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Abstract

We ask whether a decline in the social safety net can contribute to despair mortality
(from drugs, suicide, or alcohol liver disease). We exploit the introduction of lifetime
time limits on the receipt of welfare benefits to disadvantaged households, a substantial
component of the U.S. welfare reform, which began in the 1990s. Our findings suggest
that exposure to time limits beginning in the age of parenthood increased suicide and
alcohol-related liver disease mortality among low-educated females. Our back-of-the-
envelope calculations suggest that time limits contributed roughly 7.5% to low-educated

female despair mortality increases through 2017.
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1 Introduction

Deaths from drug overdoses, suicides, and alcohol liver diseases (ALD) have increased
substantially in the U.S. over the past two decades, such that some population segments
experienced a decline in overall life expectancy (Case and Deaton, 2017). Case and
Deaton (2015) named this phenomenon “deaths of despair” and argue that rising trends
in these causes of death are a result of worsening economic and social factors.

Researchers have established the significant role of supply factors related to either
the pharmaceutical industry (Alpert et al., 2018, 2022; Arteaga and Barone, 2022;
Evans et al., 2019; Fernandez and Zejcirovic, 2018; Kolodny et al., 2015; Quinones,
2015; Van Zee, 2009) or physician and insurance incentives and practices (Barnett
et al., 2017; Buchmueller and Carey, 2018; Eichmeyer and Zhang, 2022; Schnell and
Currie, 2018; Khan et al., 2019; Powell et al., 2020). Others have attributed the rise to
demand factors driven by broad economic conditions or specific labor demand shocks
(Betz and Jones, 2018; Carpenter et al., 2017; Hollingsworth et al., 2017; O’Brien et al.,
2022; Pierce and Schott, 2020). Some argue, though, that these demand factors have a
marginal role (at most) in increasing drug mortality trends (Ruhm, 2019; Currie and
Schwandt, 2021). More recently, Giles et al. (2023) present evidence that a decline in
religious participation could have also contributed to earlier mortality increases. Lastly,
the consumption of ones’ local peers matters, as (Finkelstein et al., 2018) found moving
to a state with a higher rate of risky prescription opioid use increases an individual’s
probability of risky use.

Case and Deaton (2017) conjecture that changes in the social safety net could have
also increased deaths of despair. Despite this argument, to our knowledge no study has
evaluated the role of the U.S. welfare reform, one of the largest changes in the history
of the U.S. social safety net. Our project fills this gap by investigating this vast reform
to the U.S. welfare system that began during the 1990s and substantially reduced dis-
advantaged families’ eligibility for welfare payments. Of the many reform components,

we focus on the introduction of lifetime time limits, which restricted parents’ welfare



payment eligibility to five years. This restriction is in sharp contrast to pre-reform
eligibility criteria that sent low-income parents welfare payments as long as there was
a minor in the household. Welfare payment time limits were the greatest departure
from past welfare policy in the U.S. (Grogger, 2002, 2003, 2004; Mazzolari, 2007), thus
representing a substantial decline in the social safety net available to disadvantaged
families.

A priori, the effect of welfare payment time limits on despair mortality is ambigu-
ous. While there is substantial evidence that time limits reduced welfare take-up! and
improved labor market outcomes,? the overall effect of time limits on disadvantaged
families’ well-being is less clear. Reduced welfare take-up accompanied by improved la-
bor market outcomes could imply greater economic independence, stability, or horizon.
Alternatively, reductions in welfare take-up could have resulted in reduced cash sup-
port among families that were still in need of these payments. Indeed, the potential for
heterogeneous effects resulting from welfare reform has been documented,® along with
more general statistics of increases in child poverty over the reform’s period.* More-
over, while improved labor market outcomes, even when resulting in greater household
income, can enhance some disadvantaged families’ overall well-being, it can also lead
to adverse effects among other vulnerable families who are struggling to juggle between

increased household financial constraints and childcare responsibilities.®

1See Chan (2013, 2017, 2018); Fang and Keane (2004); Farrell et al. (2008); Fitzgerald and Ribar (2004);
Grogger (2003, 2004); Keane and Wolpin (2010); Lichtman-Sadot (2023); Mazzolari (2007); Mazzolari and
Ragusa (2012); Swann (2005).

2See Chan (2013, 2017); Fang and Keane (2004); Fang and Silverman (2009); Farrell et al. (2008); Grogger
(2003); Keane and Wolpin (2010); Lichtman-Sadot (2023); Low et al. (2020); Mazzolari and Ragusa (2012);
Pepin (2022).

3See Parolin (2021) for welfare reform more broadly and Bitler et al. (2006) for a specific assessment of
time limits in the context of Connecticut’s Jobs First waiver in the mid-1990’s. For additional studies that
present adverse effects on household income or poverty rates following welfare reform, see Hicks et al. (2023)
for Canada and Waldfogel (2007) for the U.S.

1E.g., Greenstein (2016) and Trisi and Sherman (2016).

SIndeed, Hicks et al. (2023) find that expanding job search requirements for welfare payment recipients
in Canada resulted in increased employment for these mothers and even reductions in poverty rates due to
the new employment income. However, this was accompanied by increased consumption of mental health
medication and the authors find other measures of increased stress, such as reduced time available for non-
urgent medical care. Recall that in the Canadian context there is no concern for changes in health insurance
coverage due to increased labor force participation.



Two studies are closely related to our work in their evaluation of the relationship
between two social safety net programs and mortality. Dow et al. (2020) find that
Earned Income Tax Credit (EITC) expansions decreased non-drug suicides. Heflin et
al. (2019) find that participation in the Supplemental Nutrition Assistance Program
(SNAP) reduces premature adult all-cause mortality and suggestive evidence for re-
ductions in despair mortality. Both these studies support Case and Deaton (2017)’s
hypothesis regarding the potential for a negative correlation between the level of the
social safety net and despair deaths. However, they do not contribute to solving the
puzzle of rising death trends over the last few decades, as the EITC was expanding
during Dow et al. (2020)’s sample period® and SNAP participation has also increased
as more states facilitated access to this benefit. Thus, increases in despair deaths can-
not be driven by these specific changes in the social safety net. The evidence in Dow
et al. (2020) and Heflin et al. (2019) actually suggests that rising death rates may have
been mitigated due to EITC and SNAP expansions.

Our project addresses two important questions. First, we explore the role of the
social safety net and its effects on despair deaths. Second, we investigate whether a
decline in the social safety net contributed to the rising trends in despair mortality.
The first question has been partially addressed in Dow et al. (2020) and Heflin et
al. (2019) through different social safety net programs. The second has not been
empirically addressed to date in the U.S. context to the best of our knowledge. For
the UK, Berman and Hovland (2024) is a recent working paper that finds evidence of
increased mortality - including drug overdoses - in response to austerity measures that
began in 2010 and included reductions in welfare payments. The findings in Berman
and Hovland (2024) complement our work by demonstrating the potential for welfare
payment reduction to increase mortality from one component despair mortality, drug

overdoses.” Both works reinforce the external validity of our findings and strengthen

SDow et al. (2020) use variation across states in state-level EITC supplements. Only three states discon-
tinued their EITC supplements during 2000-2014 (Agan and Makowsky, 2023). This is accompanied by over
15 states introducing state-level EITC supplements (based on data from Kleven 2019).

"Our paper does not find statistically significant effects of welfare payment time limits on drug overdose
mortality and this may be driven by differences between the U.S. and the UK in the nature of the opioid



the notion that declines to the social safety can adversely affect mortality not just in
the context of one particular country.

Our analytical framework exploits two main sources of variation to identify the
effect of time limits on despair mortality. One is variation across states regarding
the timing of time-limit introduction. The second is variation across cohorts in the
degree of exposure to time limits (upon introduction), as time limits should have only
affected individuals beginning in the age of parenthood. Combining these two sources
of variation generates variation in exposure to time limits within state-year units that
strengthens our empirical design considerably. In particular, we are able to control
for any contemporaneous state-level conditions or policies that may have also affected
mortality. Moreover, this relatively rich variation across cohorts within state-year
units allows us to more confidently rule out that our results are simply driven by
simultaneous rising trends in both exposure to time limits and despair mortality. Lastly,
our regression results demonstrate statistically significant responses to exposure to
time limits among low-educated females and null responses among low-educated males,
despite similar rising trends in overall despair mortality for both genders (see Figure 2).
This suggests that our variation is indeed capturing something that is unique to females
and much less relevant to males, e.g. welfare payment time limits. Our results are
further validated with findings of null effects among high-educated females, who should
not be affected by welfare payment restrictions.

Our estimates suggest that time limits contributed approximately 7.5 percent of
the rise in despair mortality among females with a high school degree or less between
the years preceding time limits (1989-1992) and the end of our sample period (2014-
2017). The magnitude of the estimated effects is greater when the sample is narrowed
to states that had a poverty rate exceeding the median as of 1989. The estimated effect
translates into more than 23,000 deaths over a 20-year period. Considering that the

observed increases in despair mortality may be accompanied by reductions in mortality

epidemic and its sources. Berman and Hovland (2024) do not evaluate suicide and alcohol-related liver
disease mortality, the despair mortality components that drive our mortality responses to time limits, and
this is likely due to small cell sizes in their analysis.



among other disadvantaged households that experience improved overall well-being in
response to welfare payment time limits, our results likely underestimate the overall
adverse effects of this policy on mortality.

The remainder of the paper is organized as follows. In Section 2, we provide back-
ground on the U.S. welfare reform and the time limits imposed on eligibility for welfare
payments. Section 3 discusses the data used for this study. Section 4 presents our em-
pirical strategy and discusses our identification. Section 5 presents our main results,

followed by robustness checks in Section 6. Section 7 concludes.

2 Background

In the U.S., the welfare system provides cash transfers to needy families thereby assist-
ing disadvantaged households to meet their housing, food, and healthcare needs. With
the passage of the Personal Responsibility and Work Opportunity Act (PRWORA) of
1996, the Aid to Families with Dependent Children (AFDC) was replaced with the
more restrictive Temporary Assistance for Needy Families (TANF'), which transitioned
the U.S. welfare system from a federal entitlement program to a work-conditioned and
time-limited benefit program.

The curtailing of AFDC benefits actually preceded PRWORA, given state-led re-
forms that became popular in the early 1990s. These reforms were implemented under
waivers that were granted federally to states who wished to change their welfare pro-
gram. Time limits on the receipt of welfare payments were among the more common
waivers, ranging from 21 to 60 months. Under AFDC, eligibility for welfare payments
was guaranteed until one’s youngest child reached age 18. Upon implementation of
PRWORA, welfare payments were federally limited to five years. States could offer
lifetime welfare payments for more than five years at their own expense or restrict
time limits even further than what was federally provided (using the funds for other
welfare-related measures). In this paper, we exploit this variation generated across

states in the timing of time-limit implementation. The policies range from Arkansas,



Colorado, and Georgia which had adopted time limits already in 1992 to Vermont (the
last state) which implemented time limits only in 2014. Figure 1 maps the variation
across states in the year time limits were introduced.

Most welfare payment recipients have historically been and remains to date females,
and more specifically single mothers. While there is evidence that welfare payment time
limits also affected disadvantaged male labor market outcomes primarily through male
partnerships to female adult recipients (Lichtman-Sadot, 2023), this potential exposure
to time limits should be relevant to a substantially smaller fraction of low-educated
males in comparison to low-educated females. We therefore do not expect to find
meaningful (if any) effects on males when using aggregate data, as in our mortality
analysis. If mortality responses to time limits are found among females but not among
males, despite use of the same empirical strategy and similar variation for both genders,
then this is evidence that our empirical strategy and variation are capturing changes

that are more relevant to females, as opposed to males.

3 Data

3.1 Welfare Payment Time Limits

The Welfare Rules Database (WRD) from the Urban Institute documents the initial
time limit implementation for each state. Figure 1 presents a map of the U.S. with the
varying shades in each state representing the year its first time limit was introduced.®
Towa and Washington D.C. are excluded from the analysis as time limits were imple-
mented on an individual basis in the former and repealed four years after introduction
in the latter. We assign time-limit implementation to states even if it applied only

to adult household members and not children, as is the case in several states, such as

8We determine the timing of time limit introductions at the annual level. As such, time limits introduced
prior to July were assigned as introduced that year, whereas time limits introduced from July onward were
assigned as introduced in the next year.



