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Abstract

Despite long-standing evidence linking higher unemployment rates to increased suicide rates,
a puzzling trend emerged in the United States after the Great Recession: suicide rates continued
to rise even as unemployment rates declined. Drawing on theories of social networks and
reference groups, we advance the concept of “sameness”—in this case, the extent to which an
individual’s employment status aligns with the fate of others in one’s community—to clarify
how unemployment rates influence suicide. Constructing a multilevel dataset of U.S. suicide
deaths from 2005 to 2017, we find that while unemployed individuals face a higher risk
of suicide compared to the employed, this gap diminishes in communities with high local
unemployment rates. Moreover, the “sameness” effect extends beyond geographic contexts to
temporal ones, as national unemployment spikes reduce suicide risk among the unemployed
and diminish the importance of local sameness. Together, these findings suggest a mechanism
of “situational awareness,” whereby local and national economic contexts shape the meaning
of unemployment, shifting its interpretation from personal failure to system failure and
reducing its stigma. Our article offers a novel framework for examining the effects of cross-
level interactions in suicide research, highlighting the crucial role of culture as deeply
intertwined with social network mechanisms in shaping contextual influence.
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potential. Sociological research continues to
make clear that work provides more than
access to material resources and social posi-
tion. As Terkel (1974:xi) famously noted,
even for individuals in low-wage jobs, work
represents a search for “daily meaning as
well as daily bread.” Work defines social and
cultural relations, which are fundamental for
phenomena from social cohesion to the self
(Casey 1995:25). Employment affects friend-
ship ties (Fine 1986), marital satisfaction (van
Steenbergen, Kluwer, and Karney 2014), risk
of divorce (Jalovaara 2003), and social exclu-
sion (Unt et al. 2021).

Most plainly related to our concerns, work
has implications for health and healthcare.
Canonical research in medical sociology
and sociomedical sciences ties problems in
individual work status and aggregate mar-
ket conditions to poor physical and men-
tal health, including cardiovascular disease
and depression (Brenner and Mooney 1983;
Kessler, Turner, and House 1989; Marmot
et al. 1997; Tausig and Fenwick 1999; Turner
1995). Moreover, in the United States and
other countries that followed the German
health system model, critical access to treat-
ment through health insurance is tied to one’s
job (Beckfield, Olafsdottir, and Sosnaud
2013). Of course, formal employment and
meaningful work are not the same, but being
unemployed has important ramifications for
individuals, communities, and societies.

Unemployment has been considered one
of the most important variables that affect sui-
cide (Jin, Shah, and Svoboda 1995; Kawohl
and Nordt 2020; Stack 2021). However,
despite the general consensus that worsen-
ing economic conditions increase suicide,
the body of empirical evidence is decidedly
mixed, both for the effects of unemployment
and economic crises (Barr et al. 2012; DeFina
and Hannon 2015; Fountoulakis 2016; Igle-
sias-Garcia et al. 2017; Lin and Chen 2018;
Mattei et al. 2014; Norstrom and Gronqvist
2015). In particular, the effect of work, and
unemployment specifically, came into ques-
tion most recently following the 2008 Great
Recession. During the post-recession period,
Americans were less likely to be unemployed

but more likely to die by suicide.! Of course,
these inconsistencies, for the effects of unem-
ployment and economic crisis, may arise due
to different study samples, time periods, and
levels of analysis, which routinely raise con-
cerns about generalizability and ecological
fallacy (Agerbo, Sterne, and Gunnell 2007;
Blakely, Collings, and Atkinson 2003; Cata-
lano et al. 2011; Nordt et al. 2015; Platt 1984;
Stack 2000a).> Yet, one of the most critical
challenges in understanding how worsening
economic conditions affect suicide is the fail-
ure to account for cross-level interactions,
particularly due to factors unique to suicide
(Pescosolido 1994). Consequently, it remains
unclear whether aggregate economic condi-
tions affect suicide risk differently for the
unemployed versus the employed.

This article aims to fill this gap while
addressing critical methodological chal-
lenges that result from the problem of rare
events and data barriers to multilevel analy-
ses. Understanding how unemployment rates
shape suicide risk requires us to reconsider
the mechanism by which unemployment
increases suicide. Unemployment may lead
to suicide through financial strain, social dis-
integration, and stigma. In a context in which
many individuals are unemployed, an unem-
ployed individual is more likely to be aware
of others who are in the same situation. This
awareness cannot change the financial condi-
tions of the unemployed, yet social psycho-
logical research on health disparities suggests
that bridging “upstream concerns” with
“downstream mechanisms” allows an explo-
ration of the meso-level of analysis which, to
date, has received little attention (Schnittker
and McLeod 2005).

In this article, we begin by outlining the
key methodological challenges encoun-
tered in research examining the relation-
ship between unemployment and suicide.
Addressing these challenges necessitates the
introduction of a theoretical concept, which
we term “sameness,” highlighting the pro-
tective role of sociodemographic homogene-
ity in health under economic contexts. We
advance the theoretical framework initially
proposed by Pescosolido, Lee, and Kafadar
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(2020), specifically by drawing on the social
psychological concept of reference groups
and their effect on self-evaluation. Methodo-
logically, we construct two novel multilevel
datasets using data from the CDC’s National
Violent Death Reporting System and the U.S.
Census Bureau’s American Community Sur-
vey microdata. First, we use cross-sectional
data with extensive state coverage (37 states
from 2016 to 2017) to examine how indi-
vidual-level unemployment status interacts
with community-level unemployment rates
to influence individual suicide risk. Second,
we use longitudinal data from 16 states from
2005 to 2017 to trace how this relationship
changes with national economic conditions
over time. Finally, we discuss the implica-
tion of our findings for theory, research, and
policy regarding the role of unemployment
and economic crisis in suicide prevention,
in health more broadly, and in sociological
theorizing on complex systems.

THEORETICAL BACKGROUND:
UNEMPLOYMENT, ECONOMIC
FLUCTUATIONS, AND
SUICIDE

Prior studies document multiple pathways—
economic, relational, and social-psychologi-
cal—through which unemployment increases
suicide risk. Not having a job translates into
fiscal instability, financial strain, and, often,
a loss of social status and social protections
such as health insurance. Unemployment may
also challenge individuals’ sense of accom-
plishment and threaten their social basis for
activities, reputation, and social connections
(Kalleberg 1977; Morse and Weiss 1955). In
essence, past research typically follows one
of two main hypotheses when examining the
potential effect of unemployment on suicide
risk.

The Fiscal Stress/Strain Hypothesis

According to the classic Brenner (1973)
hypothesis, the economy 1is central to
health because fiscal instability represents

a persistent and pervasive stress. Structural
economic decline, individual misfortune, and
sharp fluctuations translate into differential
employment possibilities, which, in turn,
have a direct and deleterious effect on sui-
cide and other health problems (Brenner and
Mooney 1983; Houle and Light 2017; Strully
2009). From the 1980s to the present, suicide
researchers have found that unemployment
increases suicide; scholars often note its sin-
gular importance and more stable association
than other economic forces (Kposowa 2001;
Milner, Hjelmeland, et al. 2013; Stack 2000a).
Recent research deploying individual-level
data on suicide deaths reports an association
between external circumstances, including
the economic strain of unemployment, and
the risk of suicide, especially for individuals
age 40 to 65 (Hempstead and Phillips 2015).
Aggregate-level studies that rely on national
data over time also suggest a strong, positive,
and relatively stable association between eco-
nomic strain and suicide (Milner, Hjelmeland,
et al. 2013; Rehkopf and Buka 2006).

The Social Integration/Stigma
Hypothesis

From the earliest studies, sociologists have
argued that the implications of economic
fluctuations extend beyond individual-level
financial stress. This hypothesis proposes
effects of a very different, tangential, emo-
tional, and relational character than those
typically described under the financial stress/
strain hypothesis. Unemployed individuals
are more likely to face discrimination in their
job search because they may be perceived as
lazy and incompetent (Eriksson and Rooth
2014; Omori 1997). Unemployment raises
questions of legitimacy, worth, and hopes
for the future, often carrying a stigma of
failure and multiplying the shaming and
blaming that have been implicated in anomic
suicide (Karren and Sherman 2012; Muller
et al. 2020). Additionally, individual-level
economic shocks alter people’s daily social
connections and loosen their regulative bonds
to society (Brand 2015; Rozer et al. 2020),
thereby predisposing them to suicide. On the
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aggregate level, disruptions in the economy
translate into disruptions in the social order,
shattering existing norms and social network
structures. As such, material and psychosocial
concerns reverberate into the moral sphere
with the loss of cultural and social capital
that has been tied to poor physical and mental
health (Durkheim 1951; Kawachi and Berk-
man 2000; Pescosolido 1994; Stack 2000b).

Persistent Problems in the
Unemployment-Suicide Association

As noted above, the empirical relationship
between unemployment and suicide is viewed
as among the most consistent, with a recent
meta-analysis of cohort studies concluding
that this association is durable (Jin et al. 1995;
Milner, Hjelmeland, et al. 2013; Milner, Page,
and LaMontagne 2014). However, discrepant
findings are not uncommon, with some stud-
ies showing only periodic or specific group or
country effects (Barr et al. 2012; DeFina and
Hannon 2015; Lin and Chen 2018; Norstrom
and Gronqvist 2015). More importantly, con-
cerns are routinely raised regarding funda-
mental methodological problems that question
the routine interpretation and translation of
findings on suicides for theory, policy, and
programming (Fountoulakis et al. 2013; Kerr
et al. 2017; Phillips 2013; Platt 1984).

On the one hand, the reliance on rate-based
data in large-scale cross-sectional and longi-
tudinal studies faces the classic ecological
fallacy, warning against the interpretation that
individual behavior mirrors aggregate-level
associations (Robinson 1950). For instance,
the observation that higher suicide rates coin-
cide with higher unemployment rates does not
specifically indicate whether individuals who
die by suicide are unemployed, employed, or
outside the labor force. This is not to say that
unemployment rates are irrelevant. However,
without individual-level data, developing the-
ories about why and for whom unemployment
rates matter for individual suicide becomes
challenging. Raising this is not a mere trope.
It matters because the slip into individual
theorizing from rate-based analyses contin-
ues, proving to be somewhat unavoidable

in practice, shaping discussions of policy,
programming, and the very utility of socio-
logical approaches. While sociologists have
routinely called for individual-level analyses
to complement or replace rate-based research
(Firebaugh 1978; Hammond 1973; Robinson
1950; Thorlindsson and Bjarnason 1998; van
Poppel and Day 1996), this prominent, long-
standing critique finds voice in some outside
sociology who suggest aggregate characteris-
tics are unlikely to have any effect on suicide
above and beyond individual-level attributes
(Agerbo et al. 2007; Mikinen 1997).

