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Applying  a  fixed-effects  panel  analysis  to a 1979–2004  panel  data  of  the  U.S.  states,  this  essay  re-examines
the  link  between  labor  markets  and  suicides  in the  United  States.  By disaggregating  the  analysis  across
genders  and three  different  age  groups  (20–34,  35–64,  and  65+)  and  analyzing  several  other  labor  market
indicators  besides  overall  unemployment  rates,  the  essay  finds  that deteriorations  in labor  markets  is
associated  with  hikes  in suicide  rates  of  only  men  and  women  between  35  and  64 years  of  age.  In  other
uicide
ental wellbeing

abor markets
nemployment
ixed-effects
anel data

words,  higher  group-specific  unemployment  rates,  larger  deviations  of  unemployment  rates  from  their
group-specific  trends,  and  larger  variance  in  the overall  unemployment  rates  are  all  associated  with
higher  suicide  rates  of  adults  aged  35–64,  or prime  working-age  adults.  These  findings  suggest  that  the
mental  wellbeing  of  prime  working-age  adults  is  more  dependent  on  labor  market  conditions  than  people
in  other  age  groups.  Therefore,  during  period  when  prime  working-age  adults  are  facing  unfavorable  labor
market  conditions,  U.S.  suicide  prevention  programs  must  especially  target  this  group  of  population.
. Introduction

Suicide is considered a public health problem in the United
tates. In 2009 alone, suicide was responsible for more than 36,909
eaths, making it the 10th leading cause of death in the U.S. In the
ame year, 2.2 times more people died as a result of suicide than as

 result of assault. Suicide was also the only cause of death show-
ng a significant increase between 2008 and 2009 (Kochanek et al.,
011). What is more worrisome is that the declining trend of adult
aged 20+) suicide rates in the United States between 1986 and
000 has been reversed since 2001: while America’s adult suicide
ates declined by an average annual rate of 1.5% during 1986–2000,
t experienced an annual average of 1.4% growth between 2001 and
007 (Fig. 1).

Among the known risk factors of suicide are psychiatric disor-
ers, alcohol and drug abuse, incarceration, family suicide history,
istory of violence and physical or sexual abuse, family disruption
such as divorce or loss of loved ones), major injury or illness, abrupt
ocial or economic changes, excessive stress, and feelings of inse-

urity and hopelessness.1 Therefore, the recent hike in U.S. suicide
ates may  point to declining mental wellbeing of Americans.

∗ Correspondence address: American University, 440 Massachusets Avenue, NW,
ashington, DC, 20016, United States.

E-mail address: am8369a@american.edu
1 See Moscicki (2001).

053-5357/$ – see front matter ©  2013 Elsevier Inc. All rights reserved.
ttp://dx.doi.org/10.1016/j.socec.2013.05.003
© 2013 Elsevier Inc. All rights reserved.

Several risk factors of suicide, such as excessive stress, divorce,
and feelings of financial insecurity can be influenced by macroeco-
nomic conditions. As a result, over the past three decades, research
has attempted to examine the link between macroeconomic condi-
tions and suicide rates. The overall finding of this body of literature
shows that alongside other social and geographic factors, macro-
economic variables such as income levels and unemployment rates
could explain the patterns of suicide in a society.2 From amongst
these indicators, researchers have especially focused on the link
between unemployment and suicide as unemployment rates are
included in literally all macroeconomic analysis of suicides. While
there is unanimity among researchers in including unemployment
rates in empirical studies as an important explanatory variable of
suicide, there is hardly any agreement on the link between sui-
cide and unemployment rates. For example, in their time-series
analyses of aggregate suicide data for the U.S. between 1940 and
1984, Yang et al. (1992), Yang and Lester (1995), and Yang and Stack
(1992) show that increasing unemployment rates can raise suicide
rates. Also, in his 1972–1991 state-level panel study of the U.S.,
Ruhm (2000) also finds unemployment and suicide to be positively

correlated. However, more recent panel data analyses have cast
doubt on these earlier findings. In particular, in their panel analyses
of 50 U.S. states and the District of Columbia, Kunce and Anderson

2 See Brainerd (2001), Chung (2009), Hamermesh and Soss (1974), Koo and Cox
(2008), Minoiu and Andres (2008), Noh (2009), Andres (2005),  Yang (1992), and
Yang and Stack (1992).

dx.doi.org/10.1016/j.socec.2013.05.003
http://www.sciencedirect.com/science/journal/10535357
http://www.elsevier.com/locate/soceco
mailto:am8369a@american.edu
dx.doi.org/10.1016/j.socec.2013.05.003
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Fig. 2. U.S. suicide rates for adults 20 years old and above.

13.7

16.3

11

13

15

17

19

21

23

1
9
7
9

1
9
8
1

1
9
8
3

1
9
8
5

1
9
8
7

1
9
8
9

1
9
9
1

1
9
9
3

1
9
9
5

1
9
9
7

1
9
9
9

2
0
0
1

2
0
0
3

2
0
0
5

2
0
0
7S

u
ic

id
e 

R
a
te

s 
(P

er
 1

0
0
,0

0
0
 

R
es

id
en

ts
)

Age 20-34 Age 35 -64 Age 65+
Fig. 1. U.S. suicide rates for adults 20 years old and above (1979–2007).

2002) and Minoiu and Andres (2008) did not find any evidence of
 significant link between unemployment and suicide rates.3

This work sets out to reinvestigate the link between labor mar-
et conditions and suicide in the case of the United States, while
aking into account two main gaps in the literature. The first issue
ertains to the pooling of data across different gender and age
roups. As factors precipitating suicide may  vary across differ-
nt gender and age groups, conclusions derived from aggregated
ata may  mask dynamics specific to particular age and/or gen-
er subpopulation. Yang (1992) and Minoiu and Andres (2008)
re the main recent studies that have included suicide rates for
ifferent genders as their dependent variable.4 However, both stud-

es include overall unemployment rates as part of the matrix of
xplanatory variables. Also, both studies fail to distinguish between
ifferent age groups. While Minoiu and Andres (2008) are more
areful in their treatment of age factor, they aggregate together
opulation between 26 and 69 years of age. This does not allow
or possible differences between those who are at the beginning
f their careers (20–34 years old), those who are more established
n their careers (35–64 years old), and those who are eligible for
etirement benefits (65 years old and above).