California and Maryland.”

3.2 Mortality Data

Restricted-use mortality data was made available from the Center for Disease Control
and Prevention (CDC) National Center for Health Statistics for the years 1989-2017.1°
We focus on those who were reported to have a high school education or less in their
death record. We also utilize those who are documented as having a college degree or
more as a placebo group, under the assumption that high-education individuals should
not have been affected by changes to welfare payment eligibility. Despair mortality
rates vary substantially based on gender, so there is reason to believe that different
policies differentially affect these rates by gender. Furthermore, despite evidence that
the U.S. welfare reform affected disadvantaged males (Lichtman-Sadot, 2023), it was
substantially more likely to directly affect disadvantaged mothers, and when examining
aggregate data, it is highly plausible for male effects to be null. For these reasons, we
examine mortality separately by sex.

We sum the number of deaths for each gender by state, year, and low versus high
education level of the deceased, and for four age ranges: 25-34, 35-44, 45-54, and 55-64.
Our deceased span ages 25-64, as in other research examining despair mortality (Case
and Deaton, 2022). Our despair mortality measures are composed of deaths resulting
from drugs, suicide, or ALD. We follow the ICD coding used by the CDC to calculate
the number of annual deaths attributed to these causes for each state-sex-age range-

11

education level combination.”™ We obtain mortality rates per 100,000 population by

9A review of the vast literature on time limit implementation across states has revealed several discrepan-
cies across studies documenting the timing of time limits. We thus independently constructed our database
of time limit introductions using the Urban Institute WRD, in addition to several rounds of communication
with the Center on Budget and Policy Priorities. In a recent study by Pepin (2022) evaluating time limit
introductions and expansions in the 2010’s (and discussing introductions prior to this period), all time limit
introductions are identical to the documentation in our database.

101989 is the first year with the education level of the deceased.

1 Causes of death are based on ICD-9 codes for years prior to 1999 and on ICD-10 for years from 1999
onward. Drug-related ICD-9 codes: E850-E858, E950.0-E950.5, £962.0, £980.0, E980.0-E980.5. Suicide
ICD-9 codes: E950-E959. Alcohol liver disease ICD-9 codes: 571.0-571.3. Drug-related ICD-10 codes: X40-
X44, X60-64, X85, Y10-Y14. Suicide ICD-10 codes: X60-X84, Y87.0-Y87.2. Alcohol liver disease ICD-10
codes: K70.0-K70.4, K70.9. Given the change in the ICD causes of death coding, all results are presented



using population bases for these specific cells (at the state, year, gender, age group, and
education level) from the CPS data. Our analysis is for mortality rates at relatively
narrow age ranges (10 years). Nevertheless, concern can still arise that our results
are affected by different state-specific composition changes in the age distribution (as
noted in Ruhm (2000) and Finkelstein et al. (2024)) . We therefore present results of
robustness checks with age-adjusted mortality rates in Section 6.6, and these are highly
similar to our baseline results.

Education levels are not fully populated for all death records in the mortality data.
To deal with this, we exclude all state-year cells (for all age ranges and both sexes)
that had missing or unknown education levels for over 5% of despair deaths.'? 2 We
then take the deaths with missing/unknown education levels and allocate them across
education categories based on the imputation procedure in Case and Deaton (2017).
Specifically, we use the education distribution of observed death records within each
year-state-age group cell.™

Figure 2 uses our data to show trends in aggregate despair mortality rates by sex,
education level, and ten-year age groups spanning ages 25-64 during our sample period,
1989-2017. The figure confirms past investigations concerning rising despair mortality
rates that have shown that the increase is much greater among low-educated Americans
(Case and Deaton, 2022; Novosad et al., 2022). Furthermore, in addition to having
greater despair mortality rates at the start of the sample period, males experienced
greater increases as opposed to females. Lastly, Figure 2 presents variation across dif-

ferent age groups in the changes in mortality. For example, while the sharpest increase

also when limiting the sample from 1999 onward - see Section 6.

12This results in excluding 18-25 percent of state-year cells from our analysis, depending on the dependent
variable. Dow et al. (2020) deal with missing/unknown education levels by entirely excluding four states
that had very high levels of missing/unknown education levels during their sample period. We view our
exclusion approach as preferable within our setting, as our regression specifications include state-year fixed
effects (in contrast to specifications in Dow et al. (2020) that have separate state and year fixed effects). As
such, we can exclude cells based on missing/unknown education levels at the state-year level, which increases
the precision of the exclusion criteria.

13The 5% threshold was selected to balance between not having too many unknown education levels and
not having to exclude too many state-year units. As we demonstrate in our robustness checks, our results
are robust to lower thresholds of exclusions. When the exclusion threshold is greater, our results maintain
qualitative consistency, although precision declines substantially.

14Tn the absence of using this imputation procedure, our results are similar although with lower precision.



in male low-educated despair mortality is among ages 25-34, among low-educated fe-
males this age group actually experienced the least dramatic increase. Our analysis
will exploit and take into account all these aspects of variation - across gender, age

groups, and education levels.

3.3 Explanatory Variable

The main explanatory variable is the mean number of years each age group’s 10 cohorts
were exposed to time limits, under the assumption that exposure begins when the age
of parenthood begins. We calculate the age of parenthood using CPS data. Specifically,
we take the range between the 2.5 and 97.5!" percentile of the empirical distribution
for the ages of all individuals earning up to 200% of the poverty threshold in the CPS
March supplement data between 1992 and 2017 that have at least one child under
18. We do this separately by sex, resulting in ages 21-48 and 24-53 being the age of
parenthood for females and males, respectively.

We calculate for each cohort in every year the number of years they have been
exposed to time limits based on exposure beginning at the latest of either when time
limits are introduced or at the minimal age of parenthood, conditional on beginning
before the maximal age of parenthood. Cohorts that were above the maximal age
of parenthood when time limits were introduced in their state receive zero years of
exposure to time limits all throughout the periods they appear in the sample. Fi-
nally, we calculate for each age range (recall that our observations are for 10-year age
ranges) the mean exposure to time limits across the ten cohorts comprising it. Ap-
pendix Figure A1l provides a graphical example of the female years of exposure to time
limits for several cohorts in two states that introduced time limits in different years
- Florida, which introduced time limits in 1996, and Michigan, which introduced in
2008. Appendix Figure A2 provides two visual presentations of the variation in the
female years of exposure variable - both across age groups and within state-year units.
Our identification relies to a large extent on the variation within state-year units, and

Appendix Figure A2B does indeed demonstrate such variation, even among states that
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introduced time limits in later years and have less cohorts exposed to time limits in

most sample years.

3.4 Summary Statistics and Data Plots

Table 1 presents summary statistics of the data utilized. In addition to crude death
rates for all despair-related causes of death, we also present the breakdown for drug-
related, suicide, or ALD deaths separately as reference to the composition of despair-
related deaths across genders and age groups. As can be seen, mortality rates from
despair causes of death are much higher among low-educated as opposed to high-
educated and also among males as opposed to females.

Figure 3 presents trends across age groups over time in exposure to time limits
beginning during the age of parenthood by sex. As with mortality rates (see Figure 2),
our explanatory variable measuring years of exposure to time limits is also rising over
time, as more states introduced time limits and more years elapsed since the intro-
duction of time limits. However, there is variation across age ranges in the years of
exposure over time. Moreover, when comparing Figure 3 with Figure 2 in Section 3.2,
one can notice that the magnitudes of the changes in time limit exposure over time
across age ranges match much more closely the magnitudes of the changes in female
despair mortality across age ranges than the corresponding changes in male despair
mortality. Specifically, the increase in exposure to time limits over the years is greatest
for ages 45-54 and smallest for ages 25-34, which matches the female differences across
age ranges in despair mortality changes over time but much less so the male differences.
This suggests that despite both despair mortality and time limit exposure rising over
time, the correlation between time limit exposure and despair mortality across age
ranges will be stronger for females than for males.

This stronger correlation between our dependent and explanatory variables for fe-
males as opposed to males is exhibited in Figure 4. The figure plots mean despair
mortality rates (across states) for each year and age range along with their mean

exposure to time limits, separately for low-educated females and males. All despair

11



mortality measures are relative to a normalized value of one for the mortality rate for
the first year in the data, 1989, thus facilitating the comparison between males and
females who have very different levels of mortality rates. The correlation exhibited is
much stronger in the female data as opposed to the male data. This is despite the
similarity in the years of exposure variable constructed for both sexes. This is evidence
that our years of exposure variable may have explanatory power for rising trends in

despair mortality that are unique to females and less relevant to males.

4 Empirical Strategy

4.1 Regression Specification

Our regression analysis explores how mortality rates for different age ranges changed
over time as a function of their exposure to time limits beginning at the age of par-
enthood. The analysis is separate for each gender and for high versus low educated
individuals, and observations in the dataset are at the age group-state-year level.!®
Variation is not only across time and states, as four different age groups are accounted
for in each state-year combination, and these had different exposures to time limits
based on when their age of parenthood began.

Given the relatively narrow population segments, we have a substantial number of
observations with zero death counts for deaths of despair. Since standard OLS/WLS
regressions with so many zero counts can potentially bias estimates, our specification

is run using a Poisson Pseudo Maximum Likelihood (PPML) regression model.'® This

results in the following regression specification:

150ur education levels are either a high school education or less or a college degree and above, thereby
excluding deaths with more than 12 years of schooling but less than a college degree.

16The relatively large share of zero death counts for our fine population segments can suggest using the
inverse hyperbolic sine (IHS) function, as in Dow et al. (2020). However, more recently, Norton (2022)
and Chen and Roth (2024) have presented disadvantages of using the THS in terms of obtaining the correct
marginal effects. Due to this argument, we present our results for this study with PPML regression specifi-
cations. Our results are nevertheless robust to using IHS transformations as dependent variables instead.

12



Deaths,ss = exp{BYrsExposure,s; + Yo + Ost + e + paty (1)

+ In(population)ast } + €ast

The dependent variable is the number of deaths for age group a in state s in year
t. Because this is the count of deaths and not the rate, the regression controls for the
natural log of the relevant population and constrains its coefficient to be equal to one.
The regression further controls for age group (v,) and state-year (fy) fixed effects, as
well as age-group-specific linear time trends (p,t;). It also controls for cohort fixed
effects in 10-year intervals (u.) — each age group in a specific year is assigned a dummy
variable depending on whether one of its birth years is 1940, 1950, 1960, 1970, 1980,
or 1990 (which are mutually exclusive given the 10-year age ranges). The coefficient
of interest in equation 1 is 8. It estimates the percent change in deaths in response to

each year of exposure to time limits.!”

4.2 Identification

The regression specification outlined in equation 1 relies on two main sources of varia-
tion: across states in the timing of time-limit introductions and across cohorts in the
extent of their exposure to time limits beginning at the age of parenthood. The latter
source of variation is exogenous as the cohort of the deceased was determined before
welfare reform.'® For the former source of variation to be considered plausibly exoge-
nous, we need to verify that welfare time limits were not correlated with state-level
characteristics prior to their introduction.

We rule out a correlation between the timing of time limit introductions and state-

level characteristics prior to or on the eve of these introductions in Figure 5A which

17With the Poisson specification, coefficient estimates are interpreted as the percent increase (divided by
100) as long as the coefficient estimates are sufficiently small (< 0.2), meaning a 0.1 coefficient estimate
implies 10% more deaths on average in response to an additional year of exposure to time limits.

18The youngest cohort analyzed in the mortality data was 25 years old in 2017, so they were born in 1992,
the year the first time limits were introduced.
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plots values for the following characteristics as of 1989-1992 (depending on data avail-
ability): despair mortality, population, unemployment, poverty, median household in-
come, voting patterns, racial composition, and educational attainment. All correlation
coefficients are relatively small in magnitude and the lowest p-value is 0.35.'° Appendix
Figure A3 presents similar plots to those in Figure 5A but rather than the values as
of 1989-1992, the vertical axes are differences between 1989-1992 and 2008-2010 (exact
years depend on data availability), and a lack of correlation can rule out the possibility
that one of our main sources of variation is correlated with other state-level changes
during the sample period that may be driving despair mortality changes. Here too the
correlations are weak, with the exception of changes in the democratic vote rate, the
only characteristic for which the p-value of the test for a correlation is under 0.1.