On the other hand, individual-level studies
often raise generalizability issues that simi-
larly call findings, disciplinary approaches,
and translational potential into question. Even
in case-control studies, until recently, data
from hospital records or limited geographic
areas likely produced a problematic sample
because a significant number of individu-
als who die by suicide do not make contact
with the healthcare system.® A typical strategy
(i.e., matching controls from other patient
populations or comparing individuals who die
by suicide with individuals who die by other
causes) is also suspect on the meaning of the
control group, and this work rarely has access
to data on accepted confounders (e.g., health,
education, veteran status [see Cleary 2017]).
Finally, as sociological and public health crit-
ics of individual-level suicide studies argue,
macro-economic conditions have a proven
record of impact over and above individual
circumstances. These conditions may serve
as an antecedent in the causal chain of events
that lead to suicide or as a contextual effect
with demonstrated significance in mortality
research (Diez-Roux 1998; Link and Phelan
1995; Phelan, Link, and Tehranifar 2010).

CONCEPTUALIZING
THEORETICAL AND
METHODOLOGICAL
SOLUTIONS TO PERSISTENT
PROBLEMS

Margerison-Zilko and colleagues (2016),
among others, conclude that multilevel
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studies linking aggregate conditions to indi-
vidual-level health outcomes provide one
obvious solution for suicide research (for an
early call to action, see Pescosolido 1994).
Multilevel studies have been routine across
the social and sociomedical sciences ever
since the Jackson Heart Studies (e.g., Rob-
inson et al. 2016), and research on attempted
suicide or suicidal ideation has deployed
multilevel analyses, pushing our understand-
ing further (Maimon and Kuhl 2008; Peng,
Yang, and Rockett 2019; Thorlindsson and
Bjarnason 1998). However, this approach
has not been obvious for research on suicide
mortality, especially targeting the effect of
unemployment. Because suicide and unem-
ployment are two relatively rare events, even
if researchers use linked mortality studies,
the statistical models have an insufficient
number of cases to generate stable estimates
of associations at the individual level (for
successful efforts in countries with data reg-
istries, see Norstrom 1995; van Tubergen, te
Grotenhuis, and Ultee 2005).* Research on
suicide deaths in the United States faces the
unique conjunction of low base rates, high
geographic dispersion, absence of appropri-
ate comparison groups, the lack of compre-
hensive registry data, and the well-known
conclusion that the correlates of attempted
suicide are often vastly different than the cor-
relates of suicide deaths (Clark and Fawcett
1992; Murphy 1984; Van Orden, Merrill, and
Joiner 2005).°

Theoretically, the appropriate compari-
son group for multilevel studies of suicide
research is not difficult to state: it is everyone
else in the population who did not die by sui-
cide during the same period and in the same
area. Practically, constructing such a dataset
on suicide in the United States has only
recently been successful (Pescosolido et al.
2020). Drawing on this approach, described
in detail in the Methods section, we offer
a path to theorizing both a cross-sectional
and a dynamic micro-macro link in suicide.
While still having limitations, without this
pathway, multilevel theorizing would be nei-
ther grounded in the traditional sociological
meaning of “the individual in context” nor

straightforwardly operationalizable in empiri-
cal analyses.

THE ROLE OF
SOCIODEMOGRAPHIC
HOMOGENEITY IN THE
UNEMPLOYMENT-SUICIDE
ASSOCIATION

The idea that aggregate conditions matter for
individual outcomes across neighborhoods,
groups, organizations, and even larger geo-
graphic units such as counties, states, and
nations is part and parcel of the sociological
imagination. Research on contextual influences
is now standard, consistently documenting util-
ity, especially in the health area (Diez-Roux
and Mair 2010; Diez-Roux et al. 1997; Harding
2007; Lee and Lee 2020; Liu, King, and Bear-
man 2010). This approach aligns closely with
sociological research on suicide that draws
heavily from the Durkheimian focus on the
state of the social structure and on the twin con-
cepts of integration and regulation (Bearman
1991; Pescosolido 1994). However, a lack of
theoretical clarity has led to decades of debates
about the differentiation of the twin concepts
from each other, or from their theoretical
cousins, including social connectedness, social
support, social cohesion, and social capital
(Johnson 1965; Mueller et al. 2021; Pope 1976;
Stack 2000b).

Among the efforts to add theoretical and
methodological precision to these debates is a
social network approach (Abrutyn and Muel-
ler 2014; Bearman and Moody 2004; Mueller
et al. 2021; Pescosolido 1990; Pescosolido
and Georgianna 1989). Meaningful social ties
lessen social isolation and provide guides for
behavior. A social network approach, like
Durkheimian theory, has the added advan-
tage of embracing nonlinearity and the con-
tradictory effects that social ties can have.
That is, while being surrounded by a densely
or loosely connected community has proven
to have salubrious effects on mental health
(Almedom 2005; Kawachi and Berkman
2001; Leigh-Hunt et al. 2017), social ties are
not always beneficial. Too many or too tightly
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knit ties can prove harmful to life chances,
including suicide (Pescosolido 1994; Wray,
Colen, and Pescosolido 2011). Furthermore,
social contagion theory contends that con-
nections to individuals who have suicidal
attempts, ideation, or death translate into
emotions, attitudes, and behaviors that spread
through social networks and influence similar
outcomes (Abrutyn and Mueller 2014; Baller
and Richardson 2002; Bearman and Moody
2004; Mueller and Abrutyn 2015, 2016).

A social network perspective also has the
advantage of providing a theory that can
translate into an operational definition for
large-scale suicide research that depends on
secondary data. This is crucial because, as
the methodological challenges detailed above
suggest, it is unlikely that any direct measures
of the connectedness concepts listed above
and used in primary research are going to be
available in suicide studies based on official
data sources. However, we expect that the
extent to which an individual’s situation is
aligned with the fate of others in their com-
munity, or their cross-level sociodemographic
homogeneity (or sameness), is critical for
understanding how social surroundings pro-
tect the unemployed from suicide for two
reasons. First, the network theory of homoph-
ily, derived from one of the fundamental law-
like patterns repeatedly observed in social
network research, contends that individuals
with similar attributes are more likely to
form social ties (Centola 2015; Lee, Lee, and
Hartmann 2023; McPherson, Smith-Lovin,
and Cook 2001). Unemployed individuals in
a community where more people are unem-
ployed are more likely to be connected to oth-
ers with whom they can spend time together,
console, or help, and, in turn, are less likely to
feel isolated (Young and Lim 2014). We see
this as a social integration mechanism.

Second, it is critical that in official statis-
tics, individuals are defined as unemployed
only when they actively seek employment for
a prolonged period (Brand 2015). Because
they must look for a job in order to be
unemployed under the official definition and
qualification for benefits, people are likely
to be aware of others who are unemployed

in a community, especially where the unem-
ployment rate is high. Certainly, social psy-
chological theory, whether reference group
or identity theory as two of many plausible
examples (Hyman 1942; Stryker 1980), sug-
gests that individuals’ self-evaluations are
linked to the networks or groups they see as
their frame of reference.

Furthermore, the awareness of the eco-
nomic fate of similar others in one’s social
surroundings is likely implicated in a person’s
understanding of their own unemployment
status. If people observe that they appear to
be relatively alone in their unemployed status,
they may be more likely to interpret this sta-
tus as an individual failure. However, if indi-
viduals perceive their status-similar friends,
relatives, and even strangers to share the same
status loss, they may be more likely to ascribe
the cause to a larger system failure (Furaker
and Blomsterberg 2003). As Simon (1995:20)
points out, the reference group can be either
an individual or a social organization (and
we would add a social network), which indi-
viduals use as a basis for self-knowledge,
self-worth, and feelings of self-inadequacy. In
other words, as more unemployed individuals
are visible, the stigma attached to undesirable
statuses, like unemployment, may lose its
influence as people become aware they are in
similar company, surrounded by others in the
same precarious position (Brand, Levy, and
Gallo 2008). We refer to this as a situational
awareness mechanism.

In fact, sociological and psychological
research reveals that influence need not be
direct (Goldberg and Stein 2018; Lee and Lee
2020; Sotoudeh, Harris, and Conley 2019;
Suh, Shi, and Brashears 2017). This is pre-
cisely what Lee and Lee (2020) reported in
their examination of depression among high
school students. Exposure to highly depressed
peers in the same grade increased the level of
adolescents’ depression even when they were
not best friends, clubmates, or classmates.
More specific to suicide research, using a
population-based dataset of 1.4 million
adults in the Stockholm area in the 1990s,
Liu (2017) reported that suicide risk among
social welfare recipients and immigrants was
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lower in neighborhoods where larger shares
of social welfare recipients and co-ethnics
reside. These results suggest the presence of
similarly disadvantaged neighbors may help
mitigate the negative effect of stigma and dis-
crimination by providing a reference group in
similar situations (Crocker and Major 1989;
Festinger 1954).

COMPLEXITY AND CONTEXT:
CROSS-SECTIONAL
EXPECTATIONS ON
SAMENESS AND SUICIDE

Building on the long tradition of social net-
work literature, we elaborate on whether and
how sameness—in this case, the extent to
which an individual’s employment status
is aligned with the fate of others in one’s
community—can shape individual suicide risk.
Initial, exploratory analyses of these ideas on
sociodemographic homogeneity were sugges-
tive (Pescosolido et al. 2020), highlighting the
protective effects of sameness for racial, ethnic,
married, and divorced groups, for example.
However, a consideration of additional con-
textual levels, as suggested by Ostrom (2009)
and others, represents a more realistic picture
of the multiple and nested layers of society that
affect individuals (see Pescosolido et al. 2016).
We expect that the macro, structural effect
of sociodemographic sameness, suggested by
network theories of homogeneity, has implica-
tions not only for unemployed individuals, but
also for those who are employed and those
not in the labor force, as demonstrated by
Pescosolido and colleagues (2020). The social
integration mechanisms by which sameness
influences suicide will work for any group or
category as long as they are used for identifi-
cation of self and others in social interactions,
enhancing the process of network homophily
(Leszczensky and Pink 2019).

Nevertheless, “unemployment” status is
different from other statuses such as employ-
ment or not in the labor force. The additional
consideration of meso-level socio-emotional
effects of comparison as mechanisms sug-
gested by social psychological theories of

reference groups and identity translates into
expectations that the sameness effect on sui-
cide would be bigger for unemployed indi-
viduals than for people who are employed
or not in the labor force. Unlike the latter,
unemployment is stigmatized. In other words,
although we anticipate that the sameness
effect will shape suicide in general across
all employment statuses through social inte-
gration mechanisms, we can identify situa-
tional awareness mechanisms that are unique
to unemployment status by comparing the
sameness effects between individuals who are
unemployed versus those who are employed
or not in the labor force.