The second weakness in the literature stems from the fact that
esides overall unemployment rates and female labor force par-
icipation rates, other relevant labor market conditions are not
ncluded as part of labor market explanatory variables of suicide.

hile the overall unemployment rate is an important indicator
n assessing the general conditions in the labor market, the inclu-
ion of other labor market indicators such as labor market volatility
ay  yield important information on the link between labor market

onditions and suicide.
This essay makes use of panel data on America’s 50 states and

he District of Columbia between 1979 and 2004 and analyses the
eterminants of suicide in the United States for six gender-by-age
emographic groups. The three age groups are: 20–34 years, 35–64
ears, and 65 years and above. Furthermore, in addition to the
nemployment rate, we also examine the relevance of other labor

arket indicators. These indicators are labor force participation

ates of each population subgroup, deviations of unemployment

3 The international evidence on the link between unemployment and suicide rates
s  also inconclusive. Yang and Lester’s (1995) study of 12 countries between 1950 and
985 finds no evidence of such a link. Brainerd (2001), Chuang and Huang (1997),
amermesh and Soss (1974), and Neumayer (2003) suggest that unemployment
nd  suicide rates are positively correlated. Finally and contrary to the intuition,
eumayer’s (2004) 1980–2000 analysis of German states discovers a statistically

ignificant and negative correlation between unemployment rate and suicide rate.
4 Yang (1992) also incorporated race (white and non-white) differences, thereby

nalyzing suicide rates across four gender-by-race population groups. Also,
amermesh and Soss (1974) is an older study which provides a detailed cross-
ountry as well as U.S. time-series analysis for rates of suicide at different age
roups.
Year

Fig. 3. U.S. suicide rates disaggregated by age (1979–2007).

rates of each population subgroup from their trends, and the volatil-
ity of state-level overall unemployment rates.5

In brief, the results suggest that deteriorations in labor market
conditions in the United States – higher unemployment rates, larger
deviations of unemployment rates from their trends, and greater
volatility in the overall state-level unemployment rates – are asso-
ciated with higher rates of suicide for only those men and women
between 35 and 64 years of age, that is, in the prime working-age
range.

The remainder of the paper is organized as follows: Section
2 discusses the merit of a disaggregated approach to the study
of suicide. Section 3 discusses the variables that are included in
our econometric specifications. Section 4 outlines the estimation
methodology. Section 5 presents and discusses the findings, while
Section 6 concludes the paper.

2. Disaggregation across gender and age

In order to establish the merits of a disaggregated analysis of
suicide in the U.S., Figs. 2–5 show patterns of suicide rates between
1979 and 2007 for different demographic groups in the U.S. Several
important observations can be made from these figures. First,
male suicide rates have been 3.1–4.6 times higher than female

suicide rates (Fig. 2).6 Second, as mentioned earlier, declining
trends in suicide rate from 1986 to 1999 for both men  and women
have been reversed since 2000 (Fig. 2). One explanation for this

5 In Minoiu and Andres (2008), the authors use share of migrant population as a
measure of uncertainty in economic conditions.

6 It must be noted that female suicide attempts are about three times higher than
male suicide attempts. However, since men  usually choose more violent methods
of  suicide, such as firearms and hanging as opposed to poisoning (the most common
method among women), male suicide attempts are about 12 times more success-
ful  than that of women, making male suicide rates about four time higher than
female suicide rates (see http://www.afsp.org/files/College Film//factsheets.pdf,
http://www.cdc.gov/violenceprevention/pdf/suicide-datasheet-a.PDF).

http://www.afsp.org/files/College_Film//factsheets.pdf
http://www.cdc.gov/violenceprevention/pdf/suicide-datasheet-a.PDF
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Fig. 4. U.S. male suicide rates disaggregated by age (1979–2007).

6.2

7.8

3

5

7

9

11

1
9
7
9

1
9
8
1

1
9
8
3

1
9
8
5

1
9
8
7

1
9
8
9

1
9
9
1

1
9
9
3

1
9
9
5

1
9
9
7

1
9
9
9

2
0
0
1

2
0
0
3

2
0
0
5

2
0
0
7

F
em

a
le

 S
u

ic
id

e 
R

a
te

s 
(P

er
 

1
0
0
,0

0
0
 R

es
id

en
ts

)

Female (20-34) Female (35 -64) Female (65+)

p
a
2
c
p
s
i
c
A
r
f

w
s
(
s
b
t
s
a
C
U
s
t
t
o
t
m
s

o
(
i

Similar to previous studies of suicide, we include alcohol
Year

Fig. 5. U.S. female suicide rates disaggregated by age (1979–2007).

henomenon could be an increased sense of economic, physical,
nd psychological insecurity from 2000 onwards, reflecting the
001 recession, 9/11 terrorist attacks, and the start of military
ampaigns in Afghanistan and then Iraq. Third, for the most
art, during 1979–2007, male and female suicide rates followed
imilar trends, with the correlation perhaps strengthening most
n the recent decade (Fig. 2). Conceivably, this may  be due to the
onverging social and economic roles of males and females in
merican society over the past three decades; for example, the
atio of male to female labor force participation rates has fallen
rom 1.5 in 1980 to 1.2 in 2007.7

Fourth, starting in the late-1990s, suicide rates for the prime
orking-age group (35–64 years old) has been increasing while

uicide rates for people at the beginning years of their careers
20–34 years old) or in the retirement age have more or less held
teady or continued to decline (Figs. 3–5). Conceivably, this may
e linked to changing patterns of job creation and job destruc-
ion that started in the mid-1990s and have gained momentum
ince 1999. For example, a 2006 report authored by Yoonsoo Lee
nd Brian Rudick, two  economists from Federal Reserve Bank of
leveland, shows that since the mid-1990s job creation rates in the
.S. have been declining while job destruction rates has been on

teady rise. Furthermore, the rise of information technology and
he “dot.com” industry in the second half of the 1990s contributed
o notable structural shifts in the labor market. One consequence
f such shifts has been declining employee tenure, which can be

ranslated into reduced stability of employment and increasing

ovements between jobs8 that could be sources of anxiety and
tress. The above observations may  point to the fact that suicide

7 See United States Bureau of Labor Statistics: Labor Force Statistics 2010.
8 Munnell and Sass (2008) report a considerable decline in job tenure among

lder workers (55–64 age range) between 1991 and 1996. Moreover, Neumark
2000) find that, during 1990s, higher tenure male workers had a lower probabil-
ty  of remaining in their jobs than previous decade. Finally, Bernhardt et al. (1999)
cio-Economics 45 (2013) 175– 186 177

rates for the prime working-age population are more sensitive to
the conditions in the labor market than suicide rates of other age
groups.

Lastly, the suicide rate among the population 65 years old and
above peaked in the mid-1980s and has been declining steadily
since then (Fig. 3). This pattern, which was mainly driven by the
suicide rates of the men  aged 65+ (Fig. 4), has played a central role
in the decline of the overall suicide rate between 1986 and 2000.
It also points to possible differences in the determinants of suicide
for the 65+ people in comparison to others.