In order to interpret the coefficient estimates in equations 1 as causal, we also need
to ensure that our results are not driven by other policies that were implemented at
the state level and may have also affected despair mortality. To a large extent, our
regression specification addresses this concern as it includes state-year fixed effects.
Thus, we overcome an often-raised challenge when evaluating the effects of the U.S.
welfare reform: that there were many other policies taking place during the same pe-
riod that may have also affected disadvantaged households (and possibly their health
and mortality). Given the inclusion of state-year fixed effects in our regression speci-
fications, in order for other state-level policy measures to jeopardize our results, their
intensity needs to be correlated with our varying measures of exposure to time limits
across cohorts.

Despite our ability to control for state-level policies that changed over time through

the inclusion of state-year fixed effects within our regression framework, we further

County Intercensal Tables and SAIPE Datasets.

content/documents/federalelections92.pdf).
Census Bureau - Statistical Abstract of the United States:
(https://www2.census.gov/library /publications/1992/compendia/statab/112ed /1992-02.pdf). Percent with
four or more years of college is from the National Center for Education Statistics Digest of Education

Y Unemployment figures (1992) are obtained from the Bureau of Labor Statistics. Population, poverty,
and median household income estimates (1992) are obtained from the US Census Bureau State and
The share voting for the democratic party in the
1992 national elections is from the Federal Election Commission (https://www.fec.gov/resources/cms-
Percent Black or Hispanic as of 1990 is from The U.S.
1992, section 1 - population, Table 26

Statistics for 1992, Table 12 (https://nces.ed.gov/pubs92/92097.pdf).

14



confirm our identification assumptions by presenting evidence that the timing of time
limit introductions is not correlated with other policy measures during this same pe-
riod. Figure 5B shows this for state-level policies. In the first row of Figure 5B we
examine three employment-related policies that were implemented or expanded dur-
ing this period and affected low-income households: the EITC, minimum wages, and
JOBS sanctions, which were part of TANF.2° The EITC and minimum wages have
been shown to decrease despair mortality (Dow et al., 2020). In the bottom row we
examine three drug-related policies: Prescription Drug Monitoring Programs (PDMP),
access to Naloxone, and legalization of marijuana for medical use.?! All graphs plot
the year of the stated policy’s introduction along with the year time limits were intro-
duced, with the exception of the graph for minimum wage, which plots the level of the
real minimum wage as of 1992.

Our results can also be compromised if over time there is negative selection of those
who have a high school education or less and this may be correlated with the introduc-
tion of time limits. Indeed, Novosad et al. (2022) show how this negative selection can
bias changes in mortality measures over time among less educated Americans. How-
ever, our regression specification addresses this concern through the inclusion of cohort
fixed effects, which control for the different compositions of high versus low educated
in each cohort. Furthermore, in Novosad et al. (2022) this selection concern is most
pronounced when examining those without a high school education, as opposed to
examining those with a high school education or less in our analysis.??

An additional threat to our identification can arise if there is a migration response

20Gtate-level EITC introductions are from Leigh (2010) and supplemented for more recent
years with the data wused in Kleven (2019). Minimum wages through 2013 are obtained
from data for Meer and West (2016) and for later years from the US Department of La-
bor (https://www.dol.gov/agencies/whd/state/minimum-wage/history). ~ JOBS sanction timings are
from the DHHS - https://web.archive.org/web/20170201085413/https://aspe.hhs.gov/pdf-report/state-
implementation-major-changes-welfare-policies-1992-1998.

2IPDMP data is from http://pdaps.org/datasets/prescription-monitoring-program-laws-1408223332-
1502818372 and has also been utilized in Williams et al. (2019). Naloxone data is from
http://pdaps.org/datasets/laws-regulating-administration-of-naloxone-1501695139. Medical marijuana le-
galization data is from Williams et al. (2019).

22(Case and Deaton (2022) also make a similar argument against concern for selection when evaluations of
the low-educated include high school graduates.
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to time limits and individuals negatively or positively select into or out of states with
time limits. We check for this in Appendix Table A1 using CPS March Supplement

data. Our regression results rule out such migration patterns.

5 Results

5.1 Can our Explanatory Variable and the Broad Popula-
tion Base Explain Reductions in Welfare Payment Receipt?

Our analysis focuses on despair mortality within a relatively broad population base -
females with a high school education or less. We do not directly observe income levels
for these females or whether they ever had any children and yet we argue that we
can detect for this population changes that are related to welfare payment receipt or
eligibility. Moreover, our explanatory variable is a measure of cumulative exposure to
time limits based on the age of parenthood for disadvantaged adults. This is a rough
measure of exposure to time limits that has to our knowledge never been examined
in evaluations of time limit effects. It does not, for example, take into account one’s
age of youngest child, which has been shown to have substantial explanatory power in
analyzing the effects of welfare payment time limits (Grogger, 2002, 2003, 2004; Low
et al., 2020; Lichtman-Sadot, 2023; Mazzolari, 2007; Michalopoulos, 2004).

With this in mind, we increase the validity of our explanatory variable and empirical
framework by presenting evidence that even in this broad population of females with a
high school education or less, and while using our explanatory variable, we can obtain
explanatory power and show a negative relationship between exposure to time limits
and welfare payment receipt. We do this using the CPS March Supplement data for
1989-2017 (same period used for the mortality analysis) and the empirical framework
presented in Section 4. Table 2 presents results both for an individual-level analysis
and an aggregate analysis in columns 1-2 and 3-4, respectively. The aggregate analysis

is at the state, year, and age-group level, as in our mortality analysis.
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For the individual-level analysis, we restrict the sample to females ages 25-4823

and run regressions with an indicator variable for welfare payment receipt over the
past year as the dependent variable. With our dependent variable no longer being a
count variable, the specification is OLS, rather than PPML. Our explanatory variable
for these regressions is the number of years of exposure to time limits, and this is a
function of each female’s state of residence (and therefore the year she experienced
time-limit introduction) and the year she was born. Besides our years of exposure
variable of interest, our regression specification includes state-year fixed effects, age
group fixed effects, cohort fixed effects, and age-group-specific linear time trends, as in
equation 1.

For the aggregate analysis, we evaluate 10-year age groups for age ranges 25-64,
as in the mortality analysis. Our explanatory variable is identical to the explanatory
variable in equation 1. Our welfare payment measure begins with a weighted sum of
welfare payment cases at the state, year, and age-group level. Due to the weights, this
variable is not an integer, thereby not suited to a Poisson regression. We therefore take
the rate of welfare payment receipt (based on the weighted sum and dividing this by the
relevant population base) and deal with the large share of zero values by employing an
Inverse Hyperbolic Sine (IHS) transformation. This is our dependent variable within
an OLS framework in columns (3)-(4) of Table 2.

Results in Table 2 show statistically significant reductions in the probability of
receiving welfare payment in response to each year of exposure to time limits. The
magnitude of the effect is slightly greater when limiting the sample to states that
had a 1989 poverty level that exceeded the median, as is demonstrated by comparing
the results of the first and second columns and the third and fourth columns. This
is very reassuring. Despite the sample being solely limited to females with a high
school education or less, some of which are likely not mothers, we observe meaningful
reductions in welfare payment receipt. In fact, only roughly 75% of the females in

the individual-level samples in columns 1-2 in Table 2 had at least one child under 18

23Recall that the female age of parenthood is 21-48 and our mortality data begins at age 25.
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present in the household. Furthermore, even at the aggregate level analysis in columns
(3)-(4), the level of our mortality analysis and with an explanatory variables that is
not individualized, we observe statistically significant declines.

Our estimates suggest that each year of exposure to time limits on average reduced
welfare payment receipt by 0.1 percentage points (for the sample of all states). With
a mean of roughly 9 years of exposure in the sample (for post-time-limit introduction
observations), this implies a mean decline of roughly 1 percentage point. For the
sample of females ages 25-48, this decline represents 13 percent of pre-time-limit mean
welfare payment receipt levels. We note that this reduction, although statistically
significant, is much smaller than past estimates of the effects of time limits on welfare
payment receipt.?*. This is also reassuring, as our sample has a smaller share of females
potentially eligible for welfare payments than past studies that generally focus on single
mothers with a high school education or less. Furthermore, our explanatory variable

is a rougher measure of exposure to time limits.??

24Fang and Keane (2004) use CPS data and find that absent time limits the drop in welfare payment
receipt would have been 2.5 percentage points less. Grogger (2003) in his analysis with CPS data finds that
for mothers with a youngest child who is 13, time limits reduced welfare payment by 0.66 percentage points,
but as one’s age of youngest child is smaller, welfare payment declines resulting from time limits increased
and were as high as 6 percentage points for mothers with a youngest child who was 3. Other studies that
examine datasets besides the CPS to evaluate the effect of welfare payment time limits on female welfare
payment receipt find effects that are 25-60 percent of pre-treatment means (Chan, 2013; Keane and Wolpin,
2010; Lichtman-Sadot, 2023; Low et al., 2020; Mazzolari, 2007; Pepin, 2022; Swann, 2005)

25While the results in Table 2 can suggest a "first stage” that is part of an instrumental variable (IV)
approach, we note two important factors that do not enable us to carry out such an analysis. First, the
aggregate analysis in columns (3)-(4), which is at the same level as the mortality analysis, represents the
relevant results for a ”first stage”. However, although the declines are statistically significant at the 5% level,
they are not sufficiently strong for a "first stage”. Second, while the decline in welfare payment is likely to
be one important channel through which despair can increase due to the introduction of time limits, this
is not the only channel. As discussed above, welfare payment time limits represent a substantial decline
in the social safety net available to disadvantaged families. This safety net is not always and necessarily
utilized but its presence and one’s ability to rely on it can have a profound effect on an individuals’ well-
being. Furthermore, increased stress can also result from greater employment within these highly fragile
households. This may not necessarily be a direct response to declining welfare payment receipt but rather a
response to the possibility of being ineligible for welfare payments sometime in the foreseeable future. Taken
as a whole, the results in Table 2 strengthen the validity of our analytical framework - in terms of the sample
and explanatory variable used - but cannot provide the foundations for an alternative specification within
an IV framework.
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5.2 Regression Results

We present results from equation 1 in Table 3 in four panels: first, for females with
a high school education or less; then for these same females but in states that had
poverty levels above the median as of 1989; in the third panel, for females with a college
degree or more; and lastly, in the fourth panel for males with a high school education
or less. If the first panel exhibits some effects of time limits on mortality, then we
expect the coefficient estimates in the second panel to be of greater magnitude and/or
precision, as we should be capturing more females that are potentially affected by time
limits in higher-poverty states. The third panel is a placebo test, as we do not expect
females with a college degree or more to be affected by time limits. Males were not
directly affected by welfare payment limitations to the same extent that females were,
and despite evidence of male labor market responses to welfare payment time limits
(Lichtman-Sadot, 2023), the share of these affected males in the overall population of
males with a high school education or less should be much smaller than the share of
affected females within the population of females with a high school education or less.
We thus expect null to potentially very small effects in the fourth panel that presents
regression results for the male low-educated population.

Each panel in Table 3 presents the coefficient estimate S from equation 1 for four
dependent variables - despair mortality, drug overdoses, suicides, and ALD. The results
are aligned with our hypotheses. The top panel suggests that despair deaths increased
for females with a high school education or less by 1.32 percent for each year of exposure
to time limits. Given a mean exposure rate of 7.08 in the regression sample (see bottom
row of each panel in Table 3 for means of time limit exposure in each sample), this
implies that time limits increased average annual female despair deaths by 9.3 percent
(1.32 multiplied by 7.08) between 1989 and 2017. The top panel also suggests that of
all three despair mortality components, suicides may have been most strongly affected
by time limits with a p-value of 0.18 on the estimate for 3, in comparison to p-values
exceeding 0.6 for the coefficient estimates of drugs and ALD.

The second panel of Table 3 presents larger effects on despair, suicide, and ALD
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when limiting the sample to high-poverty states. The coefficient on the effect of time
limits on suicides is statistically significant at the 10 percent level and for ALD the p-
value is 0.108. Both coefficient estimates suggest a one percent increase in the respective
mortality rate for each year of exposure to time limits. For females with a college degree
or more, there is no evidence of time limit effects on despair mortality. The last panel
of Table 3 shows no effects of time limits on male despair mortality.