With a different but shared emphasis on the
interface of socially structured arrangements
and intra-individual processes (Schnittker and
McLeod 2005), “situational awareness” of
sameness provides the next step in understand-
ing suicide from a complex science perspec-
tive. Existing research supports this direction.
For example, Brand and colleagues (2008)
found that more men reported a significant
increase in depression when they faced layoffs
but not when they faced plant closings. In the
former, unemployment translated into internal
blame, whereas in the latter, blame was attrib-
uted externally. Shared fate may lessen the
stigma attached to unemployment and ease the
burden of social comparison, thereby reducing
suicide risks. Even in the early status inte-
gration theory of suicide, Gibbs and Martin
(1958) argued that unemployment is the only
deviation from typical status or role configu-
rations that increases suicide risk as a result
of stress. The meaning of unemployment, and
the extent to which it is stigmatized, are
strongly shaped by awareness of how many
others face the same situation, for example,
the number of people unemployed in the local
or national job market.

Yet, job status is more than whether one
has a job or not, and “unemployment” is a
social label. Furthermore, people who are
“not in the labor force” are too heterogeneous
to be considered a meaningful category for
awareness. This category may include people
who have chosen not to work (e.g., students
and homemakers), are retired, are unable to
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work due to disability or other circumstances,
and those who have given up searching for
jobs. This does not imply that social compari-
son does not operate among individuals who
are not in the labor force, but it suggests the
sameness effects may be weaker for them.
Similarly, the sameness effect may be weaker
for people who are employed, given that
their “worker” identity is not stigmatized.
However, as in other statuses, having more
workers in one’s local community provides
greater opportunities for social connections
and social support.

At this point, we can state a general propo-
sition and test specific hypotheses regarding
unemployment that derive from a network-
based complexity framework:

Proposition 1: Sameness conditions the influ-
ence of known risk or protective factors for
suicide.

Hypothesis 1: Individuals’ probability of suicide
will be lower when more people who have
the same employment status live in their
community of residence, ceteris paribus.

Hypothesis la: The sameness effect for an
unemployed individual will be greater than
that for an employed individual, ceteris
paribus.

Hypothesis 1b: The sameness eftect for an un-
employed individual will be greater than
that for an individual out of the labor force,
ceteris paribus.

LONGITUDINAL
EXPECTATIONS FOR
SAMENESS AND SUICIDE

Both suicide and unemployment have expe-
rienced substantial changes during the period
we consider here. The suicide rate has been
rising in the twenty-first-century United
States, from 10.5 per 100,000 in 1999 to
14.5 per 100,000 in 2019. Since 1999, this
trend, which has been accompanied by other
“deaths of despair” (e.g., opioid overdoses),
has been labeled the “new public health
crisis” (Case and Deaton 2015; Rosenberg
2012). In addition, during this period, the
economic shock of the 2008 Great Recession

produced a rise in unemployment and fiscal
problems. The unemployment rate increased
by 5.3 percentage points in November 2007
and peaked at 10.0 percent in October 2009
(Cunningham 2018).

Not surprisingly, both speculation and
research attempted to link the two changing
conditions. For example, Modrek and col-
leagues (2013:18) reported “strong, consistent
evidence” that the Great Recession increased
suicide risk, especially for young men. Simi-
larly, Reeves and colleagues (2012) concluded
that the increasing suicide trend in the United
States accelerated during the economic cri-
sis (see also De Vogli, Marmot, and Stuck-
ler 2013). However, as Fountoulakis (2016)
documented, the increase in suicide often pre-
ceded the increase in unemployment during
the economic crisis, calling into question the
causal relationship between aggregate-level
unemployment and suicide. Similarly, Nordt
and colleagues’ (2015) cross-national trend
analyses suggest that unemployment trends,
not the Great Recession, were more consist-
ently associated with suicide trends. Finally,
other analyses report the effect of the Great
Recession on suicide was in evidence only
for men (Mattei et al. 2014) or suggest that
the association between suicide and unem-
ployment actually weakened during the crisis
(Iglesias-Garcia et al. 2017).

The discrepancy in these findings, like the
discrepancies in the more general research on
the suicide—unemployment link, raises skep-
ticism for findings from analyses that do
not differentiate the heterogeneous effects
of this economic downturn by individual-
level employment status. Surprisingly, no
U.S.-based study has examined the com-
plex contingency among suicide risks from
individual unemployment, community con-
texts, and macro-level economic fluctua-
tions. Higher unemployment rates translate
into greater financial strain for most people,
especially given increased job competition.
Yet, in line with the hypothesized sameness
effect, higher unemployment rates during the
economic crisis change how people interpret
economic context. Unemployed individuals
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may become more aware of others in simi-
lar circumstances nationally. This shifts the
social and cultural meaning of unemploy-
ment, likely decreasing the likelihood of asso-
ciated stigma. As Biewen and Steffes (2010)
document, the disadvantage of being unem-
ployed is smaller in times of relatively high
unemployment and larger in times of low
unemployment.

The national sameness effect can arise
mainly because of the situational awareness
mechanism. Increasing awareness of others
in the same fate reduces the stigma attached
to unemployment. This can further promote
social integration, although a social integra-
tion mechanism is likely indirect at most,
given that social ties are generally formed and
embedded in local contexts. If this national
awareness drives how sameness matters,
unemployment rates in local labor markets
will likely matter less because people may
already be aware that others are unemployed
everywhere. As a result, the national same-
ness effect would mute the local sameness
effect. For our purposes, considerations of
shifts in the labor market, due to the Great
Recession, led to an additional proposition
and two corresponding hypotheses:

Proposition 2: National unemployment rates
shape suicide as well as the local sameness
effect on suicide.

Hypothesis 2a: An unemployed individual’s
probability of suicide will be lower when
more people are unemployed nationally, ce-
teris paribus.

Hypothesis 2b: The protective effects of local
sameness on individual suicide among un-
employed individuals will decrease when
more people are unemployed nationally, ce-
teris paribus.

Ceteris paribus controls. To report
adjusted effects, as required for the ceteris
paribus hypotheses listed above, we pre-
sent results after adjusting for characteris-
tics known to be associated with suicide
(Pescosolido et al. 2020) while considering
the limits on available data. We include the
following demographic characteristics: sex,

five-year interval age groups, race, ethnicity,
and national origin. Where appropriate, we
also include education, physical problems,
and veteran status to assess the robustness of
the unemployment—suicide association and
sameness effects.

DATA AND METHODS

To examine these hypotheses, we advance the
methodological framework proposed by Pes-
cosolido and colleagues (2020) that addresses
the problem of appropriate comparison group
by combining individual-level data on sui-
cide cases (“ones”) from the CDC’s National
Violent Death Reporting System (NVDRS)
and living individuals (“zeros”) from the
U.S. Census Bureau’s American Community
Survey (ACS) public use micro sample. We
extend data coverage from 16 states and 7
years in earlier analyses to 37 states and 13
years, which allows for greater stability in the
measurement of suicide rates and for assess-
ing temporal heterogeneity in the association
between unemployment, sameness, and sui-
cide from 2005 to 2017.

Here, we construct two different sets of
analytic samples: a 37-state cross-sectional
sample and a 16-state longitudinal sample (for
the list of states included, see Table S1 in the
online supplement). The cross-sectional sam-
ple enables us to replicate the earlier analysis
by Pescosolido and colleagues (2020) with
larger samples and higher statistical power,
and the longitudinal sample enables us to
examine the interactions between spatial and
temporal contexts. The resulting Multilevel
Suicide Data in the U.S. Version 2 (MSD-
US-2) matches all suicide cases with a repre-
sentative sample of living individuals through
their county- or commuting-zone location.
As such, the MSD-US-2 dataset eliminates
concerns not only about appropriate com-
parison, but also surrounding the problem
of rare events and the ecological fallacy, as
MSD-US-2 data contain the complete popu-
lation of suicide cases and a random sample
of living individuals in each county or com-
muting zone with appropriate contextual data.
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This enables us to examine the multilevel
associations between unemployment, macro-
economic conditions, and individual suicide
while controlling for potential confounders
that may influence the associations.

Selected person-file records were resi-
dents of NVDRS states, age 15 years or
older, whose death was classified as suicide
or intentional self-harm, thereby excluding
deaths from homicide, accidental/uninten-
tional factors, legal intervention, and unde-
termined causes. Because our focus is on
unemployment, we consider whether the
appropriate contextual level is the county
(CY), which is the traditional approach, or a
more economically relevant geospatial unit,
the commuting zone (CZ), which is a clus-
ter of U.S. counties that form local labor
market geographies. Commuting zones are
more closely tied to the labor market than
counties and can provide a more precise
measure of local economic conditions than
counties (Tolbert and Sizer 1996).° We use
both geographic units throughout the analysis
separately. For CY-level analysis, we use the
existing county FIPS codes for residential
location of suicide cases from the NVDRS
data. For CZ-level analysis, we use Autor and
Dorn’s (2013) CY-CZ crosswalk file to trans-
form county units into commuting-zone units
while also addressing the historical changes
in county boundaries.’

We merge the suicide case data with par-
allel microdata for living persons using the
U.S. Census Bureau’s American Community
Survey (ACS) 1-year Public Use Micro Sam-
ple (PUMS) from 2005 to 2017 (Ruggles
et al. 2024). Because the finest geographic
unit given by ACS l-year PUMS is Public
Use Microdata Area (PUMA), we adjusted
observation weights such that the sum of
person weights in each PUMA unit is divided
into linked county units or commuting-zone
units using the Geographic Correspondence
Engine developed by the Missouri Census
Data Center (i.e., Geocorr 2014 [MCDC
2014]) and Autor and Dorn (2013).% Then, a
weight of one was assigned to NVDRS cases.
Survey weights in ACS data are initially gen-
erated such that the sum of person-weights

is equal to the total population size of the
representative geographic unit, initially, the
PUMA. We adjusted the person weights to
represent the corresponding county or com-
muting-zone units through the geographic
matching process. Because the total sum of
weights in a geographic unit is sufficiently
large, the addition of a small number of sui-
cide cases with a weight of one can recover
the official suicide statistics. Formally,

suicide

P(suicide) =
+ Nliving

suicide

2”* Wisuicide
i=1
n L. n, livi :
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This strategy yields an overall suicide rate
almost identical to the suicide rate reported
by Multiple Cause of Death (MCD) mortality
data from the National Vital Statistics System
of the National Center for Health Statistics for
the same states and time periods. Specifically,
Table S2 in the online supplement reports that
state-by-state suicide rates from MCD data
between 2016 and 2017 are nearly identical
to those from our MSD-US-2 sample for 37
states (less than one per 100,000). Table S3 in
the online supplement reports that the gap in
year-by-year suicide rates from 2005 to 2017
in 16 states between the two data sources is
nearly identical (less than 0.5 per 100,000).
Figure S1 in the online supplement shows
that, from 2016 to 2017, the marginal distri-
bution of county-level suicide rates across 37
states in the NVDRS and MCD data are also
very similar (Panel A), and their differences
are very small (Panel B). Finally, Panel C
shows that over-time correlations between the
suicide rates across 16 states are consistently
higher than 0.9 from 2005 to 2017. In sum-
mary, our re-weighting strategy allows us to
recover population-level suicide rates, given
some evidence that some suicide cases in the
MCD data were “corrected” in line with the
NVDRS data.