As a result, our econometric specifications are estimated for
seven different population subgroups: adults aged 20 and over,
males aged 20–34, males aged 35–64, males aged 65 and above,
females aged 20–34, females aged 35–64, and females aged 65 and
above. The logic behind this specific age categorization stems from
the following facts. First, people aged 20–34 are either in school
or are at early stages of their work lives. Particularly before they
marry and/or have children they tend to be more geographically
mobile. William Frey, a senior fellow and demographer at Brook-
ings Institution, shows in a recent report that interstate migration
rates among U.S. young adults are more than twice larger than the
rest of the population as they are not bugged down by mortgages
and can easily move to different cities in search of better and higher
paying jobs.9 Furthermore, they have a higher capacity and moti-
vation to learn the changing skills that are demanded in today’s
more fluid labor markets. These factors would make them more
geographically and occupationally mobile and thus less vulnerable
to changing conditions of the local labor market. On the other hand,
people aged 35–64 are more likely to have children and/or elderly
dependents, be more settled in their career paths, and have lower
retraining capacity or motivation to learn new skills compared to
younger workers. As a result, they tend to be geographically and
occupationally less mobile and therefore more vulnerable to local
as well as national fluctuations in the labor market conditions.
These differences between younger and older workers have been
documented by several studies including Dixon (2003), Davis et al.
(2006, 14), Topel and Ward (1992).

Second, during the period 1979–2004 the Normal Retirement
Age (NRA), the age by which retirees were eligible to receive full
social security benefits, was 65 years old.10 It is therefore assumed
here that the macroeconomic determinants of suicide would be
different for those who are eligible for full retirement benefits in
comparison to those who  are not. This is because upon retirement
labor income plays a much less important role in the total income
of the retired population, and as a result, aggregate fluctuations in
the labor market are likely to play a smaller role in their wellbeing.
Finally, this study avoids analyzing teen suicide rates as they may  be
less dependent on state-wide socio-economic conditions, at least
in a direct manner, and may  be affected by other complicated and
more localized factors.

3. Variables

3.1. Variable included in previous studies
consumption per capita, divorce rates, fertility rates, share of
population above 65 years of age, unemployment rates, and

reports an increasing separation rate for younger workers between MID-1970s and
mid-1990s.

9 See Frey (2012).
10 More accurately, the NRA was increased by two  and four months

for  2003 and 2004, respectively. See Social Security Administration at
http://www.ssa.gov/OACT/ProgData/nra.html.

http://www.ssa.gov/OACT/ProgData/nra.html
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eographic factors in our matrix of explanatory variables. As found
y the World Health Organization (WHO), Centers for Disease Con-
rol (CDC), and the American Association of Suicidology (AAS),
lcohol abuse is an important correlate of suicide risk.11 Alco-
ol dependence is thought to increase the probability of suicide
ecause of its negative effects on family and social ties, self-esteem,
epression, and self-restraint against harmful behavior (Kendall,
983). Quantitative research also confirms that, even after control-

ing for other factors associated with suicide risk, higher alcohol
onsumption remains significantly associated with higher suicide
ates.12

Studies of suicide often control for the divorce rate, as it
s thought to reduce social integration and family ties, while
ncreasing the probability of depression and economic, sexual,
nd emotional hardships.13 In regards to fertility rates, Durkheim
1988) hypothesized that increased fertility, due to its positive
nfluence on “family feeling”, could reduce suicide rates. Empiri-
ally, with results depending on the region and population under
nalysis, there is mixed evidence for and against this hypothesis.
hile Chuang and Huang (1997) do not find a statistically signifi-

ant relationship between fertility and suicide rates, other studies
uch as Koo and Cox (2008), Neumayer (2003), Noh (2009), and
ndres (2005) support Durkheim’s hypothesis.

Some studies have included share of elderly population in their
mpirical analysis. The pioneers of this approach were Hamermesh
nd Soss (1974) who suggested that the elderly may  be more prone
o suicide as they may  find the costs of maintaining life to exceed
he benefits they receive from it. Their analysis of 1965–1967 sui-
ide rates of 21 developed countries indicated that countries with

 higher percentage of elderly population (age 65 and above) have
tatistically significant higher overall suicide rates. Hamermesh and
oss’s (1974) conclusion is supported by Noh’s (2009) analysis of
uicide rates of OECD countries.

In regard to labor force participation rates, previous work has
nly analyzed the link between female labor force participation
ates (FLFPR) and suicide and has had mixed results. For Example
avis (1981) supports Gibbs and Martin’s (1964) “status integration
ypothesis” by findings that FLFPR is positively correlated with only

emale suicide rates. But Cumming et al. (1975) provide an opposite
ypothesis known as “role accumulation or role expansion the-
ry”. Marks (1977) and Sieber (1974) provide some support for this
ypothesis as they find that FLFPR is negatively correlated to sui-
ide rates of working mothers in British Columbia around 1961 and
971.14 At the same time, some studies do not find any statistically
ignificant relationship between FLFPR and suicide rates.15

The literature on quality of life and happiness considers unem-
loyment rates as the most important macroeconomic factors that

ould influence overall wellbeing and mental health. Di Tella et al.’s
2003) cross-country panel analysis finds that self-reported happi-
ess is strongly related to macroeconomic conditions.16 Therefore,

11 See http://www.who.int/topics/suicide/en/, http://www.cdc.gov/
iolencePrevention/suicide/index.html, and http://www.suicidology.org/c/
ocument library/get file?folderId=232&name=DLFE-186.doc.
12 See Brainerd (2001), Koo and Cox (2008), Lester (1995), Markowitz et al. (2003),
nd Andres (2005).
13 See Stack (1987) and Stack (1989) for a detailed review of literature on the direct
nd  indirect links between divorce and suicide. Also see Minoiu and Andres (2008),
eumayer (2003), and Stack (1989). However, Chuang and Huang’s (1997) panel
nalysis of 23 Taiwanese cities and counties during the period 1983–1993 does not
nd any statistically significant evidence for the link between suicide and divorce.
14 Also see Bentzen and Smith (2002), Stevenson and Wolfers (2006), Newman
t  al. (1973), Fernquist (2009) and Stack (1987). The latter study provides a detailed
eview of the sociological literature on the links between FLFPR and suicide.
15 See Chuang and Huang (1997) and Neumayer (2003).
16 Also see Wisman (2008) for a detailed review of the literature on the link
etween unemployment and quality of life.
cio-Economics 45 (2013) 175– 186

not surprisingly, it is standard in quantitative studies of suicide
to control for unemployment rates.17 However, as we saw earlier
there is little agreement on the size and direction of its effects on
the suicide rates. Aiming to revisit these mixed findings, Noh (2009)
analyses the link between unemployment rates and suicide across
countries at different income levels. Hypothesizing that the effects
of changes in unemployment may  depend on income level, he
includes an interaction term between unemployment rates and real
per capita gross domestic product. He finds that “the unemploy-
ment rate does significantly affect suicide rates, but in a way that
varies with income: in a positive manner for high-income countries,
but in a negative manner for low-income countries” (Noh, 2009,
582).