The summary statistics in Table 1 show very large differences between death rates
among low-educated individuals as opposed to their high-educated counterparts. For
some age groups and particular causes of death, death rates among low-education
individuals are more than five times those among high-educated individuals. This can
raise concern that the null effects observed in Table 3 for high-education deaths are due
to lack of statistical power rather than there being no effect among those that we do
not expect to be affected by time limits. However, this argument does not consider that
some of the low-education death rates for specific causes of deaths are lower than the
high-education despair mortality rates. For these causes of deaths — namely, ALD for
females - we observe marginally statistically significant responses to time limits among
the low-educated, despite the small death rates, thereby ruling out the argument that

with such low death rates there is insufficient statistical power to detect an effect.

5.3 Dynamic Effects

Equation 1 estimates the effect of each additional year of exposure to time limits and
makes the parametric assumption that this effect is constant. We wish to examine the
effects of time limits non-parametrically, and this will also allow us to evaluate whether
the effects change over time or to what extent they persist in the long term, more than
15 years after exposure to time limits began. To this end, we estimate the following

regression specification:
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Equation 2 replaces the YrsExposure,s variable from equation 1 with four indica-

tor variables for the following levels of years of exposure to time limits: (0, 5], (5, 10], (10, 15],

J
ast

and more than 15, represented by T'L Exposure, , for j € [1,2,3,4], respectively.

We further exploit the fact that a non-parametric regression specification can allow
us to test for trends prior to the introduction of time limits. We therefore calculate for
each cohort the number of years they appear prior to the introduction of time limits,
conditional on being at the age of parenthood when time limits are introduced (and
therefore being exposed to time limits when they are introduced). Based on means
for this calculation of years prior to exposure to time limits at the age group level, we
construct three indicator variables for the following levels of years prior to exposure to
time limits: (0, 3], (3, 6], and more than six. We note that we are relatively constrained
in terms of the number of years we can examine prior to time-limit introduction, as
our data only begins in 1989 and by 1998, 40 states in our data already introduced
time limits. The changes in mortality rates for these periods, prior to time-limit intro-

ductions, are represented in equation 2 by the coefficients o/ for T'LExposure’

‘st fOr

j €]-1,-2,-3]. Age groups with zero exposure to time limits (across all ten cohorts)
are the excluded group in this regression specification.

The results of our dynamic analysis are presented in Figure 6. The figure plots
the coefficient estimates o/ for j € [~1,-2,-3,1,2,3,4] from equation 2 along with
their 95 percent confidence intervals. Two main conclusions arise. First, we can rule
out pre-existing trends in despair mortality among cohorts that will be treated when
time limits are introduced. This is demonstrated by the pre-time-limit-introduction

coefficient estimates, which are not statistically significant and out of which two are
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very close to zero.?® Second, despair mortality responses to time limit exposure appear
to be positive even in the long-term. The right-most coefficient estimate plotted in
Figure 6 suggests that despair mortality among low-educated females with more than
15 years of exposure to time limits is roughly 10 percent greater than despair mortality
among the same females with zero exposure to time limits.

Figure 6 presents a close-to-zero and statistically insignificant coefficient estimate
for the short term effect of time limits (< 5 years of exposure to time limits). This can
be due to two possibilities: either the effects of time limits on mortality are cumulative
and take time to materialize in a statistically significant manner, or this null result
can be due to many of the 10-year age-range observations with these low levels of
mean years of exposure to time limits also including cohorts that have zero exposure
to time limits. Under the latter possibility, the null result may just be due to changes
in mortality among cohorts with zero exposure included in the estimation of less than
five years of exposure to time limits. Unfortunately, we are unable to determine which
of the two possibilities is driving the null results. Thus, limitations in our data do not
enable us to determine whether exposure to time limits affects mortality already in the

short term or not.

5.4 Quantifying the Effects of Time Limits on Despair
Mortality

The results in Table 3 suggest an increase of 1.32 percent in the number of low-educated
female despair deaths in response to each additional year of exposure to time limits. As
discussed in Section 5.2, this implies that annual female despair mortality increased by
9.3 percent on average during our sample period due to welfare payment time limits.
The mean female despair death rate in our sample is 37.8 per 100,000 females. Thus, our
estimates suggest that time limits on welfare payments contributed on average 3.5 (9.3

percent of 37.8) deaths per 100,000 low-educated females ages 25-64 annually. Among

26The coefficient estimate for more than zero and less than three years prior to exposure to time limits is
not statistically significant at conventional levels but does have a p-value that is smaller than 0.15.
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low-educated females ages 25-64 in high-poverty states, a similar calculation based on
the 1.77 point estimate and mean despair death rate and time limit exposure presented
in the second panel of Table 3 yields that for high-poverty states, time limits increased
low-educated despair mortality by an average of 5.5 deaths per 100,000 females ages
25-64.

To grasp at the potential contribution that time limits on welfare payments had to
increased despair mortality during our sample period, we first calculate the difference in
the female low-education despair mortality rate between the early years of the sample
period, when no time limits were in place, and the last years of the sample period.
Specifically, in our regression sample, the mean despair mortality rate among low-
educated females in 1989-1992 was 13.2 per 100,000 population. During 2014-2017,
this was 59.5, thereby increasing by 46.3. Therefore, an increase of 3.5 in the low-
educated female despair mortality rate represents 7.6 percent (3.5/46.3=0.076) of the
increase in this rate during the sample period. This is substantially smaller than the
79% contribution to drug overdose deaths due to OxyContin’s launch and marketing
in states that did not monitor physician prescription practices that is found in Alpert
et al. (2022). However, it is only slightly smaller than the 10-15 percent increase in
drug overdose mortality rates that Pierce and Schott (2020) find in response to an
interquartile shift in their local measure of exposure to greater import competition
from China.

Giles et al. (2023) find that blue law repeals in the U.S., which led to a decline in
religious participation, explain 40% of the rise in despair mortality prior to the intro-
duction of OxyContin and the sharp increase in deaths resulting from drug overdoses.
While this also represents a much larger contribution to increased despair mortality
than our 7.6% calculated contribution, we note that their estimated effects were sub-
stantially smaller than ours. Blue law repeals increased annual despair mortality rates
by a mean of 2 deaths per 100,000 population, as opposed to our 3.5 estimated effect
on despair mortality rates, and this represented a 4 percent effect, as opposed to our

9.3 percent effect. This comparison exhibits how calculations of the contribution to
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despair mortality can vary substantially over time, especially with despair mortality in
later years including the surge that resulted from the opioid epidemic.

With low-educated females ages 25-64 having a base population of 33.4 to 38 million
during our sample period,?” an increase of 3.5 deaths per 100,000 population represents

roughly 1100-1300 deaths annually, or over 23,000 deaths over a 20-year period.

6 Robustness Checks

6.1 Cancer Mortality

We present a placebo check for our results by examining a different cause of death
that should not have been affected by the introduction of welfare payment time limits.
We choose cancer mortality, the leading cause of death (along with heart disease) for
individuals under age 65 in developed countries. The top panel of Table 4 presents
the results for the four different populations examined in Table 3 - females with a high
school education or less in all sample states, females with a high school education or
less in high-poverty states as of 1989, females with a college degree or more, and males
with a high school education or less. All four coefficient estimates presented are very

small in magnitude and not statistically significant.

6.2 Male Mortality with Female Explanatory Variable

We argued that the fact that we do not observe effects for males strengthens our causal
interpretation of the results presented, as males experienced similar (if not greater)
upward trends in despair mortality but we do not find an effect of exposure to time
limits on their deaths. This argument is with the caveat that the explanatory variable
for exposure to time limits differs between males and females, as we found that the age

of parenthood for females is 21-48 whereas for males it is 24-53. We therefore perform

27This base population calculation includes the entire United States and not just the states in the regression
sample (which excludes Washington, D.C. and Iowa). It is based on our base population configurations using
CPS data.
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a robustness check where we run equation 1 for the sample of male deaths, but the
explanatory variable is now the female explanatory variable that assumes that the age
of parenting is 21-48 rather than the male explanatory variable.

These results are presented in the bottom panel of Table 4, and still exhibit null
effects for males. Recall that this is in comparison to the corresponding results for
females in the top panel of Table 3 that show a statistically significant 1.32 percent
increase in female despair mortality for each additional year of exposure to time limits

(and a suggestive positive effect on suicide mortality).

6.3 1999 Start Year or Lower Thresholds for Missing Ed-
ucation Level

Our baseline sample starts in 1989, the earliest year that restricted mortality data
report education levels. In 1999 the CDC changed the ICD code categorization for
causes of death. For this reason, some evaluations of mortality trends begin in 1999,
so as to have consistent codes for causes of death over time. In the top two panels of
Table 5, we limit the sample period to 1999 onward, rather than 1989 onward. Our
sample applies a threshold of 5% for excluding state-year units that had too many
missing education levels for their despair deaths. In the bottom two panels of Table 5,
we change the threshold for missing education levels to 4% of deaths, rather than 5%
of deaths. Both changes to the sample - a 1999 start year and a lower threshold for
missing education levels - decrease the sample size, so this may also affect statistical
power. Despite this, the main results that are presented in Table 3 are maintained.
With the 1999 sample, a positive effect of exposure to time limits on despair deaths
is still observed and the coeflicient estimates are similar in size to those presented in
Table 3, but statistical precision declined substantially, with a p-value of 0.117 for
despair deaths among low-education females in all states. For suicides, the positive
effects are also maintained, although the p-value for high-poverty states is 0.126.

When the sample excludes state-year units with missing education despair deaths
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that exceed 4% of all these deaths, results are also maintained for despair deaths, with
increases in response to time limits that are similar to those presented in Table 3,
although slightly smaller. For suicides (or any of the despair mortality components),

the effects are no longer statistically significant.

6.4 All Education Levels as Population Base

Equation 1 is a PPML regression with a dependent variable that is the death counts
and these are normalized by including in the regression specification the natural log of
the relevant population base and constraining the coefficient estimate for this to equal
one. The relevant population bases are at the state, year, sex, age group and education
level. We obtain these from the CPS data (summing the relevant weights).

Some concern may arise regarding the precision of these population bases. First,
these small cells likely produce imprecise values. However, this should not bias our
regression estimates unless this imprecision is correlated with our explanatory variable,
and we are not aware of such a possibility. Second, and of potentially greater relevance,
is the fact that the CPS sampling excludes incarcerated individuals. For males with
a high school education or less incarceration rates can be quite substantial and have
experienced a rising trend during our sample period (Neal and Rick, 2016). As such,
the null effects that we observe for males in our regression results may not be driven by
our explanatory variable’s ability to capture something that is more relevant for females
and neutralizing rising despair mortality trends during our sample period. Rather, it
can be argued that these male null effects may be due to increasing imprecision in
our male population base as incarceration rates increased (and this is correlated with
greater time limit exposure over time).

To address this concern, we conducted the same analysis that is presented in Table 3
but rather than our CPS education-specific population bases, we used population bases
provided by the CDC for all education levels (and still at the state, year, sex, and age

group level).2® These population values do not suffer from potential small cell errors

Z8https://wonder.cdc.gov/Deaths-by-Underlying-Cause.html
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and include incarcerated individuals as well. If our female results are maintained using
these population values, while still obtaining null effects for males, then this is evidence
that our imprecise CPS education-level population values are not biasing our results.
We present this in Table 6. Surprisingly, the coefficient estimates for the effect of years
of exposure to time limits on female low-education mortality are for the most part of
greater magnitude and with higher precision. This can imply that indeed using the
small-cell population bases from the CPS suffers from imprecision. Moreover, the null
effects for male despair mortality are maintained, as demonstrated in the bottom panel
of Table 6. This reassures us that our null effects for the male population are not driven

by imprecise population bases.

6.5 Accounting for the Staggered Introduction of Time
Limits

Recent econometric literature has raised concerns that difference-in-differences designs
with staggered adoption and two-way fixed effects, as in equations 1 and 2, can produce
biased estimates in the presence of heterogeneous treatment effects (Goodman-Bacon,
2021; Callaway and SantOAnna, 2020) or individuals systematically sorting into dif-
ferent levels of treatment (Callaway et al., 2024). Sun and Abraham (2021) propose an
”interaction-weighted” estimator that allows for treatment effects to differ according
to the timing of the intervention evaluated - i.e., the introduction of time limits in
our setting. We test for the robustness of our results to the Sun and Abraham (2021)
estimation method.