We constructed contextual data by aggre-
gating individual-level ACS data to CY or
CZ levels using the same weighting schemes.
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Not surprisingly, comparing aggregated soci-
odemographic characteristics, including the
unemployment rate before and after adding
NVDRS data, yields no difference, as the
addition of the small number of suicide cases
should have a negligible effect on aggregate
measures of CY- or CZ-level characteristics.
To examine how monthly unemployment rates
interact with CY- or CZ-level unemployment
rates together to shape suicide among the
unemployed, we merged our analytic sample
data with data on monthly unemployment
rates from the U.S. Bureau of Labor Statistics.
In doing so, we randomly assigned a month
from January to December to individuals
within each CY or CZ each year in the ACS
data while using the actual month of death
information in the NVDRS data. Finally, we
used data from the U.S. Department of Labor
Office of Unemployment Insurance to meas-
ure the proportion of unemployed receiving
benefits and the number of extended unem-
ployment insurance benefits cases across
Washington, DC, and 50 states.’

Measures

We identify unemployment and not-in-labor-
force statuses, respectively, if the person was
listed as currently unemployed or not in the
labor force in ACS data. In ACS, persons
were considered employed if they worked
at least one hour for pay or profit during the
reference period, worked at least 15 hours as
“unpaid family workers,” or had a job from
which they were temporarily absent. Persons
were considered unemployed if they did not
currently have a job, were looking for a job,
and had not yet found one; this included peo-
ple who had never worked but were actively
seeking their first job. Not-in-labor-force is a
residual category (i.e., people who were not
employed nor unemployed), including full-
time homemakers, retirees, students who had
no other occupation, and disabled people who
were permanently unable to work.

In the NVDRS data, we identified unem-
ployment and not-in-labor-force from the cur-
rent and usual occupation text fields recorded
on the death certificate following the ACS’s

definition of labor force participation status.
Searching only for specific keywords (e.g.,
“Unemp”) resulted in some cases inappro-
priately omitted (e.g., “Not Employed”) and
some cases inappropriately included (e.g.,
“Part Time Tutor”). Thus, we first examined
the entire occupation text fields, then reiter-
ated our search until we resolved all discrep-
ancies (in the online supplement, see Table S4
for example terms we discovered and Figure
S2 for word clouds across different employ-
ment statuses). Less than 5 percent (4.69 per-
cent) of NVDRS cases were dropped because
their occupation information was neither
available nor identifiable due to missing data.

As indicated earlier, we included the fol-
lowing demographic characteristics as ceteris
paribus controls: sex (male, female), five-
year interval age groups, race (White, Black,
American Indian or Alaska Native [AIAN],
Asian or Pacific Islander, Other), ethnicity
(Hispanic, non-Hispanic), and national ori-
gin (born in the United States, not born in
the United States). CY- and CZ-level char-
acteristics (e.g., percent male) are measured
using the same categorical scheme from the
ACS data (the only exception is age group
percentages, which were created with the fol-
lowing standard intervals: 15-24, 25-44, 45—
64, 65+). In additional analyses, we included
education degree (less than high school, high
school graduate, some college, bachelor’s
degree, master’s degree or higher), physi-
cal problems, and veteran status to assess
the robustness of the unemployment—suicide
associations. Physical health problems are
identified if an individual case was reported
to have physical health problems (e.g., ter-
minal disease, debilitating condition, chronic
pain) relevant to the cause of death and if,
in the ACS, individuals reported any of the
following conditions: cognitive difficulty,
ambulatory difficulty, self-care difficulty,
or vision or hearing problems. Veteran sta-
tus is identified if the suicide case ever
served in the U.S. Armed Forces and, in the
ACS, if they served in the military forces of
the United States (Army, Navy, Air Force,
Marine Corps, or Coast Guard) in time of
war or peace.
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We measure sameness for employment
status by the proportion of individuals with
the same employment status in a CY or CZ
each year (i.e., percent unemployed individu-
als for the unemployed, percent employed for
the employed, percent not in labor force for
not-in-labor-force participants). To account for
the unequal distribution of the percentages of
employed and unemployed individuals across
time, we standardize the sameness measures
by subtracting means and dividing them by
their standard deviations each year. The stand-
ardization procedure enables us to compare the
average marginal effects of sameness across
different employment statuses, given that the
meaning of a percentage-point increase in
unemployment rates is different from that of a
percentage-point increase in employment rates.

Analytic Strategy

Our analytic goal is first to identify the effect
of unemployment on suicide, and second to
investigate how local and national sameness
effects shape suicide among unemployed
individuals. While we acknowledge it is
nearly impossible to identify the causal effect
of both unemployment and sameness due to
the nature of observational study designs, we
address potential endogeneity issues on the
effects of unemployment and sameness in the
following ways.

First, we account for major potential
confounders in regression models. Appen-
dix Table A1 shows how sociodemographic
characteristics differ across individuals with
different employment status in the MSD-
US-2 data from 2016-17. We compute the
weighted mean and proportion for variables
using geographic matching weights at CY
or CZ levels, as described earlier. The table
shows the unemployed are more likely to be
younger, Black, born in the United States,
less educated, have physical problems, and to
be non-veterans than the employed. Individu-
als who are not in the labor force tend to be
older, less educated, have physical problems,
and to be veterans. In contrast to stark differ-
ences at individual levels, all CY- or CZ-level

characteristics are very similar across individ-
uals with different employment status, which
suggests people who are unemployed and not
in the labor force live in typical communi-
ties where employed individuals also reside.
Because these individual-level differences
are also known risk factors for suicide, we
account for these variables in the following
statistical models.

The MSD-US-2 data allow for the speci-
fication of cross-level interactions, assuming
that no ACS individual appears as an NVDRS
death by suicide. Given the low suicide rate,
contamination is likely to be low. We use the
constructed observation weights to estimate
survey-weighted logistic regression models
for a binary outcome (1 = suicide death, 0 =
living individual):

Vies = lOgif (ﬁj = ﬁlEic + ﬂZSic

+BES; + X6+ Zy + A,
where p is the probability an individual dies
by suicide, £, is employment status for indi-
vidual 7 in county or commuting zone c, S, is
the sameness measure (i.e., the fractions of
residents in county or commuting zone ¢ with
the same employment status as individual i),
X; is a vector of individual-level covariates,
Z, is a vector of county-level or commut-
ing-zone-level covariates, and A, accounts
for state fixed effects. We also control for
year dummies to account for potential year-
specific idiosyncrasies when we estimate
models for a whole period.

Here, p; captures the extent to which
the sameness effect among the unemployed
would differ from that among individu-
als who are employed and not in the labor
force. When we estimate models only among
the unemployed, S, captures the sameness
effect among the unemployed, as the model
omits £, and E, S, terms. Because a source of
variations of the sameness effect arises from
differences across counties or commuting
zones, we calculate cluster-robust standard
errors using Stata’s cluster option.'® Addi-
tionally, because odds ratios are known to be
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problematic for comparison across models
and not easily interpretable (Breen, Karlson,
and Holm 2018), we present the average
marginal effects of employment status at the
individual level, and the average marginal
effects of the employment sameness at the
CY and CZ levels. For cross-level interac-
tions, the predicted suicide rate of people who
are employed, unemployed, and not in the
labor force across different levels of sameness
are plotted to improve interpretability.

Second, we conduct a robustness test with
CY and CZ fixed-effect models that uses
over-time variations within CYs or CZs in our
longitudinal sample, which allows us to com-
pare people who are unemployed in the same
CY or CZ across different moments when
the unemployment rates were low and high.
Because this CY or CZ fixed-effect model
alone cannot address time-varying factors
across all CYs or CZs that affect the unem-
ployment rate as well as the probability of
unemployed individuals dying by suicide, we
also control for year dummies in the regres-
sion models to rule out year-specific factors
(e.g., the national economic condition). How-
ever, causal inference from these fixed-effect
models is still limited.!! We should thus care-
fully interpret these results and not assume
they provide direct causal evidence.

All data and codes to replicate analyses
(except for the NVDRS data) can be found
at the following repository: https://dataverse.
harvard.edu/dataverse/bk. Federal guidelines
for acquiring and merging these data required
special permissions, careful file construc-
tion, statistical corrections, specialized analy-
ses, and federal agency cooperation. IRB
approval for the present study is held at Indi-
ana University.

RESULTS

Suicide Levels and Trends by
Employment Status: Descriptive
Analyses

How is employment status associated with sui-
cide? Overall, the suicide rate is highest among

unemployed individuals (32.9 per 100,000),
followed by the employed (19.1 per 100,000),
and then individuals who are not in labor
force participation (7.5 per 100,000). Here,
the gap (13.8 per 100,000) in suicide between
the unemployed and employed is striking. All
pairwise differences in suicide rates across the
employed, unemployed, and those who are not
in the labor force are statistically significant
based on Welch two-sample #-tests (p < 0.001).
Figure S3 in the online supplement presents
the bivariate association between employment
status and suicide rates across 37 states from
2016 to 2017 at the CY- and CZ-levels by
aggregate employment status, where the con-
tinuous aggregate-level employment condition
measures were collapsed into 20 intervals. We
find that the associations between aggregate-
level employment status and suicide rates are
more likely to be driven by people who are
not in the labor force or are employed than by
the proportion of unemployed individuals.'?
In summary, our data support the standard
individual and aggregate analyses of suicide
where employment protects and unemploy-
ment increases suicide, although we find a
stronger association of individual-level unem-
ployment than aggregate-level unemployment
with suicide risks.

How does suicide risk among unemployed
individuals trend before, during, and after
economic crises? Panels A and B in Figure
1 present the trends in unemployment rates
and official suicide rates from the government
sources (i.e., BLS and CDC). Panel C presents
the trends in suicide rates for individuals who
are employed, unemployed, and not in the
labor force from our MSD-US-2 longitudinal
sample across 16 states from 2005 to 2017. In
each panel, the gray region denotes the official
economic recession period (December 2007
to June 2009) defined by the National Bureau
of Economic Research. Panel A shows that
unemployment rates peaked in 2010 following
the 2008 Great Recession and have continu-
ously decreased since that time. Panel B shows
a very different pattern, routinely reported
in other studies. However, unpacking sui-
cide trends by individual employment status
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Figure 1. Trends of Unemployment, Overall Suicide Rate, and Suicide Rates by
Employment Status across 16 States from 2005 to 2017, US-MDS-2 Data

Note: Panel A shows monthly unemployment rates from the Bureau of Labor Statistics from 2005 to
2017, Panel B shows yearly suicide rates among the population age 15 and older per 100K from the CDC
from 2005 to 2017, and Panel C shows suicide rates per 100K for individuals who are employed (blue
squares), unemployed (red circles), and not in the labor force (yellow triangles) from 2005 to 2017 from

the MSD-US-2 data.

reveals more nuanced patterns in Panel C. Sui-
cide rates are higher among the unemployed
over the entire period compared to individuals
who are employed or not in the labor force.
The probability of dying by suicide is notably
more volatile over time for unemployed indi-
viduals. This is not the case for the probability
of suicide among the employed and those who
are not in the labor force, where only a slight,
increasing trend is in evidence. Importantly,
suicide did spike among the unemployed in
2008, even before the unemployment rate

reached its peak during the Great Recession,
as reported earlier (Lundin and Hemmings-
son 2009), and returned quickly to rates lower
than before the crisis, hitting a low in 2013
(25.5 per 100,000).