Finally, climate conditions are known to be correlated with sui-
cide rates because of its potential effects on the incidence and the
severity of depression (Robbins et al., 1972; Thorson and Kasworm,
1984). In particular, suicide rates are relatively high in Nordic
countries in comparison to all other regions in the world. An impor-
tant factor that may  explain this is the relatively short hours of
daylight during winters in Northern regions of the globe exacerbat-
ing feelings of sadness and depression.18 However, several studies
have found some nuances in this regard.19 In particular, some anal-
yses of seasonal patterns of suicides find that suicide rates peak
during summer, when hours of daylight are relatively long.20 While
the causal explanations for these findings remain under investiga-
tion, the correlation between geographical factors and suicide rates
is supported by many studies. In the United States, for example,
Minoiu and Andres (2008) find that across many regression spec-
ifications, states located in the mountain region have significantly
higher suicide rates than other states.21 Some studies have also
pointed to the indirect effect of harsh climate (too cold or too hot)
on suicide through its effects on population density. These studies
argue that lower population density (as a result of harsh climate or
other factors) may  reduce social integration, therefore increasing
feelings of loneliness and depression and thus risk of suicide.22

3.2. Three novel variables

While overall unemployment rate is certainly an important
variable in assessing the general conditions in the labor market,
unlike previous studies, we  include unemployment rates for each
population subgroup when we are attempting to analyze the deter-
minants of each group’s suicide rates. Furthermore, the inclusion
of additional labor market indicator could prove useful in our
understanding of the link between labor market conditions and
suicide in the U.S. Therefore we introduce three novel variables
in our analysis: labor force participation rate for each population
subgroup, deviations of unemployment rates for each population
subgroup from their underlying trends, and variability in the state-
level unemployment rates. We  expect for the latter two variables

to play a role in explaining variations of suicide rates across years
and states for the following reasons. First, in an analysis of the
1991 wave of the British Household Panel Study, Clark and Oswald

17 See Chuang and Huang (1997), Hamermesh and Soss (1974),  Jungeilges and
Kirchgassner (2002), Kunce and Anderson (2002), Minoiu and Andres (2008), Noh
(2009), Andres (2005), Ruhm (2000), Yang (1992), and Yang and Stack (1992).

18 See Goodwin and Jamison (1990), Meares et al. (1981), Lambert et al. (2003),
Lester and Frank (1988), and Parker and Walter (1982).

19 See Goodwin and Jamison (1990), Meares et al. (1981), Lambert et al. (2003),
Lester and Frank (1988), and Parker and Walter (1982).

20 Both of these phenomena, namely the higher suicide rates in Nordic countries
and  the summer peak of suicide, were reported in Durkheim’s 1897 Suicide.

21 Appendix Tables A.1 and A.2 also support the findings of Minoiu and Andres
(2008) regarding higher suicide rates in the states of the U.S. located in the mountain
region.

22 See Fernquist and Cutright (1998) and Seeman (1996).

http://www.who.int/topics/suicide/en/
http://www.cdc.gov/ViolencePrevention/suicide/index.html
http://www.cdc.gov/ViolencePrevention/suicide/index.html
http://www.suicidology.org/c/document_library/get_file?folderId=232&amp;name=DLFE-186.doc
http://www.suicidology.org/c/document_library/get_file?folderId=232&amp;name=DLFE-186.doc
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5. Results and discussion
A. Mohseni-Cheraghlou / The Journa

1994, 658) show that although unemployed people are in general
ess happy than employed ones, “high[er] unemployment levels
cross regions and age-groups are correlated with relatively low
isutility from joblessness”. Specifically, distress from unemploy-
ent appears to be lower in some groups than in others. The

uthors find that the psychological effects of unemployment are
otably lower in the younger population and among workers in
igh-unemployment regions. The study also finds that “people who
ave been unemployed for a long time show less distress than those
ho have recently lost their jobs” (Clark and Oswald, 1994, 658).

his suggests that it is not much the level of unemployment that
atters as much as it is the difference between the current rate and

he rate that people are used to.
Second, volatility and uncertainty in the labor market can

e a significant source of anxiety and stress, especially among
he working-age population. As illustrated by the “vulnerability
pproach” in Calvo (2008) and Calvo and Dercon (2005), psycho-
ogical and physical wellbeing are adversely affected by not only
he level of deprivation, but also by the fear of facing hardships in
he future.23 Graham (2010, 1) provides evidence that “while peo-
le can adapt to be happy at low levels of income, they are far less
appy when there is uncertainty over their future wealth”.

. Econometric specifications and data

In order to characterize the effects of macroeconomic condi-
ions on the suicide rate, we estimate a fixed-effect econometric
pecification of the following form:

i,j,t = Xi,t  ̌ + Yi,j,t� + Dt� + �i + εi,j,t (1)

here Si,j,t is the suicide rate of population subgroup j in state i at
ear t. Suicide rates are measured as the number of suicides for each
opulation group per 100,000 residents in that particular group.24

Xi,t is a matrix of aggregate state-level explanatory variables
or state i at year t. In its most parsimonious format, Xi,t include

 dummy  for states in the mountain region, alcohol consumption,
ertility rate, divorce rate, share of the population over 65 years
f age, and variability of overall unemployment rate of each state
easured as the annual variance of the month-to-month seasonally

djusted overall state-level unemployment rates.
Yi,j,t is a matrix of disaggregated explanatory variables for pop-

lation subgroup j in state i at year t. It includes labor force
articipation rate for each population subgroup. This matrix also

ncludes either group specific unemployment rates (referred to as
ODEL 1 in the presentation of results) or deviations of group spe-

ific unemployment rates from their underlying trends (referred
o as MODEL 2 in the presentation of results). Detailed defini-
ions of the variables and the data sources are given in Table 1,
hile basic descriptive statistics can be found in Table 2. The most

mportant piece of information conveyed in Table 2 is that different
emographic groups face different labor market conditions, which
urthermore supports the disaggregation strategy employed in the
tudy. Finally, �i reflects time-invariant heterogeneity across states
n their suicide rates, Dt is a vector of year dummies capturing shifts
ommon to all states in year t, and εi,j,t reflects random variation.