The Sun and Abraham (2021) procedure is applied to event study specifications in
linear regression models. The dynamic estimation presented in Section 5.3 is similar
to an event study framework by evaluating the effects of time limits for different time
intervals relative to the introduction of time limits. However, the estimates are from
a PPML regression model, which is not linear. To implement the Sun and Abraham

(2021) procedure we therefore specify a linear regression model that deals with our zero
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death count cells using an Inverse Hyperbolic Sine (IHS) transformation as the depen-
dent variable. Although Norton (2022) and Chen and Roth (2024) have demonstrated
that THS transformations can result in incorrect marginal effects, our results are not
sensitive to this, and when we estimate a linear regression with an THS transformation,
rather than equation 2, our results are highly similar. With this in mind, we apply the
Sun and Abraham (2021) ”interaction-weighted” procedure on a variation of equation
2 that is linear and the dependent variable is an IHS transformation of the despair
mortality rate.??> 30

All states introduced time limits during our sample period, and as such, we use later-
treated states as the ”control cohort” in the Sun and Abraham (2021) ”interaction-
weighted” procedure. Specifically, we estimate and then average separate treatment
effects by year of time-limit introduction for states that introduced time limits until
1999, while using states that introduced time limits from 2000 onward as a comparison
group. We choose 2000 as the cutoff year to ensure a sufficient sample size (five states
in the ”comparison group”).3! The results of our test are presented in Figure 7. Along
with the ”interaction-weighted” coefficient estimates, the OLS coefficient estimates are

also presented as a comparison. The results resemble to a large extent our baseline

dynamic estimate analysis in Figure 6.

6.6 Age-Adjusted Mortality Rates

While our analysis evaluates changes in mortality rates for relatively narrow age ranges,
concern can still arise that state-specific changes in the age distribution within these
age brackets biases the results. To address this, we rerun our analysis with mortality

measures that adjust for the state-year-sex-educational attainment age distribution

29Given that we take the despair mortality rate and not the death count, as in our PPML specification,
we no longer control for the population of the relevant cell in the linear regression specification.

30THS transformations of mortality or birth rates are also found in the analyses in Hollingsworth and Rudik
(2021) and Palmer (2020), respectively.

31Using only the last three states to introduce time limits (from 2008 onward) as the comparison group
yields similar estimates, with the exception of the long-term effect (15+ years post time-limit introduction),
which is negative and with a p-value exceeding 0.9 and a substantially larger standard error for the 5-10
years post time-limit introduction estimate.
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from the 1990 census (the largest sample near the start of our sample period, and still
prior to the introduction of welfare payment time limits). These age-adjusted mortality
rates are for five-year age range population shares, as in Finkelstein et al. (2024) and in
the spirit of Ruhm (2000). Table 7 presents these results, and they are highly similar
to our baseline results in Table 3, thereby ruling out the possibility that potential shifts

in the age distribution are biasing our results.

6.7 Accounting for Other Welfare Reform Components

When evaluating the U.S. welfare reform, confining the analysis to welfare payment
time limits has some advantages and disadvantages. The main advantage is that this
is a specific policy that was substantial among the various welfare reform policy com-
ponents and its variation is relatively well-identified, in terms of the introduction of
time limits across states, as opposed to other policy components that may not have
been as substantial or did not provide as much variation in their implementation. The
disadvantage is that such an analysis focuses on only one of many components that
comprised the U.S. welfare reform and does not provide a more complete picture of the
reform’s implications.

Attempting to address concerns that other welfare reform policies are not accounted
for is challenging from several perspectives. First, some policy components have very
little variation in implementation.3? Second, for some policy components the best mea-
sure may be a continuous number (e.g., the monetary value of benefits for families and
how this changed over time) and given that our main explanatory variable is already
continuous, it is not straightforward to integrate this into our regression framework
(e.g., an interaction term would be difficult to interpret). With these limitations in
mind, we decided to incorporate additional aspects of the U.S. welfare reform by mak-
ing use of a classification of the degree welfare reform sanctions were stringent that

is provided in Grogger and Karoly (2005). This classification has the advantage of

32See Moffitt et al. (2020) for a discussion of this.
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incorporating all important policy components into a single indicator variable.?3 We
performed our mortality analysis for a variation of equation 1 that interacts the mea-
sure of exposure to time limits with an indicator for the state being classified as having
stringent sanctions.??

The results of our analysis are presented in Table 8 for low-educated females in all
states and high-poverty states in the top and bottom panels, respectively. Each column
is a different dependent variable in terms of the causes of death examined. When
despair mortality is the dependent variable (first column), the coefficient estimates for
the interaction terms are not statistically significant, thereby suggesting that stringent
sanctions do not generate a stronger response to time limits. However, when evaluating
suicide and ALD mortality, the two causes of death which seem to be driving the
mortality response to time limits (see Table 3), the results suggest that the effect is
driven by states with stringent welfare reform sanctions. This can be seen through the
statistically significant coefficient estimates for the interaction term when evaluating
suicides or when examining the p-value for testing the significance of the sum of the
time limit exposure variable and the interaction term variable (”P-Value for Joint
Significance”). This suggests that stringent sanctions generated a greater adverse effect
on mortality as opposed to non-stringent sanctions, although the results are relatively
noisy and with the caveat that this is not observed for despair mortality.

Overall, despite the challenges mentioned above when attempting to integrate ad-
ditional welfare reform components into the analysis and the problematic nature of the
classification from Grogger and Karoly (2005),3% Table 8 is an attempt to expand the

analysis beyond the effects of welfare payment time limits on mortality. The relatively

33This is with the exception of the monetary value of the welfare payment benefit, a limitation of this
measure that is mentioned in Grogger and Karoly (2005).

3414 out of the 49 states in the sample are classified as having ”stringent” welfare reform sanctions. We
integrate the four sources for sanction severity that are presented in Table 4.2 in Grogger and Karoly (2005)
and classify a state as ”stringent” if at least three of the four sources categorized the sanctions as stringent
(on a scale of "stringent”, ”intermediate”, and ”lenient”).

35Grogger and Karoly (2005) discuss the inconsistency of the classifications across the four sources they
present and summarise: ”If analysts cannot agree on what a strict sanction policy is, the effects of a ’strict’
sanction policy may vary across studies for reasons that have more to do with measurement than with real

behavior.”
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noisy results in Table 8 do not allow us to credibly compare the magnitude of the ef-
fects between the overall population (in Table 3) and just those in states with stringent
policies. However, a simple comparison of the suicide and ALD coefficient estimates
suggests effects in stringent states that are more than 50% larger than those presented

for all states (in Table 3).

6.8 Additional Population Breakdowns

Our analysis is at the state-year-age group-gender-education level. This is a very
granular level of analysis, which potentially constrains our ability to evaluate the effect
of time limits on mortality for even more granular population levels, such as by race or
other geographic breakdowns beyond the state level. In particular, the nature of despair
mortality is such that we already have many observations in our analysis with zero or
very low death counts. An additional breakdown would increase this even further,
thereby potentially increasing extreme cases of changing mortality rates from zero to
positive numbers, which could bias the analysis. Furthermore, our analysis includes
imputation of education levels among the deceased (see Section 3), and evaluation
of more granular cells than those already used for the analysis can also reduce the
precision of this imputation procedure. Lastly, all regression specifications control for
the relevant population base for which death counts are accounted for. However, as
these are not provided directly, but rather generated from CPS data, the smaller the
cell sizes, the greater the imprecision in this measure. Indeed, the evidence in Section
6.4 suggests that our current population measures at the state-year-age group-gender-
education level are already at the limit of noisiness.

Still, racial breakdowns of the effect of time limits on despair mortality are of
interest because increases in these causes of death have been primarily attributed to
the non-Hispanic White population, although in more recent studies with data from the
last 10+ years this is not exclusively the case, and there is evidence of increases among
Black and Hispanic individuals as well (Case and Deaton, 2022). Nevertheless, given

that at least until more recently despair mortality was categorized as a phenomenon
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more relevant for White communities, and that welfare payments are generally thought
to be disproportionately relevant for Black females, this implies that an analysis by
race should be of value. Unfortunately, our analysis of White or Black deaths was
not conclusive. As described above, we believe that this is due to lower death counts
and population levels when examining finer population cells than those that we are
already analyzing. However, we do note that our review of past literature suggests that
the share of Black individuals among females potentially eligible for welfare payments
seems to be roughly one third. In particular, in Pepin (2022)’s sample using 1990
census data to evaluate the effect of time limits in the 2000’s and 2010’s, of the 120,000
heads of households and their spouses who are AFDC recipients, 30% were Black.
In Grogger (2004)’s sample that takes female-headed households from the 1979-1998
March CPS data, 35% are either Black or Non-White (31% report welfare use). Thus,
despite Black individuals being disproportionately represented among females who are
either receiving or potentially eligible for welfare payments, the vast majority of this
population is still White.

A more granular geographic breakdown could also be of interest because it enables
examining more homogeneous localities, rather than states, which could be fairly large
and as a result more heterogeneous (for example, in terms of poverty rates). However,
any breakdown (e.g., at the commuting zone or metropolitan statistical area level)
would still need to not cross state borders because of the variation across states in
time-limit introduction. As such, we are again constrained by the small cell sizes that
our analysis already incorporates, and as in the racial breakdown, breaking down the

states into more granular geographic units did not produce conclusive results.

7 Concluding Remarks

We have examined the causal effect of lifetime time limits on the receipt of welfare
payments on deaths of despair. Our results suggest that this substantial reduction in

the social safety net provided to disadvantaged families in the U.S. contributed to the
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rising trends in despair mortality over the past two decades. Our findings therefore
highlight the potential role of social safety nets in improving the overall welfare and
well-being of disadvantaged individuals beyond just satisfying their basic economic and
material needs.

Our results have some limitations. First, we are unable to include in our analy-
sis the precise mechanisms driving these increased mortality rates. As mentioned in
the Introduction, deaths of despair can increase upon the introduction of time limits
through numerous channels, including the psychological stress of having a weaker social
safety net, the stress resulting from increased labor force participation, in particular
when it involves heads of very fragile families, or the decreased income experienced
by some families that can result in greater financial hardships. Second, the adverse
effects of time limits may be under-estimated for some population segments, due to the
potential for time limits to decrease despair through greater positive engagement in the
labor market, and we are not aware of a way to evaluate this. Lastly, death is a very
extreme outcome and finding evidence that it increased due to the introduction of time
limits can imply that less extreme adverse outcomes may have also been affected by
disadvantaged individuals. Future research may be able to shed light on these aspects
as well.

In this paper, we present the first results (to the best of our knowledge) that link the
rising trends in despair mortality rates to a decline in the social safety net. Furthermore,
we are able to do this as a function of prolonged exposure to this decline, in accordance
with the notion that despair mortality results from cumulative factors that build up

over time.

33



References

Agan, Amanda Y and Michael D Makowsky, “The minimum wage, EITC, and
criminal recidivism,” Journal of Human Resources, 2023, 58 (5), 1712-1751.

Alpert, Abby, David Powell, and Rosalie Liccardo Pacula, “Supply-side drug
policy in the presence of substitutes: Evidence from the introduction of abuse-
deterrent opioids,” American Economic Journal: Economic Policy, 2018, 10 (4),
1-35.

_ , William N Evans, Ethan MJ Lieber, and David Powell, “Origins of the
opioid crisis and its enduring impacts,” The Quarterly Journal of Economics, 2022,
137 (2), 1139-1179.

Arteaga, Carolina and Victoria Barone, “A Manufactured Tragedy: The Ori-
gins and Deep Ripples of the Opioid Epidemic,” Technical Report, Working paper.
http://www. carolinaarteaga. com/s E 2022.

Barnett, Michael L, Andrew R Olenski, and Anupam B Jena, “Opioid-
prescribing patterns of emergency physicians and risk of long-term use,” New FEng-
land Journal of Medicine, 2017, 376 (7), 663-673.

Berman, Yonatan and Tova Hovland, “The Impact of Austerity on Mortality and
Life Expectancy,” Technical Report, Londeon School of Economics International
Inequalities Institute 2024.

Betz, Michael R and Lauren E Jones, “Wage and employment growth in Amer-
icaOs drug epidemic: Is all growth created equal?,” American journal of agricultural
economics, 2018, 100 (5), 1357-1374.