Cross-Sectional Results on Sameness
and Suicide

Does the probability of an unemployed indi-
vidual dying by suicide depend on context,
represented here by both the county (CY)
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Figure 2. Interaction Effects of Individual-Level Employment Status with County-Level
(CY, red x’s) and Commuting-Zone-Level (CZ, gray circles) Counterparts on Predicted
Suicide Rate, across 37 States, 2016 to 2017, US-MDS-2 Data

Note: Suicide rate per 100K population with 95 percent confidence intervals for those who are
employed, unemployed, and not in the labor force across the range of percent unemployment, percent
not in the labor force, and standardized same employment status at CY and CZ levels.

and commuting-zone (CZ) unemployment
level? Figure 2 displays results from logistic
regression models to examine how aggregate
conditions affect individual suicide within
each employment status at CY and CZ levels.
Logistic regression models (in the online
supplement, see Tables S5 and S6, Models 1,
2, and 3 for model specification) account for
basic individual- and aggregate-level demo-
graphic covariates (sex, age group, race, born
in the United States), and population density.

Overall, the socioeconomic spatial context
defined by either CY or CZ composition
of employed, unemployed, and not-in-labor-
force individuals appears to have a critical
association with the probability of suicide
mortality. In general, the suicide risks for
people who are unemployed, employed, and
not in the labor force all decrease when indi-
viduals live with others who share the same
employment status. More formally, Table
1 demonstrates that the average marginal
effects of sameness (i.e., the reduction in sui-
cide rates among individuals residing in a CY
or CZ with unemployment, employment, and
not-in-labor-force rates that are one standard

deviation higher) are all statistically signifi-
cant. The reductions are —20.7, —3.89, and
—0.762 per 100,000 people for individuals
who are unemployed, employed, and not in
the labor force, respectively.

However, as predicted, given the social
meaning and stigma attached to unemploy-
ment, the effect is much more dramatic
among the unemployed than for either of
the other two work statuses. That is, when
an individual is unemployed in a residen-
tial area or economic job market where the
unemployment rate is low (i.e., fewer neigh-
bors face the same situation), the probability
of suicide is high. As the unemployment rate
increases across communities (i.e., more res-
idents are also unemployed), the probability
of suicide dramatically decreases, eventually
matching the low probability of employed
individuals. Although the sameness effect
protecting against suicide for those who are
employed shows the same pattern, its impact
is much reduced. The sameness effect is
also evident for individuals not in the labor
force, but the magnitude of the effect is the
smallest.
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Table 1. Comparison of the Sameness Effects on Suicide (per 100K) among Employed,
Unemployed, and Not-in-Labor-Force Population across 37 States, 2016 to 2017
Comparison: Unemployed
AME against . . .
AME SE Diff. 95% LI 95% UI

County Level

Unemployed —20.700 2.930

Employed -3.890 .387 -16.81 -11.30 —22.32

Not in Labor Force —-.762 133 —-19.93 —-14.15 —25.72
Commuting-Zone Level

Unemployed —21.660 5.230

Employed -3.160 .545 -18.49 -8.81 —28.18

Not in Labor Force —.664 .184 —20.99 —10.60 —31.38

Note: Sameness effects refer to the reduction in suicide rates among individuals residing in a county
or commuting zone with unemployment, employment, and not-in-labor-force rates that are one
standard deviation higher. For the regression coefficients, see Model 4 in Tables S5 and S6 in the online

supplement.

We compare the size of sameness effects
for CY and CZ across different employment
statuses through logistic regression models
among all three groups while standardizing
the sameness variable within each group. The
pattern in Figure S4 in the online supplement
(see also Tables S5 and S6, Model 4) shows
that the effect of sameness is greatest for
individuals who are unemployed compared
to those who are employed or are not in the
labor force. This continues to provide strong
support for Hypotheses 1, la, and 1b. Table
1 shows that the sameness effect among the
unemployed is significantly different from
that among individuals who are employed
(-16.8, 95 percent CI: —11.3 to —22.32) or
not in the labor force (—19.93, 95 percent CI:
—14.15 to —25.72) at the CY level, suggesting
unemployed individuals benefit most from
sameness. We obtain nearly identical results
at the CZ level. These results demonstrate
that shared collective experience matters, but
it matters in ways consistent with network
theories of homophily and awareness.'?

Longitudinal Results on Sameness
and Suicide

Does the effect of sameness change under
different economic conditions? We examine

whether the sameness effects replicate over
time from 2005 to 2017, and more specifi-
cally, how the 2008 Great Recession shaped
the complex association between individual-
and aggregate-level employment status. We
first repeated the same analysis using the
longitudinal sample of the MSD-US-2 (2005
to 2017, 16 states) and verified that the same-
ness effects protected unemployed individu-
als from dying by suicide consistently from
2005 to 2017 (Figure 3, Panels A and B).
Four results stand out. First, the protective
effects of sameness jumped in 2008 when
(temporary) job loss and displacement were
about to start, but the unemployment rate was
still low (Panel A). This coincides with the
moment when many unemployed individuals
died by suicide. Second, toward the official
end of the Great Recession (2010), the effects
of sameness among unemployed individuals
are not significant and are indistinguish-
able from those among the employed (Panel
B). Third, the magnitude of the effect of
sameness among unemployed individuals has
increased since 2013; that is, when fewer and
fewer individuals were unemployed, more
and more unemployed people died by suicide
(Panel A). Finally, across all time periods
except 2010, the sameness effects among
the unemployed are consistently greater than
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Panel A. Sameness Effects by Year among the Unemployed
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Figure 3. Effects of Macro-Level and Local-Level Employment Sameness on Suicide across

16 States, from 2005 to 2017

Note: Panels A and B estimate logistic regression models at the county levels with the same model
specifications used in Table S5, Models 1 and 4, in the online supplement, respectively, to account for
basic individual- and county-level demographic covariates (sex, age group, race, born in the United
States), and population density. Standard errors are clustered at county levels. Panel A shows the
average marginal effects of employment sameness with a 95 percent confidence interval for individuals
who are unemployed each year. Panel B shows the difference in the sameness effects among the
unemployed versus the employed (red squares) and not in the labor force (yellow triangles). CZ-level
results are very similar (available upon request). Panel C displays predicted suicide rates per 100,000
population for people who are unemployed across national monthly unemployment rates based

on logistic regression models (Table S7, Model 1, in the online supplement) that account for basic
individual- and county-level demographic covariates (sex, age group, race, born in the United States),
county-level population density, and state fixed effects. Panel D shows the average marginal effects of
local sameness on suicide among unemployed individuals with 95 percent confidence intervals across a
range of monthly unemployment rates (Table S7, Model 2).

those among individuals who are employed
or not in the labor force (Panel B).

To test Hypotheses 2a and 2b more
explicitly, we included CY- and CZ-level
unemployment rates, national monthly unem-
ployment rates, and their interaction terms in
regression models (see Table S7 in the online
supplement). Panel C in Figure 3 shows how
suicide rates among the unemployed vary
across national unemployment rates. Panel D

shows the average marginal effects of local
sameness across different levels of national
sameness measures among the unemployed,
which enables us to examine more precisely
how the local sameness effects depend on the
level of national sameness. Overall, the main
effects of local and national sameness on sui-
cide are protective among unemployed indi-
viduals, supporting Hypothesis 2a. Namely,
a 6 percentage-point increase in national
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monthly unemployment rates is associated
with a 14 out of 100,000 reduction in suicide
among the unemployed. Furthermore, local
sameness effects are consistently protective
across a range of monthly unemployment
rates, but they are smaller when national
sameness is stronger, supporting Hypothesis
2b. This result suggests that when unem-
ployed individuals are everywhere during a
period of high unemployment rates, it mat-
ters less how many people are unemployed
locally. Individuals are likely aware, by this
point, that unemployment can be seen as a
system failure.

SENSITIVITY ANALYSIS

These findings support the idea that situ-
ational awareness shapes the association
between unemployment and suicide at local
and national levels, highlighting a novel
mechanism for the sameness effects. This is
possible due to the methodological break-
through made by merging NVDRS and ACS
data, which allowed fine-grained examina-
tions of temporal and spatial dynamics among
unemployed individuals, eliminating the small
N problem. However, it is difficult to prove
that the novel associations we report here are
putatively causal due to the endogeneity of
unemployment and neighborhood selection.
In the absence of controlled experiments or
randomized instruments,'* we do our best to
assess the robustness of our findings. Namely,
we adjust for potential observed confound-
ers and use fixed-effects models to examine
how the effects we identified are robust against
important observed individual- and community-
level confounders and unobserved but con-
stant community-level confounders using both
cross-sectional and longitudinal data.

We first use cross-sectional data to examine
the robustness of the individual-level unem-
ployment and cross-level sameness effects
for employed, unemployed, and not-in-labor-
force individuals while accounting for a criti-
cal confounder, physical health status (Arrow
1996). The effects of socioeconomic disadvan-
tage on health are well documented (Catalano

et al. 2011; Link and Phelan 1995; Phelan et
al. 2010; Strully 2009), but ample evidence
suggests health status strongly shapes oppor-
tunities for socioeconomic attainment and
mobility (Conley and Bennett 2000; Lee and
Jackson 2017). The health selection hypoth-
esis suggests that poor health affects both
unemployment and death, leading to a spuri-
ous correlation between unemployment and
suicide (Blakely et al. 2003). Other potential
confounders include education and veteran
status (Horwitz et al. 2019; Kleykamp 2013;
Phillips and Hempstead 2017; Steelesmith et
al. 2019), which are associated with both
unemployment and suicide. Findings from
multivariate regression models, adjusting for
potential confounders, are summarized in
Appendix Tables A2 and A3.