Tables A.1–A.3 in the Appendix provide some relevant statis-

ics. Table A.1 depicts the average suicide rates for the 50 states
nd the District of Columbia between 1979 and 2004 for different
ender and age groups.25 As seen from this table and Table A.2,

23 Also see Basu and Nolen (2004).
24 Centers for disease control’s causes-of-death database contains suicide rates
roken down by state, gender, age, and race.
25 The annual suicide count for each state, gender and age group is extracted
rom the Multiple Cause of Death Data Database which is available through Centers
cio-Economics 45 (2013) 175– 186 179

on average, Alaska and the states located in the mountain region
of the United States have higher suicide rates in comparison to
other states, which is consistent with the theories and empirical
evidence presented earlier. Finally, Table A.3 shows a table of cor-
relation coefficients between the suicide rates of each different
demographic group and other variables in the regressions.

In estimating (1) we  may  encounter several econometric prob-
lems. OLS estimates of (1) will be biased as OLS fails to address
the unobserved heterogeneities that are characteristic of panel
data. Given the presence of autocorrelation in any given panel unit,
potential issues regarding groupwise heteroskedasticity, and con-
cerns about contemporaneous correlation of errors terms across
cross-sectional units, we report panel corrected standard errors
(PCSE) for our fixed-effects estimator as suggested by Beck and Katz
(1995). In doing so, we  account for first order panel specific autocor-
relation. We  also assume that variance–covariance matrices vary
across panels.

Considering the existence of some evidence on the persistent or
contagious nature of suicide,26 we  also estimate a dynamic panel
model of the following form:

Si,j,t = Si,j,t−1  ̨ + Xi,t  ̌ + Yi,j,t� + Dt� + �i + εi,j,t (2)

where Si,j,t−1 is lagged suicide rates for population subgroup j in
state i. Besides the introduction of the lagged dependent variable
in the right hand side (RHS), (2) is similar to (1) otherwise.

In estimating (2) we  may  encounter several econometric prob-
lems. First, OLS estimates of (2) will be biased as OLS fails to address
the unobserved heterogeneities that are characteristic of panel
data. The presence of lagged dependent variable (i.e. suicide rates)
as an independent variable on the right hand side (RHS) is also a
source of bias in our model. This is because Si,j,t−1 is affected by
εi,t−1, making E(εi,t−1, εi,t) /= 0. To overcome this, we can use the
generalized methods of moments (GMM)  techniques developed by
Arellano and Bond (1991), Arellano and Bover (1995), and Blundell
and Bond (1998). However, the properties of these GMM  estimators
usually hold for large number of cross-sectional units (i.e. N ≥ 500).
In our case we have 51 cross-sectional units. While these num-
bers of units are not small in comparison to majority of macro
studies, it is certainly not large enough for GMM  estimators. As a
result, we  suspect that our GMM  estimates may  suffer from biases.
In this case, we  can employ an alternative method proposed by
Bun and Kiviet (2003) for balanced panels and Bruno (2005a), an
extension of the former to unbalanced panels. This method which
is known as fixed-effect bias-corrected least-squares dummy  vari-
able (LSDVC), outperform GMM  estimators in correcting biases for
dynamic panel data with small number of cross-sectional units.
Performing Monte Carlo simulation using 2500 replications and dif-
ferent numbers of cross-sectional units (N) and auto-correlation
coefficients (˛), Buddelmeyer et al. (2008) show that when the

 ̨ is small (  ̨ < 0.4) and N is small (N < 500) the LSDVC estimator
outperforms that of GMM  in correcting for the biases caused by
introducing lagged-dependent variable on the RHS. Bruno (2005b)
also provides evidence to this end.
Tables 3–9 present the results for different gender-by-age pop-
ulation subgroups examined in this study. Each table depicts the

for Disease Control and Prevention’s Wide-ranging Online Data for Epidemiologic
Research (CDC WONDER). Thereafter, using respective subpopulations, the annual
suicide rates (i.e. number of committed suicides per 100,000 residents) are con-
structed for each gender, age, and gender-by-age groups for a given year and state.

26 For example see Gould et al. (1990), Hedström et al. (2008), and Phillips and
Carstensen (1988).
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Table 1
Source and description of explanatory variables.

Indicator Description Source

Mountain dummy Dummy  variable equal to one for states in the U.S.
Census Bureau’s “Mountain” region (Nevada,
Wyoming, New Mexico, Montana, Arizona, Colorado,
Idaho, and Utah) plus Alaska

U.S. Census Bureau

Alcohol consumption Annual average per capita alcohol consumption
(Gallons)

Alcohol Epidemiologic Data System. National
Institute on Alcohol Abuse and Alcoholism,
Division of Epidemiology and Prevention
Research

Fertility  rate Annual birth rate (per 1000 residents) Center for Disease Control, National Center for
Health Statistics (CDC NCHS)

Divorce rate Annual divorce rate (per 1000 residents) Center for Disease Control, National Vital
Statistics Report (CDC NVSR)

Percentage of elderly population Percent of residents 65 and above in total state
population

United States Bureau of Labor Statistics (BLS)
(calculation by author)

Variability in overall unemployment rates Annual variance of month-to-month seasonally
adjusted unemployment rates

BLS (calculation by author)

Labor force participation ratea Percentage of population in labor force (%) BLS (calculation by author)
Unemployment ratea Annual Average unemployment rate (%) United States Bureau of Labor Statistics (BLS)
Deviation of unemployment rate from its trenda Deviation of annual unemployment rate from its

ge
BLS (calculation by author)

es are

fi
i
M
t

5

e

T
D

three-year moving avera

a Available for each of all population subgroups analyzed in the study. All variabl

ndings for two  variants of the model explained above: MODEL 1
ncludes unemployment rates for each population subgroup while

ODEL 2 includes the deviation of unemployment rates from their
rends for each population subgroup.
.1. Labor markets and suicide

The results depicted in Tables 3–9 suggest that across different
stimation methods, deteriorations in labor market conditions of

able 2
escriptive statistics.