Bitler, Marianne P, Jonah B Gelbach, and Hilary W Hoynes, “What mean
impacts miss: Distributional effects of welfare reform experiments,” American Eco-
nomic Review, 2006, 96 (4), 988-1012.

Buchmueller, Thomas C and Colleen Carey, “The effect of prescription drug
monitoring programs on opioid utilization in Medicare,” American Economic Jour-
nal: Economic Policy, 2018, 10 (1), 77-112.

Callaway, Brantly and Pedro HC SantOAnna, “Difference-in-differences with
multiple time periods,” Journal of Econometrics, 2020.

_, Andrew Goodman-Bacon, and Pedro HC Sant’Anna, “Difference-in-
differences with a continuous treatment,” Technical Report, National Bureau of
Economic Research 2024.

Carpenter, Christopher S, Chandler B McClellan, and Daniel I Rees, “Eco-
nomic conditions, illicit drug use, and substance use disorders in the United States,”
Journal of health economics, 2017, 52, 63—73.

Case, Anne and Angus Deaton, “Rising morbidity and mortality in midlife among
white non-Hispanic Americans in the 21st century,” Proceedings of the National
Academy of Sciences, 2015, 112 (49), 15078-15083.

34



_ and _ , “Mortality and morbidity in the 21st century,” Brookings papers on eco-
nomic actiwity, 2017, 2017 (1), 397-476.

_ and _, “The great divide: education, despair, and death,” Annual Review of
Economics, 2022, 14, 1-21.

Chan, Marc K, “A dynamic model of welfare reform,” Econometrica, 2013, 81 (3),
941-1001.

_ , “Welfare dependence and self-control: An empirical analysis,” The Review of Eco-
nomic Studies, 2017, 84 (4), 1379-1423.

_, “Measuring the effects of welfare time limits,” Journal of Human Resources, 2018,
53 (1), 232-271.

Chen, Jiafeng and Jonathan Roth, “Logs with zeros? Some problems and solu-
tions,” The Quarterly Journal of Economics, 2024, 139 (2), 891-936.

Currie, Janet and Hannes Schwandt, “The opioid epidemic was not caused by eco-
nomic distress but by factors that could be more rapidly addressed,” The ANNALS
of the American Academy of Political and Social Science, 2021, 695 (1), 276-291.

Dow, William H, Anna Godgy, Christopher Lowenstein, and Michael Reich,
“Can labor market policies reduce deaths of despair?,” Journal of health economics,
2020, 74, 102372.

Eichmeyer, Sarah and Jonathan Zhang, “Pathways into Opioid Dependence: Ev-
idence from Practice Variation in Emergency Departments,” American Economic
Journal: Applied Economics, 2022, 14 (4), 271-300.

Evans, William N, Ethan MJ Lieber, and Patrick Power, “How the reformula-
tion of OxyContin ignited the heroin epidemic,” Review of Fconomics and Statistics,
2019, 101 (1), 1-15.

Fang, Hanming and Dan Silverman, “Time-inconsistency and welfare program
participation: Evidence from the NLSY,” International Economic Review, 2009, 50
(4), 1043-1077.

_ and Michael P Keane, “Assessing the impact of welfare reform on single moth-
ers,” Brookings Papers on Economic Activity, 2004, 2004 (1), 1-95.

Farrell, Mary, Sarah Rich, Lesley Turner, David Seith, and Dan Bloom,
“Welfare Time Limits: An Update on State Policies, Implementation, and Effects
on Families.,” Technical Report, MDRC 2008.

Fernandez, Fernando and Dijana Zejcirovic, “The role of pharmaceutical pro-
motion to physicians in the opioid epidemic,” 2018.

Finkelstein, Amy, Matthew Gentzkow, and Heidi Williams, “What drives pre-
scription opioid abuse? Evidence from migration,” Stanford Institute for Economic
Policy Research Working Paper, 2018, pp. 18-028.

35



_ , Matthew J Notowidigdo, Frank Schilbach, and Jonathan Zhang, “Lives
vs. livelihoods: The impact of the great recession on mortality and welfare,” Tech-
nical Report, National Bureau of Economic Research 2024.

Fitzgerald, John M and David C Ribar, “Welfare reform and female headship,”
Demography, 2004, 41 (2), 189-212.

Giles, Tyler, Daniel M Hungerman, and Tamar Oostrom, “Opiates of the
Masses? Deaths of Despair and the Decline of American Religion,” Technical Report,
National Bureau of Economic Research 2023.

Goodman-Bacon, Andrew, “Difference-in-differences with variation in treatment
timing,” Journal of Econometrics, 2021.

Greenstein, Robert, “Welfare Reform and the Safety NetEvidence Contradicts
Likely AssumptionsBehind Forthcoming GOP Poverty Plan,” Technical Report,
Center for Budget and Policy Priorities 2016.

Grogger, Jeff and Lynn A Karoly, Welfare reform: Effects of a decade of change,
Harvard University Press, 2005.

Grogger, Jeffrey, “The behavioral effects of welfare time limits,” American Economic
Review, 2002, 92 (2), 385-389.

_, “The effects of time limits, the EITC, and other policy changes on welfare use, work,
and income among female-headed families,” Review of Economics and statistics,
2003, 85 (2), 394-408.

_, “Time limits and welfare use,” Journal of Human Resources, 2004, 39 (2), 405-424.

Heflin, Colleen M, Samuel J Ingram, and James P Ziliak, “The effect of the
supplemental nutrition assistance program on mortality,” Health Affairs, 2019, 38
(11), 1807-1815.

Hicks, Jeffrey, Gaélle Simard-Duplain, David A Green, and William War-
burton, “The effect of reducing welfare access on employment, health, and children’s
long-run outcomes,” Technical Report, IZA Institute of Labor Economics 2023.

Hollingsworth, Alex and Ivan Rudik, “The effect of leaded gasoline on elderly
mortality: Evidence from regulatory exemptions,” American FEconomic Journal:
Economic Policy, 2021, 13 (3), 345-373.

_, Christopher J Ruhm, and Kosali Simon, “Macroeconomic conditions and
opioid abuse,” Journal of health economics, 2017, 56, 222—-233.

Keane, Michael P and Kenneth I Wolpin, “The role of labor and marriage
markets, preference heterogeneity, and the welfare system in the life cycle decisions
of black, hispanic, and white women,” International Economic Review, 2010, 51 (3),
851-892.

36



Khan, Nazleen F, Brian T Bateman, Joan E Landon, and Joshua J Gagne,
“Association of opioid overdose with opioid prescriptions to family members,” JAMA
Internal Medicine, 2019, 179 (9), 1186-1192.

Kleven, Henrik, “The eitc and the extensive margin: A reappraisal,” Technical
Report, National Bureau of Economic Research 2019.

Kolodny, Andrew, David T Courtwright, Catherine S Hwang, Peter
Kreiner, John L Eadie, Thomas W Clark, and G Caleb Alexander, “The
prescription opioid and heroin crisis: a public health approach to an epidemic of
addiction,” Annual review of public health, 2015, 36.

Leigh, Andrew, “Who benefits from the earned income tax credit? Incidence among
recipients, coworkers and firms,” The BE Journal of Economic Analysis € Policy,
2010, 10 (1).

Lichtman-Sadot, Shirlee, “Men Too: The Effect of the US Welfare Reform on
Males,” Technical Report, Working Paper 2023.

Low, Hamish, Costas Meghir, Luigi Pistaferri, and Alessandra Voena, “Mar-
riage, labor supply and the dynamics of the social safety net,” Technical Report,
National Bureau of Economic Research 2020.

Mazzolari, Francesca, “Welfare use when approaching the time limit,” Journal of
Human Resources, 2007, 42 (3), 596-618.

_ and Giuseppe Ragusa, “Time Limits: The Effects on Welfare Use and Other
Consumption-Smoothing Mechanisms,” Technical Report, [ZA Institute of Labor
Economics 2012.

Meer, Jonathan and Jeremy West, “Effects of the minimum wage on employment
dynamics,” Journal of Human Resources, 2016, 51 (2), 500-522.

Michalopoulos, Charles, “What works best for whom? The effects of welfare and
work policies by race and ethnicity,” Fastern Economic Journal, 2004, 30 (1), 53-79.

Moffitt, Robert A, Brian J Phelan, and Anne E Winkler, “Welfare rules,
incentives, and family structure,” Journal of Human Resources, 2020, 55 (1), 1-42.

Neal, Derek and Armin Rick, “The prison boom and sentencing policy,” The
Journal of Legal Studies, 2016, 45 (1), 1-41.

Norton, Edward C, “The Inverse Hyperbolic Sine Transformation and Retrans-
formed Marginal Effects,” Technical Report, National Bureau of Economic Research
2022.

Novosad, Paul, Charlie Rafkin, and Sam Asher, “Mortality change among less
educated Americans,” American Economic Journal: Applied Economics, 2022, 14
(4), 1-34.

37



O’Brien, Rourke, Elizabeth F Bair, and Atheendar S Venkataramani, “Death
by robots? Automation and working-age mortality in the United States,” Demogra-
phy, 2022, 59 (2), 607-628.

Palmer, Makayla, “Does publicly subsidized health insurance affect the birth rate?,”
Southern Economic Journal, 2020, 87 (1), 70-121.

Parolin, Zachary, “Decomposing the Decline of Cash Assistancein the United States,
1993 to 2016,” Demography, 2021, 58 (3), 1119-1141.

Pepin, Gabrielle, “The effects of welfare time limits on access to financial resources:
Evidence from the 2010s,” Southern Economic Journal, 2022, 88 (4), 1343-1372.

Pierce, Justin R and Peter K Schott, “Trade liberalization and mortality: evi-
dence from US counties,” American Economic Review: Insights, 2020, 2 (1), 47-64.

Powell, David, Rosalie Liccardo Pacula, and Erin Taylor, “How increasing
medical access to opioids contributes to the opioid epidemic: Evidence from Medicare
Part D,” Journal of health economics, 2020, 71, 102286.

Quinones, Sam, Dreamland: The true tale of America’s opiate epidemic, Bloomsbury
Publishing USA, 2015.

Ruhm, Christopher J, “Are recessions good for your health?,” The Quarterly journal
of economics, 2000, 115 (2), 617-650.

_, “Drivers of the fatal drug epidemic,” Journal of health economics, 2019, 64, 25—42.

Schnell, Molly and Janet Currie, “Addressing the opioid epidemic: is there a
role for physician education?,” American journal of health economics, 2018, 4 (3),
383-410.

Sun, Liyang and Sarah Abraham, “Estimating dynamic treatment effects in event
studies with heterogeneous treatment effects,” Journal of econometrics, 2021, 225
(2), 175-199.

Swann, Christopher A, “Welfare reform when recipients are forward-looking,” Jour-
nal of Human Resources, 2005, 40 (1), 31-56.

Trisi, Danilo and Arloc Sherman, “Incomes Fell for Poorest Children of Single
Mothersin Welfare LawOs First Decade,” Technical Report, Center for Budget and
Policy Priorities 2016.

Waldfogel, Jane, “Welfare reforms and child well-being in the US and UK,” LSE
STICERD Research Paper No. CASE126, 2007.

Williams, Jenny, Rosalie Liccardo Pacula, and Rosanna Smart, “De facto or
de jure? Ethnic differences in quit responses to legal protections of medical marijuana
dispensaries,” Technical Report, National Bureau of Economic Research 2019.

Zee, Art Van, “The promotion and marketing of oxycontin: commercial triumph,
public health tragedy,” American journal of public health, 2009, 99 (2), 221-227.

