.0242) (0.0053) 
Poverty Rate 0.0134 0.0036 
 

(0.0120) (0.0033) 
Governor is Democrat (1=Yes) -0.0056 0.0136 
 

(0.0326) (0.0084) 
Real Minimum Wage -0.0637* -0.0002 
 

(0.0385) (0.0104) 
100% < Income <= 200% FPL -0.0945** -0.8799*** 
 

(0.0403) (0.0066) 
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Excellent Health -0.1859*** -0.2561*** 
 

(0.0324) (0.0078) 
Very Good Health -0.1534*** -0.2057*** 
 

(0.0313) (0.0078) 
Real SNAP Benefit 

 
0.2997*** 

  
(0.0426) 

Uses broad-based categorical eligibility 
 

0.0821*** 
  

(0.0146) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.2512*** 

  
(0.0233) 

Proportion of SNAP benefits issued by EBT 
 

0.0300** 
  

(0.0151) 
Requires fingerprints information to enroll in SNAP 

 
0.0664*** 

  
(0.0141) 

State makes all legal noncitizen adults eligible 
 

-0.1009*** 
  

(0.0196) 
Real SNAP Outreach Spending 

 
-0.4526*** 

  
(0.0730) 

Exempts one vehicle from SNAP asset tests 
 

0.0252* 
  

(0.0144) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0250 

  
(0.0154) 

Constant -1.8866*** -0.3804*** 
 

(0.3384) (0.0867) 

   
Observations 298789 298789 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.0784 0.0784 

SE(correlation) (0.0877) (0.0877) 
ATE -0.0001 -0.0001 

SE(ATE) (0.0012) (0.0012) 
ATET -0.0001 -0.0001 

SE(ATET) (0.0016) (0.0016) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Low income and respondents who will not reach the age of 65 by the end of the sample period. The low income 
sample includes households with an income-to-needs ratio below 200 percent of the federal poverty line. Specific cause of 
death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and suicide. The omitted categories are 
35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 21. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause 
of Death: Age 40-64, All Incomes 

  Mortality SNAP 
      
SNAP Recipient = 1 -0.4887** 

 

 
(0.2098) 

 

Age 25-34 -0.1103*** 0.1006*** 
 

(0.0320) (0.0128) 

Age 45-54 0.0167 -0.1174*** 
 

(0.0220) (0.0098) 

Age 55-64 0.0418 -0.1334*** 
 

(0.0396) (0.0162) 
High School Dropout 0.2305*** 0.5297*** 
 

(0.0401) (0.0104) 
GED Recipient 0.2156*** 0.4888*** 
 

(0.0553) (0.0186) 
Associates Degree -0.0340 -0.2104*** 
 

(0.0337) (0.0156) 
College Degree -0.2506*** -0.6323*** 
 

(0.0397) (0.0188) 
Graduate Degree -0.2826*** -0.8419*** 
 

(0.0485) (0.0327) 
Married -0.3043*** -0.7549*** 
 

(0.0453) (0.0091) 
Male 0.2306*** -0.4012*** 
 

(0.0367) (0.0088) 
African American -0.1164** 0.4062*** 
 

(0.0457) (0.0110) 
Other Race 0.0128 0.0927*** 
 

(0.0370) (0.0164) 
Hispanic -0.0762** 0.1028*** 
 

(0.0298) (0.0128) 
Live in Urban Area 0.0145 0.0054 
 

(0.0236) (0.0109) 
People in Household ID -0.0274*** 0.0897*** 
 

(0.0091) (0.0042) 
Unemployment rate -0.0038 0.0228*** 
 

(0.0185) (0.0070) 
Poverty Rate 0.0142 0.0057 
 

(0.0093) (0.0042) 
Governor is Democrat (1=Yes) 0.0177 0.0370*** 
 

(0.0244) (0.0109) 
Real Minimum Wage -0.0519* -0.0212 
 

(0.0291) (0.0135) 
Real SNAP Benefit 

 
-0.3707*** 

  
(0.0563) 

Uses broad-based categorical eligibility 
 

0.0533*** 
  

(0.0188) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.1058*** 

  
(0.0289) 
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Proportion of SNAP benefits issued by EBT 
 