Variable N 

Overall state-level
Alcohol consumption (gallons per capita) 1326 

Fertility rate (births per 1000 residents) 1326 

Divorce rate (per 1000 residents) 1326 

Percentage of elderly population (percentage of total population) 1326 

Variability in overall unemployment rate (annual variance of
month-to-month seasonally adjusted unemployment rate)

1326 

All  (20+)
Labor force participation rate 1326 

Unemployment rate 1326 

Deviation of unemployment rate from its trend 1173 

Male  (20–34)
Labor force participation rate 1326 

Unemployment rate 1326 

Deviation of unemployment rate from its trend 1173 

Male  (35–64)
Labor force participation rate 1326 

Unemployment rate 1326 

Deviation of unemployment rate from its trend 1173 

Male  (65+)
Labor force participation rate 1326 

Unemployment rate 1326 

Deviation of unemployment rate from its trend 1173 

Female (20–34)
Labor force participation rate 1326 

Unemployment rate 1326 

Deviation of unemployment rate from its trend 1173 

Female (35–64)
Labor force participation rate 1326 

Unemployment rate 1326 

Deviation of Unemployment rate from its trend 1173 

Female (65+)
Labor force participation rate 1326 

Unemployment rate 1326 

Deviation of unemployment rate from its trend 1173 
 available at the state level.

the United States – higher unemployment rates, larger deviations
of unemployment rates from their long-term trends, and greater
volatility in the overall state-level unemployment rates – are asso-
ciated with higher rates of suicide only for men  and women in
the 35–64 age range, that is, in the prime working-age. This sup-

ports the hypothesis of this study that, in comparison to other age
groups, the mental wellbeing of workers in prime-working age is
more dependent on labor market conditions. This, as hypothesized
earlier, could be traced back to lower levels of occupational and

Mean Standard deviation Minimum Maximum

2.48 0.67 1.20 6.44
15.21 2.75 10.4 37.3

4.84 1.64 0.26 17.60
11.45 1.98 2.63 16.81

0.13 0.29 0.56 5.13

67.72 3.92 52.15 77.20
5.22 1.93 1.49 16.53

−0.09 1.33 −3.69 6.72

90.76 2.61 78.44 97.06
7.09 2.86 1.64 26.44

−0.08 2.15 −6.51 10.73

86.27 3.45 71.31 94.37
4.05 1.71 0.00 14.60
0.03 1.41 −4.78 7.85

17.84 3.93 6.19 33.33
2.31 2.76 0.00 25.00
0.07 2.82 −11.86 24.97

73.46 5.46 50.64 88.06
7.08 2.52 2.25 17.59

−0.17 1.60 −5.14 6.29

67.28 7.50 41.20 85.11
3.91 1.44 0.00 10.47

−0.05 1.13 −4.20 4.92

9.10 2.31 3.14 20.00
2.18 2.86 0.00 16.67
0.01 2.78 −11.10 16.65
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Table  3
Adults aged 20 years old and over.

MODEL 1 MODEL 2

Mountain dummy  9.414** (9.57) 5.364** (8.04)
Alcohol consumption 2.212** (5.72) 2.157** (4.46)
Fertility rates −0.0476 (−1.29) −0.0267 (−0.60)
Divorce rates −0.0366 (−0.44) −0.0070 (−0.07)
%  of 65+ population 0.161+ (1.82) 0.147 (1.54)
Variance of overall state

unemployment rate
−0.110 (−0.70) −0.0370 (−0.21)

Labor force participation rate
(adults 20+)

0.128* (2.45) 0.0965 (1.60)

Unemployment rate (adults
20+)

0.119* (2.07)

Deviation of unemployment
rate from trend (adults 20+)

0.129+ (1.93)

N  1326 1173
R-sq 0.952 0.956

Robust t-statistics in parentheses.
+ p < 0.10.
* p < 0.05.

** p < 0.01.

Table 4
Males 20–34 years old.

MODEL 1 MODEL 2

Mountain dummy  5.159 (1.51) 13.57** (6.09)
Alcohol consumption 5.700** (4.66) 5.593** (3.57)
Fertility rates −0.106 (−0.84) −0.0078 (−0.06)
Divorce rates 0.257 (0.99) 0.221 (0.72)
%  of 65+ population 0.671** (3.39) 0.667** (3.09)
Variance of overall state

unemployment rate
−0.761 (−1.27) −0.695 (−1.03)

Labor force participation rate
(male 20–34)

−0.113 (−0.92) −0.101 (−0.76)

Unemployment rate (male
20–34)

0.112 (1.02)

Deviation of unemployment
rate from trend (male 20–34)

0.136 (1.14)

N  1326 1173
R-sq 0.811 0.829

Robust t-statistics in parentheses.
** p < 0.01.

Table 5
Males 35–64 years old.

MODEL 1 MODEL 2

Mountain dummy  16.48** (7.69) 10.47** (7.66)
Alcohol consumption 2.492** (3.33) 3.499** (3.90)
Fertility rates 0.0585 (0.89) 0.00512 (0.06)
Divorce rates −0.0839 (−0.47) 0.0744 (0.35)
%  of 65+ population 0.283+ (1.93) 0.337* (2.20)
Variance of overall state

unemployment rate
0.529 (1.57) 0.642+ (1.70)

Labor force participation rate
(male 35–64)

0.0637 (0.79) 0.0285 (0.32)

Unemployment rate (male
35–64)

0.270* (2.44)

Deviation of unemployment
rate from trend (male 35–64)

0.366** (3.10)

N  1326 1173
R-sq 0.885 0.884

Robust t-statistics in parentheses.
+ p < 0.10.
* p < 0.05.

** p < 0.01.

Table 6
Males 65 years old and over.

MODEL 1 MODEL 2

Mountain dummy  9.704** (−3.55) 9.405** (−3.31)
Alcohol consumption −0.636 (−0.34) −1.287 (−0.61)
Fertility rates −0.189 (−1.03) −0.223 (−1.04)
Divorce rates −0.242 (−0.51) 0.677 (1.42)
%  of 65+ population −2.028** (−6.59) −2.075** (−6.47)
Variance of overall state

unemployment rate
−1.127 (−1.29) −1.422 (−1.44)

Labor force participation rate
(male 65+)

−0.00527 (−0.05) −0.0337 (−0.30)

Unemployment rate (male 65+) −0.0892 (−0.92)
Deviation of unemployment

rate from trend (male 65+)
−0.148 (−1.63)

N 1326 1173
R-sq 0.830 0.853

Robust t-statistics in parentheses.
** p < 0.01.

Table 7
Females 20–34 years old.

MODEL 1 MODEL 2

Mountain dummy  2.868* (2.03) 3.301** (2.95)
Alcohol consumption 1.402** (3.39) 1.097* (2.53)
Fertility rates −0.149** (−3.24) −0.0938* (−2.07)
Divorce rates 0.144 (1.20) −0.0292 (−0.28)
%  of 65+ population 0.130* (1.99) 0.189** (2.78)
Variance of overall state

unemployment rate
0.105 (0.58) 0.100 (0.54)

Labor force participation rate
(female 20–34)

0.0599* (2.35) 0.0601* (2.31)

Unemployment rate (female
20–34)

0.0683+ (1.76)

Deviation of unemployment
rate from trend (female
20–34)

0.0320 (0.76)

N  1326 1173
R-sq 0.623 0.621

Robust t-statistics in parentheses.
+ p < 0.10.
* p < 0.05.

** p < 0.01.

Table 8
Females 35–64 years old.