38



Figure 1: Time Limit Introduction Year
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Notes: The figure presents the year of time-limit introduction and the number of months
individuals were eligible for welfare payments during their lifetime upon the implementation
of time limits, respectively. lowa and Washington, D.C. are excluded from the sample. See
Data Section for additional details.
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Figure 2: Trends in Despair Mortality by Sex, Age Range, and Education Level
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Notes: The figures present means across states, excluding lowa and Washington D.C. (see
sample restrictions in Data Section). Each line represents the age range indicated in the
legend in the bottom. The low-education population is those with a high school degree or
less, while the high-education population is those with a college degree or more.
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Figure 3: Trends in Time Limit Exposure by Sex and Age Group
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Notes: Both figures present means across states, excluding Iowa and Washington D.C. (see
sample restrictions in Data Section). Each line represents the age range indicated in the
legend in the bottom. Years of exposure to time limits begins in the age of parenting minors,
as long as the start is before the end of years parenting minors. These ages are 24-53 and
21-48 for males and females, respectively.
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Figure 4: Relation between Mean Annual Despair Mortality Rate (1989=1) and Time Limit
Exposure by Sex and Age Group
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Notes: The figure presents the relationship between the despair mortality rate among the
low-educated (high school education or less) and the years of exposure to time limits for
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each age group-sex combination). For each age group and sex, the mean despair mortality
is normalized by dividing by the values in the earliest year, 1989.
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Figure 5:

Year of Time-Limit Introductions and State-Level Characteristics/Policies

(A) State-Level Characteristics
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Figure 6: Non-Parametric Despair Mortality Response to Time Limit Exposure - Low-
Education Females
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Notes: The figure presents the coefficient estimates for TLExzposurel, for j e
[—1,-2,-3,1,2,3,4] from equation 2, along with their 95% confidence intervals for the
dynamic regression specification discussed in Section 5.3. Each coefficient estimate repre-
sents the change in despair mortality (multiply by a hundred for percent change) in response
to the range of years of exposure indicated on the horizontal axis, relative to zero years of
exposure.
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Figure 7: Non-Parametric Despair Mortality Response to Time Limit Exposure - Low-
Education Females - Linear Regression with IHS Transformation as Dependent Variable
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Notes:  The figure presents the coefficient estimates for T LExposureist for j €
[—1,-2,-3,1,2,3,4] from a variation of equation 2 that is linear and uses an IHS transfor-
mation of the despair mortality rate as the dependent variable. See Section 6.5 for additional
details regarding the regression specification and procedure applied. The vertical lines are
95% confidence intervals for each coefficient estimate.

Each coefficient estimate represents the change in despair mortality (multiply by a hundred
for percent change) in response to the range of years of exposure indicated on the horizontal
axis, relative to zero years of exposure.

The figure provides results by two estimation methods: (i) OLS (blue circle) (ii) Sun and
Abraham (2021) Interaction-Weighted (orange triangle)

The Interaction-Weighted analysis uses Sun and Abraham (2021)’s "eventstudyinteract"
STATA implementation.
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Table 1: Summary Statistics

Age Range 25-34

Age Range 35-44

Age Range 45-54

Age Range 55-64

High College  High College  High College High College
School ~ Degree  School  Degree School  Degree School — Degree
or Less or More or Less or More or Less or More or Less or More
Despair Male 85.16 16.58 97.04 21.88 105.70 30.66 88.31 34.66
(45.39)  (9.81)  (43.39) (10.01) (45.27) (13.10) (44.06) (18.51)
Despair Female  30.14 5.61 44.08 10.06 47.10 15.10 29.85 15.41
(23.65)  (4.22) (27.87) (5.91) (30.51)  (8.30) (20.35) (11.54)
Suicide Male 44.10 11.03 43.24 14.30 42.01 19.46 36.08 21.17
(17.05)  (7.22)  (1541) (7.32) (15.69) (9.11) (15.72) (12.18)
Suicide Female 9.23 3.65 11.84 5.57 12.04 7.94 8.70 .77
(5.77) (3.34) (6.79) (3.83) (6.66) (5.16) (5.51) (7.62)
Drugs Male 41.19 5.91 46.26 7.04 40.24 717 20.28 5.02
(39.60) (5.84) (36.40) (5.66) (31.38) (5.72) (21.73)  (4.90)
Drugs Female 20.97 2.69 28.67 5.15 27.08 7.20 13.43 5.82
(20.37)  (2.71)  (22.19) (4.11)  (21.56) (5.74) (12.62) (6.11)
ALD Male 2.32 0.39 11.30 1.99 27.32 5.84 34.57 10.13
(3.12) (1.07) (7.92) (2.42)  (13.87)  (4.72)  (19.85)  (9.99)
ALD Female 2.16 0.17 7.61 1.09 12.58 2.59 10.79 4.33
(4.06) (0.55) (8.81) (1.82)  (11.62) (2.91) (9.49) (6.05)
Explanatory Variable - Mean Years Since Reform (Across Cohorts in Age Range)
Mean Male 4.27 8.10 8.75 7.29
(SD) (2.72) (6.25) (7.24) (7.36)
Max Male 6.50 16.50 24.90 25.00
Mean Female 5.80 8.55 8.25 5.72
(SD) (3.93) (6.83) (7.20) (7.35)
Max Female 9.50 19.50 25.30 25.00

Notes: The mortality measures are means across states and years of mortality rates per 100,000 residents in
the relevant population base (based on age group, sex and education level). Number of observations for each
age group-education level and sex is 1,064, which covers 49 states over 29 years (1989-2017) after excluding
state-year units with unknown/missing education levels for over 5% of despair deaths. Mean Years Since
Reform refers to time limit exposure beginning at the age of parenting which is 21-48 and 24-53 for females
and males, respectively. Number in parenthesis are standard deviations of the means presented.
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Table 2: Years Exposure to Welfare Payment Time Limits and Welfare Receipt

Individual Level Aggregate Level
Ages 25-48 Ages 25-64
OLS Estimation OLS Estimation w/ IHS
Female Low Female Low Female Low Female Low
Educ Educ Educ Educ
All States  High Poverty  All States  High Poverty
States States
Mean Years Since -0.00124***  -0.00144***  -0.00112** -0.00143**
Exposure to Time Limits (0.000393) (0.000391) (0.000436) (0.000673)
Observations 378,617 231,180 5,684 2,900
R-Squared 0.036 0.038 0.703 0.723
Mean Welfare Receipt (Pre-TL) 0.0870 0.0915 0.0526 0.0551
Mean Years of Exposure to TL 9.129 9.172 9.181 9.282
State-Year Fixed Effects Yes Yes Yes Yes
Age Group Fixed Effects Yes Yes Yes Yes
Cohort Fixed Effects Yes Yes Yes Yes
Age Group Specific Linear TT Yes Yes Yes Yes

Notes: The table presents the coefficient estimate 8 from two variations of equation (1). The sample is
females with a high school education or less from the March CPS Supplement 1989-2017 data, excluding
those residing in Washington, D.C. and Iowa.

In the first two columns, individual-level data is used for an OLS regression (rather than PPML) with an
indicator for welfare receipt as the dependent variable. Years of Exposure to Time Limits refers to time limit
exposure beginning at the age of parenting which is 21-48.

In the last two columns, data is aggregate at the state, year and age group level, as in the mortality data used
for the analysis. Observations are weighted using CPS weights, thereby creating aggregate welfare payment
receipt measures that are not integers. These measures are converted to welfare payment rates by dividing
by the relevant population for each cell. Then an inverse hyperbolic sine (IHS) function is applied to these
rates and this is the dependent variable of the OLS regression that is a variation of equation (1).

The second and fourth columns limit the sample to states that had a 1989 poverty rate that exceeded the
median.

Standard errors clustered at the state level are in parenthesis. *** p < 0.01, ** p < 0.05, * p < 0.1
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Table 3: Mortality and Exposure to Time Limits

Despair Drugs Suicide ALD

Females - High School Education or Less

Mean Years Since 0.0132**  0.00198 0.00615 0.00313
Exposure to Time Limits (0.00574) (0.00922) (0.00461) (0.00731)

Observations 4,256 4,248 4,256 4,236
Mean Mortality Rate 37.79 22.58 10.45 8.322
TL Exposure Mean 7.08 7.10 7.08 7.10

Females - HS Education or Less - States w/ 1989 Poverty > Median

Mean Years Since 0.0177**  0.00859 0.0105%* 0.00915
Exposure to Time Limits (0.00714)  (0.0108)  (0.00588) (0.00570)

Observations 2,032 2,032 2,032 2,032
Mean Mortality Rate 39.44 23.38 10.80 8.594
TL Exposure Mean 7.86 7.86 7.86 7.86

Females - College Degree or More

Mean Years Since -0.00290 -0.00932 -0.00509 -0.00570
Exposure to Time Limits (0.00532) (0.00828) (0.00589) (0.00850)

Observations 4,232 4,104 4,216 3,824
Mean Mortality Rate 11.61 5.404 6.292 2.277
TL Exposure Mean 7.12 7.28 7.13 7.37

Males - High School Education or Less

Mean Years Since -0.00109 -0.0135 -0.00129 -0.00784
Exposure to Time Limits (0.00833) (0.0132) (0.00518) (0.00899)

Observations 4,256 4,248 4,256 4,256
Mean Mortality Rate 94.05 37.06 41.36 18.88
Mean TL Exposure 7.10 7.11 7.10 7.10

Notes: The table presents the coefficient estimate 8 from equation (1). Mean Years Since Exposure to Time
Limits refers to time limit exposure beginning at the age of parenting which is 21-48 and 24-53 for females
and males, respectively. The mean mortality rate is the mean across all observations of the total number of
deaths per 100,000 in each unit of observations. The number of observations varies across columns due to
singletons being dropped. Standard errors clustered 438‘5 the state level are in parenthesis. *** p < 0.01, **
p <0.05 *p<0.1



Table 4: Robustness Checks - Cancer Mortality and Male Despair Mortality w/ Female
Explanatory Variable

Mortality from Cancer

Female Low Female Low Female High Male Low
Education - Education - High  Education = Education
All States Poverty States

Mean Years Since 2.04e-05 0.00113 0.000960 0.00391
Exposure to Time Limits  (0.00237) (0.00356) (0.00469) (0.00471)
Observations 4,256 2,032 4,256 4,256
Mean Mortality Rate 149.5 152.3 87.72 198

Males - High School Education or Less - Female Explanatory Variable

Despair Drugs Suicide ALD
Mean Years Since 0.00381 -0.00915 -0.00125 0.00500
Exposure to Time Limits  (0.00555) (0.00947) (0.00347) (0.00522)
Observations 4,256 4,248 4,256 4,256
Mean Mortality Rate 94.05 37.06 41.36 18.88

Notes: The table presents the coefficient estimate 8 from equation (1). Mean Years Since Exposure to Time
Limits refers to time limit exposure beginning at the age of parenting. In the top panel this is ages 21-48 or
24-53 for females and males, respectively. In the second panel, this is ages is 21-48. The mean mortality rate
is the mean across all observations of the total number of deaths per 100,000 in each unit of observations.
Standard errors clustered at the state level are in parenthesis. *** p < 0.01, ** p < 0.05, * p < 0.1
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Table 5: Female Mortality and Exposure to Time Limits - Different Sample Criteria

Despair Drugs Suicide ALD

High School Education or Less - 1999 Sample

Mean Years Since 0.0123 0.00558  0.00959* 0.00110
Exposure to Time Limits (0.00784) (0.0104) (0.00560) (0.0113)

Observations 3,180 3,180 3,180 4,036
Mean Mortality Rate 44.79 28.24 11.33 8.469

HS Education or Less - States w/ 1989 Poverty > Median - 1999 Sample

Mean Years Since 0.0163* 0.0106 0.0112 0.0128
Exposure to Time Limits (0.00920) (0.0118) (0.00728) (0.0107)

Observations 1,588 1,588 1,588 1,588
Mean Mortality Rate 45.71 28.43 11.58 9.398

High School Education or Less - 4% Threshold

Mean Years Since 0.0113**  0.00129 0.00310 0.000807
Exposure to Time Limits (0.00573) (0.00966) (0.00480)  (0.00767)

Observations 3,812 3,808 3,812 3,796
Mean Mortality Rate 38.52 23.20 10.59 8.319

HS Education or Less - States w/ 1989 Poverty > Median - 4% Threshold

Mean Years Since 0.0153**  0.00861 0.00753 0.00717
Exposure to Time Limits (0.00728)  (0.0111)  (0.00621)  (0.00620)

Observations 1,800 1,800 1,800 1,800
Mean Mortality Rate 40.60 24.35 11.01 8.605

Notes: The table presents the coefficient estimate § from equation (1). Mean Years Since Exposure to
Time Limits refers to time limit exposure beginning at the age of parenting which is 21-48 and 24-53 for
females and males, respectively. The mean mortality rate is the mean across all observations of the total
number of deaths per 100,000 in each unit of observations. The first two panels present results similar to the
first two panels of Table 3, only the sample period begins in 1999. The bottom two panels present results
similar to the first two panels of Table 3, only the threshold for excluding state-year units from the analysis
due to missing education levels for deaths is 4 percent. Standard errors clustered at the state level are in
parenthesis. *** p < 0.01, ** p < 0.05, * p < 0.1
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Table 6: Mortality and Exposure to Time Limits - All Education Levels as Population Base