The first set of analyses (Table A2), com-
paring the baseline effects of unemployment
and employment sameness on suicide after
accounting for individual demographic and
CZ-level population density from the cross-
sectional data to those from models adjust-
ing for years of education, physical health
status, and veteran status, reveals a negligible
effect on the relationship between unemploy-
ment/sameness and suicide (Model 2). Further
analyses that address potential CZ-level con-
founders (CZ-level percent education group,
percent physical problem, percent veteran
status) yield similar results (Model 3). Other
models that add all interaction terms between
employment status and all CZ-level variables
to address potential employment-status-driven
neighborhood selection again show our initial
results are robust (Model 4). Finally, using
linear probability models, the sameness effect
gets larger (Model 5), and a jackknife estima-
tion (i.e., a non-parametric way to produce
robust estimates that excludes all individuals
living in a CZ at a time from the sample) also
did not change the results (Model 6).

Next, we compared the baseline effects
(Table A3, Model 1) of unemployment same-
ness on suicide among unemployed individuals
(after accounting for individual demographic
and CZ-level population density with state
fixed effects from the longitudinal data) to all
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potential post-treatment controls and poten-
tial CZ-level confounders (Models 2 and 3).
The protective effect of sameness on suicide
does not change. Similarly, the results are
robust when CZ fixed-effects models or two-
way fixed effects (CZ and year) are deployed
(Models 4 and 5). The results are similar when
we use linear probability models that adjust
for all covariates and CZ fixed effects or two-
way fixed effects (Models 6 and 7).

Still, one may think of a critical confounder,
especially with regard to the finding that the
sameness effects for the unemployed were
weaker from 2009 to 2011. Rising and per-
sistent unemployment in a community may
prompt states to enhance financial support to
reduce the economic strain of extended, long-
term unemployment (Card and Levine 2000;
Farber and Valletta 2015); for example, via the
extended unemployment insurance (UI) ben-
efit program. The extended benefits program
provides up to 13 additional weeks of benefits
when a state is experiencing high unemploy-
ment, and a voluntary benefits program pays
up to seven additional weeks during periods of
extremely high unemployment. To address this
concern, we first examine whether the same-
ness effects change after accounting for the
effects of the state-level extended UI benefit
programs. First, Model 8 shows the sameness
effects are robust against controlling for the
quarterly number of unemployed individuals
who use extended Ul benefits and the propor-
tion of unemployed receiving such benefits in
each state. Second, we find that the sameness
effects are robust against all unobserved time-
varying state-level confounders by adding all
state—year interaction fixed effects in addition
to two-way state and year fixed effects (see
Model 9). Despite these stringent tests, the
robustness of the sameness effects suggests our
findings are not driven by state-level policy
variations or economic conditions but reflect
a more fundamental social mechanism at play.

So far, our analysis assumes a linear same-
ness effect of unemployment status on suicide
risk. However, it is plausible that the sameness
effect may only operate up to a certain thresh-
old of homogeneity, beyond which it dimin-
ishes. To examine this possibility, we created

20 equal intervals of the county-level unem-
ployment rate and estimated the baseline logis-
tic regression models (for the specification, see
Model 1 in Table S5 in the online supplement)
using the cross-sectional data from 2015 to
2016. Panel A in Figure S5 in the online supple-
ment shows little evidence for a nonlinear effect
of sameness. To corroborate this finding from
our visual inspection more formally, we regress
the minimum unemployment rates across 20
intervals on predicted suicide rates, finding that
the linear model explains 77 percent of the vari-
ations. In addition, we conducted the Ramsey
Regression Equation Specification Error Test
(RESET) to test whether nonlinear combina-
tions of the unemployment rate variable help
explain the predicted suicide rate, which cannot
reject the null hypothesis of linear specification
(RESET = 2.58, p-value = 0.11). Repeating
the same analysis over time, we find that the
linear patterns hold for most years (see Panel
B in Figure S9).

Finally, recent methodological literature
on difference-in-difference models suggests
that effects of continuous treatment (e.g., the
unemployment rate for unemployed individu-
als) are weighted averages of binary treatment
effects across different levels of treatment
indicators, different treatment years, and dif-
ferent levels of selection bias at those treat-
ment margins (Callaway, Goodman-Bacon,
and Sant’Anna 2024; de Chaisemartin et al.
2022). Because there is no ready solution for
these potential biases, we tested the effect of
a binary treatment indicator (= 1 if the local
unemployment rate is higher than the national
average each year, otherwise 0). Using this
binary indicator in two-way FEs, we find
that the sameness effects are robust in the
cross-sectional (Model 7 in Table S1) and the
longitudinal (Model 10 in Table S2) samples.
Overall, the effect of sameness among the
unemployed is robust against all these differ-
ent model specifications.

DISCUSSION

Suicide rates, overall, have been slowly
increasing in the United States since the
turn of the century. Seeing a similar, but
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perhaps more dramatic, upturn at the turn of
the twentieth century, Durkheim (1951), like
others at present, argued that suicides rise
with economic crises that threaten individu-
als’ livelihoods. He saw economic well-being
being connected to experiences of social and
moral connectedness. Research since that time
has demonstrated that unemployment predis-
poses individuals to suicide because it erodes
income, threatens economic welfare, weakens
self-esteem, raises stigma, cuts individuals
off from many of their friendship ties, and
eventually attacks a central source of meaning
in their lives (Stack 2000a; Young and Lim
2014). In addition, larger economic crises
increase suicide because access to work, even
in a precarious labor market, denies the fis-
cal, social, and personal advantages of work
detailed by classical and contemporary social
thinkers. However, “closing the book™ on the
suicide—unemployment link from this body of
evidence both ignores contradictory findings,
which are not minor, and dismisses a potential
multilevel complexity of the influence of indi-
vidual status in light of community context.

First, a large body of research and the over-
riding claim of the singular importance of the
unemployment—suicide link have revealed con-
tradictory empirical claims, particularly around
the effects of the recent Great Recession. Rid-
dled with criticisms surrounding issues of data
availability and aggregation, timeframes con-
sidered, appropriate controls, and geographic
coverage, the robustness of the relationship
between unemployment and suicide has rou-
tinely been called into question (Agerbo et al.
2007; Blakely et al. 2003; Platt 1984). Second,
a factor complicating conclusions about the
effect of unemployment on suicide risk has
been the long-standing issue of whether and
how individuals’ unemployment status versus
the unemployment level in the labor market
matters. For example, early on, Platt (1984)
raised concerns that research using small units
of aggregation was more likely to find the
suicide—unemployment link than work using
larger aggregations (see also Stack 2000a).

At times, these arguments cut across dis-
ciplinary lines. Durkheim posited the role of
structure over agency and used suicide rate

data, and sociologists, privileging generaliz-
ability, followed suit. However, sociologists
were also the ones to seize on the dangers of
imputing individual agency to aggregate data
(Hammond 1973; Robinson 1950) and to note
that rates are socially constructed (Douglas
1967; Pescosolido and Mendelsohn 1986).
For others, more aligned with the sciences
that work primarily at the level of the indi-
vidual, exploring key issues of mental illness,
individual circumstances, and psychological
predispositions were central, often with less
attention to issues of generalizability and
context. As these arguments were replaced by
a common acceptance of multilevel effects,
complex systems, and data merging across
many areas of science, suicide researchers
were left without a pathway, especially in the
United States, to do the same unless their foci
moved away from suicide deaths to suicidal
ideation or suicide attempts, where important
sociological progress was being made (e.g.,
Thorlindsson and Bjarnason 1998). Yet, push-
ing our understanding even further, especially
in countries without extensive health and
population registries, requires data that simul-
taneously include temporal and multilevel
information as well as a rich set of variables
that are considered critical controls.

With the advent of data science, harmoniz-
ing several datasets into a unique whole allowed
us to ask several questions and formulate them
into propositions and hypotheses that could be
empirically examined. Specifically, using the
large-scale, nationwide MSD-US-2 data, we
replicated the existing findings (Pescosolido
et al. 2020). Across the entire period from 2005
to 2017, individuals who are unemployed have
a higher probability of dying from suicide than
do those who are employed. Furthermore, with
a larger base of suicide cases, the association
between unemployment and suicide is robust
against the common health and neighborhood
selection hypothesis. Critically, we found that
the CY- and CZ-level labor market context
has important, although complex, effects on
individuals’ suicide risk, providing supportive
evidence for our first proposition about the role
of sameness: namely, individuals’ probability
of suicide will be lower when more people
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who have the same employment status live in
their community of residence. While the obser-
vational design of our study limits our ability
to definitively assert causality for the “same-
ness” effects, the consistency of these effects
even after accounting for several important
observed confounders and community-level
unobserved yet constant factors strengthens
our confidence in the reliability of our findings.
These results suggest we need a more
nuanced conceptualization, drawing from the
social network perspective, to offer an under-
standing of how and why context matters
for suicide. In our analysis, we conceptual-
ize past the idea that both individual- and
contextual-level factors of the same concept,
here unemployment, matter. In fact, think-
ing in this way inevitably runs into issues of
shared variance, where one variable is left
to explain the residual variance of the other,
a finding long known to have problematic,
independent interpretations (Allison 1977).
Rather, we include both individual and con-
textual levels of unemployment but focus the
interactive factor on the presence of similar
others (i.e., sameness) under the theoretical
guidance of the homophily hypothesis. That
is, we expect the individual risk of suicide
from unemployment depends on the number
of social others who share the same time
schedules due to work and nonwork. This sug-
gests that Young and Lim’s (2014) notion of
“schedules” is a fundamental feature shaping
social networks, connectedness, and worker
well-being. Schedules affect time, which is
a “network good” that varies with employ-
ment status. When individuals are regularly
employed, they have regular and routine inter-
action with a set of individuals; but when they
are unemployed, they lose that social anchor.
Our over-time analysis reveals two impor-
tant findings that may help us resolve con-
tradictory empirical claims, particularly
around the effects of the recent Great Reces-
sion. First, unemployment effects change as
economic conditions change, especially in
response to labor market shocks like the
Great Recession, although the pattern is more
complicated than generally thought. Overall,
the suicide rate continued its gradual rise over

the recent period. However, embedded with
that overall pattern was a nonlinear response
pattern in suicide among individuals who
were unemployed: the suicide rate among the
unemployed abruptly increased at the begin-
ning of the Great Recession in 2008, when the
unemployment rate had not yet increased, and
it increased again starting from 2013 while
the unemployment rate continued to decrease.
The finding on the sudden rise in suicide
only among the unemployed just before the
recession began, to our knowledge, has not
been reported elsewhere. Without access to
individual-level unemployment, previous
studies could not fully account for this tem-
poral effect on the suicide of economic shock
(Harper and Bruckner 2017; Iglesias-Garcia
et al. 2017; Norstrom and Grongvist 2015).
Constructing multilevel data allows us to
demonstrate that the Great Recession may
have increased suicide only for unemployed
individuals, but at different moments during
the recession for different reasons.