0.0265 
  

(0.0188) 
Requires fingerprints information to enroll in SNAP 

 
0.1500*** 

  
(0.0184) 

State makes all legal noncitizen adults eligible 
 

-0.0554** 
  

(0.0248) 
Real SNAP Outreach Spending 

 
-0.4480*** 

  
(0.0945) 

Exempts one vehicle from SNAP asset tests 
 

0.0571*** 
  

(0.0181) 
Implemented simplified systems for reporting changes in earnings 

 
0.0068 

  
(0.0198) 

Constant -2.1508*** -1.6091*** 
 

(0.2613) (0.1108) 

      

Observations 369183 369183 

Includes Income & Health NO NO 

State FE YES YES 
Year FE YES YES 

Correlation 0.4281 0.4281 

SE(correlation) (0.1225) (0.1225) 
ATE -0.0035 -0.0035 

SE(ATE) (0.0012) (0.0012) 
ATET -0.0207 -0.0207 
SE(ATET) (0.0087) (0.0087) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death 
Index 1997-2011.  
  
Note: All incomes and respondents who will potentially reach at least age 40 and who will not reach the age of 65 
by the end of the sample period. Specific cause of death includes mortality caused by alcoholic liver disease and 
cirrhosis, poisoning, and suicide. The omitted categories are 35-44 for age and High School Graduate for 
education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 22. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: 
Age 40-64, Low Income  

  Mortality SNAP 
      
SNAP Recipient = 1 -0.0323 

 

 
(0.1930) 

 

Age 25-34 -0.1886*** 0.0878*** 
 

(0.0491) (0.0150) 
Age 45-54 0.0693** -0.1093*** 
 

(0.0327) (0.0118) 
Age 55-64 0.0708 -0.1729*** 
 

(0.0607) (0.0198) 
High School Dropout 0.1561*** 0.3498*** 
 

(0.0389) (0.0119) 
GED Recipient 0.1228* 0.3665*** 
 

(0.0703) (0.0223) 
Associates Degree 0.0213 -0.1114*** 
 

(0.0566) (0.0201) 
College Degree -0.1001 -0.4936*** 
 

(0.0615) (0.0247) 
Graduate Degree -0.4248*** -0.6493*** 
 

(0.1222) (0.0441) 
Married -0.2546*** -0.5931*** 
 

(0.0417) (0.0111) 
Male 0.3021*** -0.4142*** 
 

(0.0366) (0.0104) 
African American -0.2268*** 0.2890*** 
 

(0.0496) (0.0134) 
Other Race -0.0048 0.0253 
 

(0.0504) (0.0184) 
Hispanic -0.1848*** -0.0336** 
 

(0.0431) (0.0148) 
Live in Urban Area 0.0632* 0.0355*** 
 

(0.0383) (0.0133) 
People in Household ID -0.0513*** 0.0522*** 
 

(0.0104) (0.0046) 
Unemployment rate -0.0224 0.0321*** 
 

(0.0294) (0.0086) 
Poverty Rate 0.0143 0.0021 
 

(0.0145) (0.0051) 
Governor is Democrat (1=Yes) 0.0032 0.0334** 
 

(0.0386) (0.0131) 
Real Minimum Wage -0.0641 -0.0192 
 

(0.0467) (0.0164) 
Real SNAP Benefit 

 
-0.7776*** 

  
(0.0653) 

Uses broad-based categorical eligibility 
 

0.0817*** 
  

(0.0229) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.1185*** 

  
(0.0351) 
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Proportion of SNAP benefits issued by EBT 
 

0.0492** 
  

(0.0228) 
Requires fingerprints information to enroll in SNAP 

 
0.1680*** 

  
(0.0221) 

State makes all legal noncitizen adults eligible 
 

-0.0432 
  

(0.0302) 
Real SNAP Outreach Spending 

 
-0.5702*** 

  
(0.1148) 

Exempts one vehicle from SNAP asset tests 
 

0.1045*** 
  

(0.0221) 
Implemented simplified systems for reporting changes in earnings 

 
0.0133 

  
(0.0237) 

Constant -2.0151*** -0.9414*** 
 

(0.4122) (0.1363) 

      

Observations 126566 126566 

Includes Income & Health NO NO 

State FE YES YES 

Year FE YES YES 

Correlation 0.1393 0.1393 

SE(correlation) (0.1098) (0.1098) 
ATE -0.0004 -0.0004 

SE(ATE) (0.0025) (0.0025) 
ATET -0.0007 -0.0007 

SE(ATET) (0.0042) (0.0042) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-
2011.  