MODEL 1 MODEL 2

Mountain dummy  4.475** (4.11) 4.515** (7.06)
Alcohol consumption 1.677** (5.01) 1.208** (2.96)
Fertility rates −0.0707** (−2.79) −0.0810** (−2.74)
Divorce rates −0.0376 (−0.41) −0.0502 (−0.47)
%  of 65+ population 0.160* (2.47) 0.175* (2.47)
Variance of overall state

unemployment rate
0.396* (2.04) 0.545** (2.58)

Labor force participation rate
(female 35–64)

0.0282 (1.15) 0.0227 (0.84)

Unemployment rate (female
35–64)

0.173** (3.07)

Deviation of unemployment
rate from trend (female
35–64)

0.0810 (1.52)

N  1326 1173
R-sq 0.789 0.770

Robust t-statistics in parentheses.
* p < 0.05.

** p < 0.01.
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Table 9
Females 65 years old and over.

MODEL 1 MODEL 2

Mountain dummy 1.186 (0.61) −1.178 (−1.08)
Alcohol consumption 1.448* (2.49) 1.471* (2.13)
Fertility rates −0.0848+ (−1.74) −0.0672 (−1.18)
Divorce rates −0.000249 (−0.00) −0.0638 (−0.41)
%  of 65+ population −0.396** (−3.81) −0.561** (−4.95)
Variance of overall state

unemployment rate
−0.417 (−0.76) −0.607 (−0.64)

Labor force participation rate
(female 65+)

0.0738 (1.35) 0.0443 (0.81)

Unemployment rate (female
65+)

0.000532 (0.02)

Deviation of unemployment
rate from trend (female 65+)

−0.0193 (−0.96)

N  1326 1173
R-sq 0.576 0.633

Robust t-statistics in parentheses.
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Table 10
Suicide persistence (coefficient of lagged suicide rates).

MODEL 1 MODEL 2

Adults 20+ 0.3151** (0.0306) 0.3035** (0.0338)
Male 20–34 0.2247** (0.0316) 0.1925** (0.0325)
Male 35–64 0.2612** (0.0299) 0.2655** (0.0317)
Male 65+ 0.04739 (0.02918) 0.01328 (0.0341)
Female 20–34 0.14047** (0.0291) 0.1236** (0.0332)
Female 35–64 0.06015* (0.0293) 0.05475+ (0.0311)
Female 65+ 0.0734 (0.0283) 0.0478 (0.0261)

Robust standard errors in parentheses.
+ p < 0.10.
* p < 0.05.

Higher percentage of the 65+ population, this study suggests, is
positively correlated with suicide rates of non-65+ men and women
+ p < 0.10.
* p < 0.05.

** p < 0.01.

eographic mobility of this demographic group. However, there
eems to be some differences between men  and women. While
he suicide rate of men  aged 35–64 seems to be more responsive
o unemployment rate and its deviation from its long-run trend,
he suicide rate of women in the same age group seems to respond

ore to changes in the volatility of the unemployment rate. In other
ords, growing uncertainties in the labor market seems have more

f a negative effect on the mental wellbeing of prime-age working
omen than men. This result is in line with Mohseni-Cheraghlou

2012), where on average the growth trajectory of women suicide
ates showed signs of increase more than that of men during 102
nancial crises27 from around the globe between 1981 and 2008.

t is also important to notice that the suicide rate of prime-age
orking men  is more sensitive to deviations from long-run unem-
loyment trends than it is to unemployment rates (Table 5). This

s consistent with the idea that in addition to the absolute level of
nemployment rate itself, the psychological wellbeing of an indi-
idual is also significantly influenced by the size of a change in the
ates of unemployment (Clark and Oswald, 1994). For example, an
ncrease in the unemployment rates from 5 to 10% will have graver
onsequence on the mental wellbeing (and therefore suicide rates)
f the prime working-age men  than an increase from 8 to 10%.

In regards to labor force participation rates (LFPR), the statisti-
ally significant and positive correlation between LFPR and suicide
ates among women 20–34 could be explained by Gibbs and Martin
1964) “status integration” theory which is also supported by the
mpirical works of Davis (1981) and Fernquist (2009). This theory
rgues that higher female LFPR leads to higher levels of stress and
herefore conflict between married couples, which may  eventu-
lly be manifested in forms decaying mental wellbeing and higher
uicide rates, especially among younger females, who are at the
eginning of their adults lives and therefore less experienced in
aneuvering through the challenges associated with these some-

imes seemingly conflicting roles.

.2. Other factors and suicide
.2.1. Mountain states and suicide
Tables 3–9 suggest that, ceteris paribus, residing in Alaska and

ther states located in the mountain region of the United States

27 In Mohseni-Cheraghlou (2012) similar to Reinhart and Rogoff (2008), financial
rises are defined as periods of significant distress in currency markets, the banking
ector, domestic debt, external debt, and/or inflation. For more on this, please see
einhart and Rogoff (2008).
** p < 0.01.

can increase the probability of suicide among all population groups,
except for the case of the women aged 65 and above. This link seems
to be much stronger among men  in comparison to women and more
so among prime working-age men  (35–64) in comparison to other
men.

5.2.2. Alcohol consumption and suicide
Higher alcohol consumption in a given year and state is asso-

ciated with higher suicide rates among all groups except the men
aged 65+. However, this link seems to be strongest and more robust
to different econometric specifications for younger men. This is not
surprising, as alcohol abuse (which is a major suicide risk factor) is
known to be more prevalent among this group. For example during
2004 and 2005, 22% of men  aged 18 to 25 were considered alcohol
abusers while 12.4 and 5% of men  aged 26 to 49 and 50+ were
respectively so.28

It is also important to note that there is some evidence sug-
gesting that elderly women  are among the growing consumers of
alcoholic beverages. “As a whole, more older men have substance
abuse problems than do older women, but women are more likely
than men  to start drinking heavily later in life. . .[and] because of
their physical make-up, older women are more vulnerable to the
negative effects of alcohol [such as suicide]” (Hazelden, 2010).29

5.2.3. Fertility rate and suicide
The results suggest that fertility rates are negatively correlated

to suicide rates of women  aged 20–34 and 35–64 and to some extent
for women  65+. Considering that spatial and temporal variations in
total fertility rate is mainly driven by the fertility rates of women
aged 20–34,30 one could argue that most women with children
below the age of 20 must be less than 54 years old themselves. As a
result, the higher the fertility rates the higher the number of non-
elderly women with children below 20. The findings here support
Durkheim’s (1988) “family feelings” hypothesis where he argues
women with children in need of caring are less likely to commit
suicide because of the strong emotional bond between them and
their children.