Second, we found that the protective
“sameness” effects on unemployed individu-
als were higher in 2008, not significant from
2009 to 2010, started to rise again in 2011,
and were bigger in later periods. Formally, we
showed that unemployed individuals’ suicide
was strongly shaped by national economic
conditions measured by nationwide monthly
unemployment rates, confirming our second
proposition. Here, the local sameness effect
was less pronounced among unemployed indi-
viduals during periods of economic downturn
when unemployment rates were high, but this
effect was stronger as the economy recov-
ered, and employment rates increased. These
results suggest the financial strain hypothesis
cannot solely explain why the Great Reces-
sion may have increased suicide among the
unemployed at a particular moment. Unem-
ployment always increases the risk of having
financial hardship regardless of when and
where a person loses their job. However, the
meaning of unemployment will dramatically
change depending on how many other people
are unemployed, which shapes individuals’
perception of the meaning of unemployment
as a personal failure or system failure. The
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fact that the sameness effects are driven by
a situational awareness mechanism suggests
that many unemployed individuals died at the
beginning of the Great Recession when few
were unemployed because stigma kicked in,
and they might have considered their job loss
as their personal failures.

In our study, we posit that “sameness
effects” can mitigate suicide through two
primary mechanisms: enhanced situational
awareness and increased social support and
interactions. We found that the sameness effect
is more pronounced among unemployed indi-
viduals compared to those employed or not
in the labor force, which indicates that situ-
ational awareness may be a key factor driving
these sameness effects. However, this finding
does not necessarily rule out the mechanism
of social integration, especially given that we
also found significant and consistent same-
ness effects among individuals employed and
not in the labor force. As culture (i.e., the
meaning of unemployment) and networks
(i.e., the patterns of social interactions sur-
rounding the unemployed) always interact,
it is challenging to distinguish which is the
main driver for the sameness effect.

Moreover, alternative mechanisms might
be driving the sameness effect. For example,
one could conjecture that Ul benefits might
be greater and more generous when more
people are unemployed. Although our sen-
sitivity analysis demonstrates that the same-
ness effects remain consistent regardless of
the extent to which unemployed individuals
can use extended Ul benefits at the state
level, it is important to consider the usage of
these benefits at the CY or CZ level, as local-
ized economic conditions may have a greater
effect. Nevertheless, the issue is complicated
because it is challenging to disentangle the
mechanism of stigma reduction from that of
reducing economic strain. On the one hand,
as more unemployed individuals utilize these
social welfare benefits, the stigma associ-
ated with unemployment and the use of such
benefits could diminish. On the other hand,
extended UI benefits may increase unemploy-
ment stigma if they are perceived as fostering

dependency, or if they lead to the blaming and
othering of unemployed individuals. Future
work is needed to examine how different
mechanisms can explain the sameness effects
among the unemployed.

In summary, the sameness effects enable
us to understand some of the puzzles that
have plagued suicide research. Our findings
signal the role of culture as intertwined with
structure, returning us to classic and more
recent sociological elaborations of suicide
tied to social systems undergoing fundamen-
tal change. Individuals who are unemployed
in places and periods where the labor market
is characterized by normative unemployment
are less likely to internally ascribe failure to
job loss. In times and places where employ-
ment is relatively more available, unemployed
individuals require more protections from the
associated self and public stigma attached to
their involuntary job loss. We find consistent
support for this mechanism.

Our findings suggest a resolution to the
vexing question raised earlier: Why did sui-
cide rates increase when unemployment
rates continued to decrease globally in the
United States after the recovery from the
Great Recession? Our findings suggest that
when unemployment is not a norm, risks from
stigmatization, social comparison, and social
isolation increase, especially in a community
where fewer people are unemployed. In other
words, when unemployment becomes more
of a national rather than a personal failure,
local contexts are less important. The national
context shapes the meaning of unemploy-
ment in these times, with the role of the
collective experience mattering. Ultimately,
it is the intersection of the contextual net-
work mechanisms of sameness and individual
employment status across temporal contexts
that may explain the discrepancy between
the increasing suicide rates and decreasing
unemployment rates.

Our methodological breakthrough, com-
bining NVDRS and ACS data, enabled us to
identify a unique dynamic mechanism of situ-
ational awareness that shapes suicide cultur-
ally and relationally within the U.S. context.
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We believe this process is not exclusive to
the United States and could be examined in
other countries that maintain comprehensive
registry data that link individuals’ various
life domains with their death records (Agerbo
et al. 2007; Bjorkenstam et al. 2016; Liu
2017; van Poppel and Day 1996; van Tuber-
gen et al. 2005). Such extensive data would
allow researchers to account for key con-
founders, including mental health diagnoses
and treatments, job history, and the dura-
tion of unemployment. Such data would also
allow examination of how the sameness effect
varies and interacts across multiple organiza-
tional contexts, such as schools, workplaces,
and neighborhoods. Because countries with
complete registries, such as Sweden, Nether-
lands, and Denmark, tend to have better safety
nets and likely lower levels of unemployment
stigma, we might expect smaller sameness
effects than those reported in the United
States. Insights from cross-country compari-
sons will shed light on how culture and social
norms shape the diffusion and impact of
the sameness effects, thereby enriching our
understanding of situational awareness and
stigma reduction on a global scale.

There is an emerging concern that labor-
saving technologies will translate into “the
end of work™ (Rifkin 1996), including recent
technological advances in generative Al and
large language models (LLMs). Eloundou
and colleagues (2023) show that about one
fifth of the U.S. workforce may see at least
half of their tasks affected by LLM capabili-
ties. Job replacement due to LLM-powered
software is likely to occur unevenly, with
a select few individuals gaining significant
productivity boosts from these technologies.
Workers less aware or engaged with these
advancements are at a higher risk of job loss.
Job loss due to automation is particularly
concerning as individuals who are unem-
ployed due to automation may feel they fell
behind these technological advances, per-
ceiving it as a personal failure. In line with
this expectation, O’Brien, Bair, and Venkata-
ramani (2022) show that exposure to automa-
tion measured by the increase in industrial
robots led to a substantial increase in suicide

mortality. Automation has the potential to
enhance overall productivity in society, but
it simultaneously poses substantial concerns
regarding societal well-being.

Several limitations are worth noting. First,
the effects of unemployment and sameness
we reported cannot be considered causal
estimates. We show that the unemployment
effects are robust against potential health
selection mechanisms, but this conclusion is
based on the use of a single, available meas-
ure of having physical health problems, rather
than a more targeted mental health measure.
Although it is well established in the literature
that poor mental health shapes unemploy-
ment as well as suicide risks (Milner et al.
2014; Wray et al. 2011), controlling for mental
health in cross-sectional studies like ours is
challenging because it may induce a col-
lider bias given that unemployment can also
increase mental health problems (Elwert and
Winship 2014). We have a similar concern for
the sameness effect. Although our FE models
show the sameness effects are robust against
unknown constant confounders at the com-
munity levels, it is possible that time-varying
confounders (e.g., factory closure) may affect
both unemployment rates and suicide rates.
Second, despite the extensive and nationwide
coverage of suicide cases from the MSD-US-2
data, our inference is limited to 16 NVDRS
participating states for the longitudinal analy-
sis and 37 states for the cross-sectional analy-
ses. Future work may expand the coverage
of suicide cases, given that as of 2023, all 50
U.S. states participate in the NVDRS system.

Third, our study design only considers
an individual’s unemployment status at each
point in time, despite research that debates
the importance of unemployment duration
and effect timing (i.e., treatment heterogene-
ity) (Milner, Page, and LaMontagne 2013;
Vandoros, Avendano, and Kawachi 2019).
For example, Yagan (2019) shows the long-
lasting effects of local unemployment shocks
during the Great Recession on individuals’
future employment, likely via labor force exit.
Although it is not possible for us to exam-
ine the long-lasting effects of the “sameness
shock” on suicide, the temporal patterns of



Lee and Pescosolido

1127

sameness effects suggest they might depend
more on the current economic condition
rather than the historical one. Fourth, although
county- and state-level data have been con-
sistently and repeatedly used to define com-
munity context in U.S. suicide research, other
geographic units may be useful if low base
rate problems can be overcome (e.g., census
tracts, neighborhood boundaries).

Last but not least, we need more qualitative
research to specify and detail the precise mech-
anisms for the sameness effects, specifically
situational awareness mechanisms. While our
findings suggest that situational awareness can
play a significant role in mitigating unemploy-
ment stigma, only qualitative investigation of
how unemployed individuals actually inter-
pret the meaning of unemployment differently
across different employment contexts can vali-
date this contention. As we discussed, chang-
ing the perception of unemployment from a
personal failure to a system failure is one
potential pathway through which sameness
reduces stigma. However, stigma reduction
may occur through different pathways. For
example, drawing from in-depth interviews
of 100 working-class young men and women,
Silva (2013) demonstrates that working-class
individuals often continue to blame themselves
for their economic hardships despite broader
systemic failures. Given these considerations,
we look forward to future research using in-
depth interviews and ethnographic methods to
illuminate how unemployed individuals navi-
gate and interpret their experiences across vari-
ous economic contexts.

Policy and Program Implications

Unemployment presents a great risk for sui-
cide. Yet, the power of unemployment to lead
individuals to take their lives depends on
whether individuals share the same economic
fate as others in the labor market, not simply
whether their geographic area is economically

distressed. Being unemployed in an area
where others are not is more devastating to
individuals than being unemployed where
others have also lost their jobs. An individual
who is unemployed but living where others
are economically active may have a greater
sense of personal blame and failure. Yet, if the
trauma is collective, that is, individuals and
their neighbors are facing job loss together,
the risk of suicide is dampened, sometimes to
the point where the risk evaporates. Collective
trauma may produce a sense that the fault lies
not in the individual but in the larger society.