Note: Low income and respondents who will potentially reach at least age 40 and who will not reach the age of 65 by the 
end of the sample period. The low Income sample includes households with an income-to-needs ratio below 200 percent of 
the federal poverty line. Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, 
and suicide. The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 
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Appendix Table 23. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of 
Death: Age 40-64, All Incomes 

  Mortality SNAP 

   
SNAP Recipient = 1 -0.2744* 

 

 
(0.1647) 

 

Age 25-34 -0.0989*** 0.1115*** 
 

(0.0323) (0.0150) 
Age 45-54 -0.0030 -0.1432*** 
 

(0.0226) (0.0118) 

Age 55-64 -0.0050 -0.1958*** 
 

(0.0422) (0.0195) 
High School Dropout 0.0993*** 0.1891*** 
 

(0.0283) (0.0123) 
GED Recipient 0.1150** 0.2888*** 
 

(0.0507) (0.0223) 

Associates Degree 0.0032 -0.0932*** 
 

(0.0341) (0.0186) 
College Degree -0.1746*** -0.3711*** 
 

(0.0348) (0.0224) 
Graduate Degree -0.1604*** -0.5102*** 
 

(0.0447) (0.0387) 

Married -0.1759*** -0.5274*** 
 

(0.0263) (0.0112) 
Male 0.2818*** -0.3635*** 
 

(0.0238) (0.0104) 
African American -0.2032*** 0.2282*** 
 

(0.0359) (0.0134) 

Other Race -0.0307 0.0023 
 

(0.0396) (0.0190) 
Hispanic -0.1074*** -0.0968*** 
 

(0.0317) (0.0152) 
Live in Urban Area 0.0174 0.0731*** 
 

(0.0251) (0.0130) 

People in Household ID -0.0490*** 0.0125** 
 

(0.0080) (0.0050) 
Unemployment rate -0.0132 0.0088 
 

(0.0195) (0.0082) 
Poverty Rate 0.0153 0.0049 
 

(0.0098) (0.0050) 

Governor is Democrat (1=Yes) 0.0102 0.0321** 
 

(0.0258) (0.0130) 
Real Minimum Wage -0.0423 -0.0584*** 
 

(0.0304) (0.0160) 
100% < Income <= 200% FPL -0.1600*** -0.8877*** 
 

(0.0565) (0.0112) 

Income > 200% FPL -0.3071*** -1.7476*** 
 

(0.0715) (0.0144) 
Excellent Health -0.2617*** -0.4324*** 
 

(0.0278) (0.0139) 
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Very Good Health -0.2108*** -0.3687*** 
 

(0.0255) (0.0122) 
Real SNAP Benefit 

 
-0.0130 

  
(0.0666) 

Uses broad-based categorical eligibility 
 

0.0396* 
  

(0.0224) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.1242*** 

  
(0.0343) 

Proportion of SNAP benefits issued by EBT 
 

0.0192 
  

(0.0224) 
Requires fingerprints information to enroll in SNAP 

 
0.1324*** 

  
(0.0221) 

State makes all legal noncitizen adults eligible 
 

-0.0590** 
  

(0.0292) 
Real SNAP Outreach Spending 

 
-0.3658*** 

  
(0.1124) 

Exempts one vehicle from SNAP asset tests 
 

0.0490** 
  

(0.0214) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0168 

  
(0.0236) 

Constant -1.8917*** -0.0886 
 

(0.2825) (0.1321) 

      

Observations 350442 350442 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.2553 0.2553 

SE(correlation) (0.0961) (0.0961) 
ATE -0.0022 -0.0022 

SE(ATE) (0.0010) (0.0010) 
ATET -0.0083 -0.0083 

SE(ATET) (0.0048) (0.0048) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 
1997-2011.  