Despair Drugs Suicide ALD

Females - High School Education or Less

Mean Years Since 0.0145*%**  0.00174  0.00813*  0.00453
Exposure to Time Limits  (0.00439) (0.00641) (0.00425) (0.00838)

Observations 4,256 4,248 4,256 4,236
Mean TL Exposure 7.082 7.095 7.082 7.115

Females - HS Education or Less - States with 1989 Poverty > Median

Mean Years Since 0.0192***  (0.00827  0.0139***  0.0104
Exposure to Time Limits (0.00598) (0.00717) (0.00502) (0.00820)

Observations 2,032 2,032 2,032 2,032
Mean TL Exposure 7.863 7.863 7.863 7.863

Females - College Degree or More

Mean Years Since -0.00542  -0.00998  -0.00854 -0.0100
Exposure to Time Limits (0.00671) (0.00993) (0.00659) (0.00908)

Observations 4,232 4,104 4,216 3,824
Mean TL Exposure 7.120 7.281 7.128 7.369

Males - High School Education or Less

Mean Years Since 0.00649 -0.00941 0.00491 0.00740
Exposure to Time Limits (0.00504)  (0.0105)  (0.00379) (0.00993)

Observations 4,256 4,248 4,256 4,256
Mean TL Exposure 7.101 7.114 7.101 7.101

Notes: The table presents the coefficient estimate § from equation (1). Population bases are for all education
levels (based on state, year, sex, and age group), rather than the education level for which the incidence of
deaths is counted for. Mean Years Since Exposure to Time Limits refers to time limit exposure beginning
at the age of parenting which is 21-48 and 24-53 for females and males, respectively. The mean mortality
rate is not presented, as the population base is not correct. Standard errors clustered at the state level are
in parenthesis. *** p < 0.01, ** p < 0.05, * p < 0.1
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Table 7: Mortality and Exposure to Time Limits - Age-Adjusted Mortality Rates

Despair Drugs Suicide ALD

Females - High School Education or Less

Mean Years Since 0.0133**  0.00201 0.00620 0.00338
Exposure to Time Limits  (0.00567) (0.00908) (0.00455) (0.00727)

Observations 4,256 4,248 4,256 4,236
Mean Mortality Rate 38.26 22.85 10.58 8.415
Mean TL Exposure 7.08 7.10 7.08 7.10

Females - HS Education or Less - States with 1989 Poverty > Median

Mean Years Since 0.0177**  0.00840 0.0109*  0.00932*
Exposure to Time Limits (0.00709)  (0.0107) (0.00557) (0.00544)

Observations 2,032 2,032 2,032 2,032
Mean Mortality Rate 39.92 23.67 10.93 8.671
Mean TL Exposure 7.86 7.86 7.86 7.86

Females - College Degree or More

Mean Years Since -0.00161  -0.00852 -0.00467 -0.0318
Exposure to Time Limits (0.00521) (0.00804) (0.00554) (0.00905)

Observations 4,232 4,104 4,216 3,824
Mean Mortality Rate 11.94 5.526 6.454 4.911
Mean TL Exposure 7.12 7.28 7.13 7.37

Males - High School Education or Less

Mean Years Since -0.000961  -0.0128 -0.00125  0.00856
Exposure to Time Limits (0.00842) (0.0133) (0.00528) (0.00949)

Observations 4,256 4,248 4,256 4,256
Mean Mortality Rate 95.34 37.41 41.99 19.16
Mean TL Exposure 7.10 7.11 7.10 7.10

Notes: The table presents the coefficient estimate S from equation (1) with age-adjusted mortality rates.
See Section 6.6 for an explanation of constructing this. Mean Years Since Exposure to Time Limits refers
to time limit exposure beginning at the age of parenting which is 21-48 and 24-53 for females and males,
respectively. Standard errors clustered at the state level are in parenthesis. *** p < 0.01, ** p < 0.05, *
p<0.1
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Table 8: Interacting Exposure to Time Limits with State-Level Indicator for Stringent
Welfare Sanctions

Despair Drugs Suicide ALD

Female Low Education - All States

Mean Years Since 0.0122**  0.000805  0.00293 8.00e-05
Exposure to Time Limits (0.00563) (0.00893) (0.00481) (0.00824)
Mean Years Since Exposure 0.00264 0.00314  0.00856* 0.00905
to TL X Stringent Sanctions (0.00702) (0.00953) (0.00503)  (0.00775)
Observations 4,256 4,248 4,256 4,236
Mean Mortality Rate 37.79 22.58 10.45 8.322
P-Value for Joint Significance 0.0646 0.749 0.0203 0.216
Mean Years of Exposure to TL 7.082 7.095 7.082 7.115

Female Low Education - High Poverty States

Mean Years Since 0.0169**  0.00807  0.00435 0.00569
Exposure to Time Limits (0.00682) (0.00958) (0.00643)  (0.00598)
Mean Years Since Exposure 0.00164  0.00106  0.0130**  0.00810
to TL X Stringent Sanctions (0.00841)  (0.0111)  (0.00625)  (0.00775)
Observations 2,032 2,032 2,032 2,032
Mean Mortality Rate 39.44 23.38 10.80 8.594
P-Value for Joint Significance 0.0528 0.525 0.00114 0.0728
Mean Years of Exposure to TL 7.863 7.863 7.863 7.863

Notes: The table presents coefficient estimates from a variation of equation (1), only an additional explana-
tory variable is added which is the interaction between the years of exposure to time limits and an indicator
for the state being classified as having stringent welfare reform sanctions (see Section 6.7). Mean Years Since
Exposure to Time Limits refers to time limit exposure beginning at the age of parenting which is 21-48 for
females. Standard errors clustered at the state level are in parenthesis. *** p < 0.01, ** p < 0.05, * p < 0.1
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Appendices

Appendix A The Explanatory Variable for Years

Exposure to Time Limits

We provide additional details concerning the construction of our explanatory variable
measuring years of exposure to time limits through several figures.

Appendix Figure Al visualizes the years of exposure to time limits for different
cohorts in different years over the sample period for two states that introduced time
limits at different years - Florida in 1996 and Michigan in 2008. The last sub-figure on
the bottom right demonstrates the variation in exposure across cohorts within state-
year units. There are three separate lines for Florida, which introduced time limits
in 1996 (note the solid gray line which has a value of zero all throughout the sample
period). The dotted gray line represents the 1980 cohort in Florida, but there are
actually several such lines that are slightly above or below each other (in term of years
of exposure values) for cohorts ranging from 1976 through 1992, the last cohort that
is observed in the data (those born in 1992 are 25 in 2017 - 25 is the youngest age and
2017 is the last year in our sample).

The last sub-figure on the bottom right of Appendix Figure A1 also provides a sense
of the variation across states. One can compare the two lines for Michigan as opposed
to the lines for Florida, and this is only a partial exhibition of the differences between
the two states in the values of years of exposure, as Michigan also has additional lines
for other cohorts (for example, those born after 1987) that are not in this figure.

Appendix Figure A2 demonstrates the variation in our years of exposure variable
from additional perspectives. Appendix Figure A2A presents histograms for the values
of the variable by age group. For age group 25-34, the values range from zero to a little
over 10, but for the higher age groups, we can see values that are up to 20 and with
the exception of the mass at zero (mostly for cells prior to time-limit introductions),

this is fairly evenly distributed.
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Appendix Figure A2B takes four states that introduced time limits in different years
and presents the distribution of the standard errors for the years exposure variable
within state-year units (so across four observations representing the four age groups).
The figure demonstrates differing degrees of variation within state-year units, even
for Michigan, a state that introduced time limits as late as 2008 and therefore has
relatively low values of exposure to time limits for all age groups (which should result

in low variation within many of its state-year units).

Appendix B Checking for Migration Effects of

Time Limit Introductions

The data is from Current Population Survey (CPS)’s Annual Social and Economic
Supplement (ASEC, also known as the "March Supplement” after the month it is
administered in). This survey contains a question as to whether a respondent has
changed residences in the course of the past year, and if so whether that individual has
moved to a different state. With the standard variable of current state of residence,
one can calculate the migration flows between any two pairs of states.

These new variables can be merged with the data described above regarding the
introduction of time limits by state and year. This merged data set then can include
three explanatory variables of interest: 1) was a time limit introduced in last year’s
state of residence, 2) did a time limit exist in last year’s state of residence, and 3) is
there a time limit in the current state of residence.

The dependent variable of ”did the respondent migrate across state lines” is then
regressed separately on each of these explanatory variables. We would expect statis-
tically significant coefficients if the introduction of or presence of time limits in some
states but not others caused individuals to migrate. Regression results are presented
for all three explanatory variables in Table Appendix Table Al. As can be seen, all

coefficient estimates are close to zero and not statistically significant.
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Appendix Figure Al: Female Years of Exposure to Time Limits by Birth Cohort and State

(A) Florida vs. Michigan Presented Separately

Florida - Time Limit Introduced in 1996 Michigan - Time Limit Introduced in 2008

25 25

20 20

0

1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015
e==Florida - Females born in 1947 ===Florida - Females born in 1965 e=m=Michigan - Females borin in 1947 ==Michigan - Females born in 1965
+«++ Florida - Females born in 1980 = <Michigan - Females borin in 1980

(B) Florida vs. Michigan Presented Jointly

Florida - Time Limit Intoduced in 1996 Florida - Time Limit Intoduced in 1996

Michigan - Time Limit Introduced in 2008 Michigan - Time Limit Introduced in 2008
25 25

20 20

01990 1995 2000 2005 2010 2015 01990 1995 2000 2005 2010 2015
e=Florida & Michigan - Females born in 1947 e==Florida - Females born before 1948; Michigan - Females born before 1960
=T lorida - Females born in 1965 e==Florida - Females born 1948-1975 (observed ages 25-64)

e« Florida - Females born in 1980 ««++ Florida - Females born in 1980
« eMichigan - Females born in 1980 & 1965 (1980 observed only beginning 2005) e« Michigan - Females born in 1960-1987 (observed beginning age 25)

Notes: Both figures present the years of exposure calculated for different female birth cohorts in Florida and
Michigan. The age of parenthood for females is assumed to be 21-48 (see Section 3 for justification), so years

of exposure to time limits begins at age 21 or when time limits are introduced (whichever is later), unless
the introduction occurred after age 48.
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Appendix Figure A2: Variation in Female Years of Exposure to Time Limits

(A) Mean Years Exposure to Time Limits (Female) within Age Group
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Notes: The top figure presents the frequency of values of the exposure to time limits variable by age
group. The bottom figure presents the frequency of standard deviations for the years of exposure variable
within state-year units (so across four observations representing the four age-groups in each state-year unit).
Maryland has fewer state-year units due to dropping some of its state-year units because of high shares of
despair deaths with unreported education levels (see Section 3).
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Appendix Figure A3: Year of Time-Limit Introductions and Changes in State-Level Char-
acteristics
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Notes: The figure plots for each stated characteristic the difference in its values between 1989-
1992 and 2008-2010 (exact years depend on data availability). The fitted linear regression is
indicated in red.
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Appendix Table Al: Time Limit Introduction and Migration Across States

Dependent Variable:  Migrated
Over the Last Year (across states)

Time Limits Introduced in State -0.000571

of Residence Last Year (0.00137)

Time Limits Existed in State 0.00113

of Residence Last Year (0.00131)

No Time Limits in Current State -0.000399
of Residence (0.00138)
Observations 684,041 684,041 684,041
R-squared 0.158 0.158 0.158
Mean of dependent variable 0.0209 0.0209 0.0209
Mean of primary explanatory variable  0.0485 0.652 0.348

Notes: The dependent variable is an indicator equal to one if an individual migrated from another state
over the last year. The sample is individuals from 1986 to 2019 (excluding 1995 due to low reliability of
the migration variable - see https://cps.ipums.org/cps-action/variables/MIGRATE1description section) and
includes parents where their youngest child is under 18 and who have only attained a high school diploma
or less. We exclude observations that either reside in Iowa or Washington, DC or have migrated to those
places. All regressions control for indicators for male, white, Black, and Asian American or Pacific Islander,

a quadratic function of age, number of children, as well as state and year fixed effects.
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