Prevention strategies would profit from
considering this kind of cross-systems
approach, where the personal and social envi-
ronment are considered together in stable as
well as difficult times (Arcaya, Raker, and
Waters 2020; Pritchard et al. 2017). Under-
standing the role of “sameness” offers a novel
perspective for social precision in messaging
and in the deployment of resources. While
it is crucial to establish social welfare ben-
efits to support unemployed individuals, it is
equally important to consider the manner in
which these benefits are provided and per-
ceived by others in the community. This sup-
port must be designed to mitigate stigma and
align with local cultural values to effectively
aid those in need. Yet, our results suggest that
if we want to move toward personalized or
precision medical care, local conditions must
also be considered in light of the national
context. Drawing on a pioneering perspec-
tive from stigma research, considering “what
matters most” (Yang et al. 2014) to indi-
viduals in crisis may revolve around whether
individuals’ social ties have been severed by
job loss, cutting them off from their shared,
supportive, and meaningful interactions. Cul-
tural conditions, understandings, and mean-
ings of how individuals interpret critical life
experiences and events should become part
of tailoring the prevention and treatment of
suicidal behaviors.
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Table A2. Robustness of Effects of Unemployment and Sameness on the Probability of
Suicide across 37 States from 2016 to 2017, US-MSD-2 Data at Commuting-Zone Levels

Model 1 Model 2 Model 3 Model 4
Individual Employment Status (versus unemployed)
Employed —.000157** —-.000136™** —.000135** —-.000137**
(.0000309) (.0000254) (.0000253) (.0000204)
Not in labor force —.000311** —.000292** —.000292** —.000293**
(.0000290) (.0000242) (.0000243) (.0000191)
Employment sameness —.0000245** —.0000199** —-.0000219**  —.0000183**
(.00000277) (.00000251) (.00000268) (.00000449)
Observations 5,872,756 5,773,043 5,773,043 5,773,043
Model logit logit logit logit
Standard errors cluster cluster cluster cluster
State-FE \Y% \% \Y% \%
Controls
(A) Individual demographic \Y% \% \% \%
(B) Post-treatment control? A% \% A%
(C) CZ-level demographic \% \% \Y% \%
(D) CZ population density \% \Y \% \Y
(E) CZ-level post control® \Y% \Y4
(F) Employment x [C, D, E] v
Model 5 Model 6 Model 7
Individual Employment Status (versus unemployed)
Employed —.000147** —-.000137** —.000151**
(.0000249) (.0000259) (.0000310)
Not in labor force —.000300** —.000293** —.000307**
(.0000261) (.0000262) (.0000286)
Employment sameness —.0000223** —-.0000183**
(.00000599) (.00000469)
Employment sameness (binary) —.0000320**
(.00000490)
Observations 5,773,043 5,773,043 5,872,756
Model OLS logit logit
Standard errors cluster jackknife cluster
State-FE \% \% \%
Controls
(A) Individual demographic A% \Y% \%
(B) Post-treatment control? \% A%
(C) CZ-level demographic \Y% A% \Y%
(D) CZ population density \% \Y \%
(E) CZ-level post control® \Y A% \Y%
(F) Employment x [C, D, E] \Y% A%

Note: Effect sizes are presented as average marginal effects of individual-level unemployment and
sameness effects with 95 percent confidence intervals.

2Post-treatment controls include education status, physical problem, and veteran status.

bCZ-level post controls include percent education status, percent physical problem, and percent veteran
status.

*p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed tests).
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Table A3. Robustness of Effects of CZ-Level Sameness on the Probability of Suicide among
Unemployed Individuals across 16 States from 2005 to 2017, US-MSD-2 Data at CZ Levels

Model 1 Model 2 Model 3 Model 4 Model 5

Sameness (i.e., % unemployed) —.0000594**  —0000579**  —.0000579**  —.0000717**  —.0000737**

(.00000982) (.00000962) (.00000962) (.00000911) (.00000803)
Observations 631,184 615,160 615,160 591,346 591,346
Model logit Logit logit logit logit
Standard errors cluster cluster cluster cluster cluster
State-FE A% \% \Y%
CZ-FE \% \%
Year-FE \% \% \% \%
Controls
State—Year FE
(A) Ind. demographic control \Y% \Y% A% A% A%
(B) Post-treatment control?® A% A% \Y% \%
(C) CZ-level demographic \% \% \% \% \Y%
(D) CZ population density \% \% \% \% \%
(E) CZ-level post control® \Y% \Y% \Y%
(F) State Ul benefit control®

Model 6 Model 7 Model 8 Model 9 Model 10

Sameness (i.e., % unemployed) —.0000794™* —.0000579** —.0000597** —.0000583**

(.0000154) (.0000115) (.00000986) (.0000125)
Employment sameness (binary) —.000142**

(.0000396)

Observations 615,160 615,160 631,163 631,184 631,184
Model OLS logit OLS OLS logit
Standard errors cluster jackknife cluster cluster Cluster
State-FE \%
CZ-FE \% \% \% \%
Year-FE \% \% \% \%
State—year FE \Y%
Controls A%
(A) Ind. demographic control \% \% \% \%
(B) Post-treatment control? \% A% \%
(C) CZ-level demographic \Y% \Y% \Y% \Y% \Y%
(D) CZ population density \% \% \% \%
(E) CZ-level post control® \Y \Y%
(F) State UI benefit control® \Y%

Note: Effect sizes are presented as average marginal effects of individual-level unemployment and
sameness effects with 95 percent confidence intervals.

Post-treatment controls include education status, physical problem, and veteran status.

bCZ-level post controls include percent education status, percent physical problem, and percent veteran
status.

cState UI benefit control includes the quarterly number of unemployed individuals who use extended
Ul benefits and the proportion of unemployed receiving such benefits.

*p < 0.05; **p < 0.01; ***p < 0.001 (two-tailed tests).
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Notes

1. For readers interested in the patterns, determinants,
and implications of recent suicide trends in the
United States, please refer to Marcotte and Hansen
(2024) and Martinez-Alés and colleagues (2022).

2. It may be that suicide trends follow the theory of
the procyclicality of total mortality—total mortality
and several important causes of death rise during
expansions and fall in times of economic weakness
(Ruhm 2000). However, it is critical to note that
suicide was an exception to the pattern. Moreover,
Ruhm (2016) finds that the positive county-level
association between unemployment rates and sui-
cide rates dampened during state and national eco-
nomic crises. These findings suggest the influence
of economic indicators on suicide at the county,
state, and national levels is more complex than ini-
tially understood. However, these analyses still rely
on ecological inference without individual-level
data, which may not accurately reflect personal
experiences and responses to unemployment.

3. Estimates for suicide are wide ranging, but at least
one-third of individuals who die by suicide had no
contact with mental health providers in the previous
year, and the highest risk for individuals who do seek
services occurs within three months of discharge
from inpatient psychiatric services (Tang et al. 2022).

4. Due to the rarity of suicide and the low rates of
unemployment, many mortality studies like the

10.

National Longitudinal Mortality Study (NLMS)
lack a sufficient number of cases involving indi-
viduals who were unemployed and later died by
suicide. For instance, considering the United States’
base suicide rate of 15 per 100,000 people, in a com-
prehensive follow-up study by the NLMS involving
1,835,072 individuals, only about 275 suicide cases
would be expected. This limited sample size pres-
ents a significant challenge for our research, which
aims to explore the effect of unemployment and its
variation across different geographic areas.

Some researchers argue that these populations are
not entirely distinct and may overlap, particularly
in cases of medically severe suicide attempts (Beau-
trais 2001).

Commuting zones are based on the geography of
commuting patterns, which capture the economic
and social dynamics of a specific region or met-
ropolitan area across different states and address
the concern on spatial autocorrelations (Carpenter,
Lotspeich-Yadao, and Tolbert 2022). This may make
commuting zones an alternative unit of analysis for
studying the relationship between unemployment
rates and suicide, as they reflect the local labor mar-
ket conditions that are most likely to affect individu-
als’ employment opportunities and well-being. We
thank an anonymous reviewer for this suggestion.
Specifically, Dade County (FIPS 12025) was
renamed Miami-Dade County (FIPS 12086) in
Florida in 1997; thus, we consider the old FIPS
code 12025 as 12086 when we use the CY-CZ
crosswalk file.

Precisely, we use the PUMA to CY or CZ mapping
information (i.e., PUMA to CY or CZ allocation fac-
tor) that shows how many individuals in PUMA i
also live in CZ j or CY k. We provide an example
using the county mapping file. In 2000, one per-
son in PUMA 0102500 represents 0.408 people in
county 01031, 0.352 people in county 01039, and
0.241 people in county 01061. In 2005, the total
number of individuals aged 15 and older living in
PUMA 0102500 was 87,938. After adjusting the
person weights using this link information, the sum
of person weights in county 01031 would be 87,938
X 0.408 = 35,879, which is very similar to the num-
ber of individuals age 15 and older living in county
01031 estimated by the U.S. Census Bureau’s Popu-
lation Estimates Program (N = 36,568).
Unemployment insurance data from U.S. Depart-
ment of Labor https://oui.doleta.gov/unemploy/
DataDashboard.asp (accessed July 15, 2024).

We report results using robust clustered standard
errors instead of results from random intercept
multilevel logistic regression models because the
“default” multilevel models using random effects
are susceptible to bias when random effects are
correlated with group-level predictors (Hazlett and
Wainstein 2022), although both provide similar
results (results are available upon request).
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The emerging consensus among recent methodologi-
cal literature on difference-in-difference models and
longitudinal panel models is that two-way FE models
may generate biased estimates under the presence of
effect heterogeneity and over-time drift (Goodman-
Bacon 2018; Morgan 2018). In our analysis, we
find similar results from estimating CY or CZ fixed-
effects models with and without year dummies.

The suicide rate is higher in the bottom 5 percent of
CY employment (21 per 100,000) but lower in the
top 5 percent of CY employment (15 per 100,000),
and the difference between the two is statistically
significant based on a Welch two-sample #-test (p <
0.001). Regarding CY-level unemployment effects,
the suicide rate in the top 5 percent CY unemploy-
ment (19 per 100,000) is higher than in the bottom
5 percent of CY unemployment (15 per 100,000).
Although this difference is significant (p < 0.001),
the overall correlation is flat and not significant
(p < 0.05). In contrast, the suicide rate in the top
S percent of CY not in the labor force (21 per
100,000) is only slightly higher than the suicide rate
in the bottom 5 percent of CY not in the labor force
(18 per 100,000), although the overall correlation is
positive and significant. We observe the same pat-
tern for CZ-level associations.

Prior literature suggests gender differences in the
effect of employment status on suicide generally,
with men often experiencing a more pronounced
effect (Amiri 2022; Milner et al. 2016). Estimating
the sameness effects separately for unemployed men
and women, we confirm they are more pronounced
for men than for women, although they are signifi-
cant for both. Studies find that men report higher
unemployment-related stigma than women; for
example, compared to women, men estimated greater
loss of gender status when imagining or recalling a
job loss (Michniewicz, Vandello, and Bosson 2014).
Although the stronger sameness effects for unem-
ployed men align with the concept of reduced stigma
through sameness mechanisms, it is beyond the
scope of this article to investigate why the sameness
effects are stronger among men than among women,
as they require even more detailed analysis.
Reviewers suggested an instrumental variable
regression model that considers a Bartik instru-
ment (i.e., the local employment growth rate pre-
dicted by local industry employment shares with
national industry employment growth rates) to
further address potential endogeneity concerns, but
recent methodological literature shows the validity
of this shift-share instrument strategy solely comes
from the exogeneity of the local industry shares
(Goldsmith-Pinkham, Sorkin, and Swift 2020).
Then, the exclusion restriction assumption that
the local industry share would affect suicide only
through changes in unemployment rates is unlikely
to hold, as it would also affect social norms and
stigma attached to unemployment among many

others. Furthermore, at best, it can be a good instru-
ment for employment (e.g., Currie, Jin, and Schnell
2018) but not for unemployment because it does not
distinguish between unemployment and not in the
labor force.
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