Note: All incomes and respondents who will potentially reach at least age 40 and who will not reach the age of 65 by the 
end of the sample period. Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, 
poisoning, and suicide. The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, 
**p<.05, *p<.1). 
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Appendix Table 24. Bivariate Probit Model of SNAP Participation on Mortality Caused by Specific Cause of Death: Age 
40-64, Low Income 

  Mortality SNAP 

   
SNAP Recipient = 1 0.0602 

 

 
(0.1858) 

 

Age 25-34 -0.1620*** 0.1084*** 
 

(0.0511) (0.0166) 
Age 45-54 0.0491 -0.1372*** 
 

(0.0351) (0.0132) 

Age 55-64 0.0309 -0.2056*** 
 

(0.0668) (0.0220) 
High School Dropout 0.1075*** 0.1718*** 
 

(0.0384) (0.0131) 
GED Recipient 0.0869 0.2416*** 
 

(0.0714) (0.0245) 

Associates Degree 0.0332 -0.0665*** 
 

(0.0614) (0.0223) 
College Degree -0.0681 -0.3650*** 
 

(0.0685) (0.0279) 
Graduate Degree -0.2890** -0.5119*** 
 

(0.1272) (0.0504) 

Married -0.1715*** -0.4750*** 
 

(0.0393) (0.0124) 
Male 0.3175*** -0.3946*** 
 

(0.0358) (0.0116) 
African American -0.2590*** 0.2136*** 
 

(0.0514) (0.0150) 

Other Race -0.0358 -0.0127 
 

(0.0546) (0.0203) 
Hispanic -0.1741*** -0.1091*** 
 

(0.0463) (0.0163) 
Live in Urban Area 0.0569 0.0573*** 
 

(0.0411) (0.0147) 

People in Household ID -0.0554*** 0.0161*** 
 

(0.0109) (0.0052) 
Unemployment rate -0.0419 0.0225** 
 

(0.0310) (0.0094) 
Poverty Rate 0.0185 0.0025 
 

(0.0154) (0.0056) 

Governor is Democrat (1=Yes) -0.0088 0.0263* 
 

(0.0414) (0.0145) 
Real Minimum Wage -0.0526 -0.0359** 
 

(0.0498) (0.0182) 
100% < Income <= 200% FPL -0.0842* -0.8969*** 
 

(0.0508) (0.0113) 

Excellent Health -0.2254*** -0.4090*** 
 

(0.0475) (0.0157) 
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Very Good Health -0.1384*** -0.3474*** 
 

(0.0411) (0.0139) 
Real SNAP Benefit 

 
-0.2869*** 

  
(0.0726) 

Uses broad-based categorical eligibility 
 

0.0743*** 
  

(0.0255) 
Proportion of SNAP Units with 1-3 month recertification periods 

 
-0.1312*** 

  
(0.0386) 

Proportion of SNAP benefits issued by EBT 
 

0.0382 
  

(0.0252) 
Requires fingerprints information to enroll in SNAP 

 
0.1650*** 

  
(0.0247) 

State makes all legal noncitizen adults eligible 
 

-0.0380 
  

(0.0334) 
Real SNAP Outreach Spending 

 
-0.5485*** 

  
(0.1271) 

Exempts one vehicle from SNAP asset tests 
 

0.1085*** 
  

(0.0243) 
Implemented simplified systems for reporting changes in earnings 

 
-0.0137 

  
(0.0263) 

Constant -1.9785*** -0.1905 
 

(0.4382) (0.1512) 

      

Observations 107911 107911 

Includes Income & Health YES YES 

State FE YES YES 

Year FE YES YES 

Correlation 0.0544 0.0544 

SE(correlation) (0.1053) (0.1053) 
ATE 0.0009 0.0009 

SE(ATE) (0.0029) (0.0029) 
ATET 0.0012 0.0012 

SE(ATET) (0.0037) (0.0037) 
Source: Authors analysis of Restricted Use National Health Interview Survey Data linked to the National Death Index 1997-2011.  

Note: Low income and respondents who will potentially reach at least age 40 and who will not reach the age of 65 by the end of 
the sample period. The low Income sample includes households with an income-to-needs ratio below 200 percent of the federal 
poverty line. Specific cause of death includes mortality caused by alcoholic liver disease and cirrhosis, poisoning, and suicide. 
The omitted categories are 35-44 for age and High School Graduate for education. (***p<.01, **p<.05, *p<.1). 

 
 