5.2.4. Percentage of 65+ population and suicide
and negatively correlated with suicide rates of men and women

28 Source: SAMHSA, 2004 and 2005 NSDUHs.
29 See Markowitz et al. (2003).
30 American women aged 20–34 have much higher fertility rates in comparison

to  women in other age categories. In 2009 females aged 20–34 had a fertility rate
of  102 births per 1000 women, while this rate stood at 20 and 18 births per 1000
women for females aged 10–19 and 35–54 respectively. See Hamilton et al. (2010)
for more on this.
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Table  A.1
Mean of suicide rates for 50 U.S. states and the District of Columbia (1979–2004).

State Rank Overall Female Male Age: 20–34 Age: 35–64 Age: 65+

Nevadaa 1 30.9 13 48.9 27.9 31.7 41.2
Wyominga 2 25.5 8.6 42.7 25.9 22.6 36.3
New  Mexicoa 3 25.3 9.7 42.1 28.3 23.1 26.4
Montanaa 4 24.5 8.3 41.4 23.5 23.2 31.1
Alaskaa 5 23.8 9 38.8 29.5 18.6 19.2
Arizonaa 6 23.4 9.3 38.5 22.8 22.5 29.1
Coloradoa 7 22.3 9.2 36 20.6 22.7 27.6
Idahoa 8 21.5 7.3 36.1 19.9 20.3 29.7
Utaha 9 20.6 7.6 34.1 19.6 21.5 21.3
Oregon 10 20.2 8.2 32.6 17.9 19.3 30.1
Florida 11 19.6 8.6 31.9 17 20.1 25.1
Oklahoma 12 18.8 7.4 31.4 20.2 17.8 20.4
Vermont 13 18.6 6.5 31.6 18.2 17.9 23.4
Washington 14 18.2 7.5 29.5 17.5 17.3 24.7
South Dakota 15 18.1 5.3 31.7 19.7 16 18.5
Kentucky 16 17.3 6.1 29.8 16.6 17.2 22.1
Maine 17 17.2 6.5 28.7 18.5 15.8 20.1
West  Virginia 18 17.2 5.6 30.2 16.5 17.5 19.9
Arkansas 19 17.1 6 29.4 17.1 16.6 20.2
Missouri 20 17.1 6.4 28.9 16 16.9 20.6
Tennessee 21 17 6.6 28.7 16.3 17.2 20.9
Louisiana 22 16.7 6.7 28 17.5 15.8 19.7
Virginia 23 16.7 6.7 27.8 16 16.4 21.5
Georgia 24 16.4 6.2 27.9 15.5 16.5 20.6
North  Carolina 25 16.4 6.6 27.2 15.3 16.7 19.8
Texas 26 16.4 6.7 26.7 15.6 16.1 21
Kansas 27 16.3 6 27.4 16.7 15.7 17.9
California 28 16.2 7.5 25.5 14.2 16.3 24.5
Wisconsin 29 15.9 6.2 26.1 16 15 18.7
New  Hampshire 30 15.8 6.2 26 15.9 15.7 17.1
Alabama 31 15.7 5.7 27 14.5 15.8 21.1
Indiana 32 15.7 5.6 26.9 15.9 15.3 18.6
North Dakota 33 15.6 4.8 26.9 16.7 14.6 15.2
Delaware 34 15.5 6.4 25.6 15.3 15.5 18.4
South Carolina 35 15.5 5.9 26.4 15.5 15.9 17.3
Mississippi 36 15.2 5.8 26 14.9 14.9 18.5
Iowa  37 14.9 5.1 25.4 14 14.4 18.3
Michigan 38 14.9 5.8 24.6 14.7 14.6 17.6
Nebraska 39 14.8 5.1 25.5 14.3 14.4 17.3
Pennsylvania 40 14.8 5.5 25.3 15.6 14.6 15.5
Hawaii 41 14.5 6.2 23.8 16.8 12.8 16
Minnesota 42 14.3 5.5 23.4 14.1 13.9 15.4
Ohio  43 14.3 5.7 23.7 13.8 14 18.1
Maryland 44 13.2 5 22.3 13.9 12.3 16.3
Illinois 45 12.5 5 20.7 12.2 12.1 15.8
Rhode Island 46 12.3 5.1 20.5 14.3 12.2 10.3
Connecticut 47 11.4 4.5 19.1 12.1 11.1 12.4
Massachusetts 48 10.5 4.5 17.1 11.1 10.8 9.7
New  York 49 9.8 4 16.4 10 9.5 11.5
District of Columbia 50 9.3 3.5 16.3 10.3 8.8 9.4
New  Jersey 51 9.3 3.7 15.6 9.2 9.1 11.5

a Mountain states and Alaska.
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tence among men. The findings here are consistent with (Hedström
et al., 2008) 1991–1999 study of suicides in Stockholm, where
the authors point that men  are more likely to “imitate” a suicide
ged 65+. This finding may  point to a dynamic that has been left
ndetected in aggregate studies of suicide. Specifically, previous
ork suggests that higher percentage of the elderly people in soci-

ty leads to a higher aggregate suicide rates because older people
re more likely to commit suicide than their younger counterparts
Hamermesh and Soss, 1974). The findings here however suggest
hat, although the elderly men  have historically had higher sui-
ide rates, higher concentration of elderly people in a locality may
oint to the favorable conditions toward elderly in that location and
igher level of social support available for the elderly which may

ead to improved mental and emotional wellbeing and reduced sui-

ide rates among the elderly. On the other hand, higher percentage
f elderly in a state increases the level of dependency ratio (the ratio
f dependents to working-age population), increasing the level of
tress and economic struggle among the working men  and women
aged 20–64 which may  increase the risk of suicide among this group
of people in regions with higher share of elderly population.31

5.2.5. Is suicide persistent or contagious?
Table 10 captures the coefficients of the lagged suicide rates (˛)

in the dynamic panel model (2). This table presents some evidence
that suicide rates may  be persistent or contagious among adult men
and women between 20 and 65, with relatively stronger persis-
31 Noh (2009) finds that dependency ratio is positively correlated with suicide
rates on aggregate levels.
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Table A.2
Mean of suicide rates in mountain states and non-mountain states (1979–2004): suicides per 100,000 residents.

Mean Standard error 99.99% confidence interval N

Overall
Mountain states and Alaska 24.5 0.27 (23.5, 25.6) 208
Non-mountain states 15.9 0.10 (15.5,16.3) 1118

Male
Mountain states and Alaska 40.4 0.43 (38.7, 42.0) 208
Non-mountain states 26.6 0.16 (26.0, 27.2) 1118

Female
Mountain states and Alaska 9.4 0.18 (8.7, 10.1) 208
Non-mountain states 6.2 0.05 (6.0, 6.4) 1118

Table A.3
Bivariate correlation between suicide rates and control variables (observation = 1326).

All (20+) Male (20–34) Male (35–64) Male (65+) Female (20–34) Female (35–64) Female (65+)

Alcohol consumption 0.2136a 0.1668a 0.1171a 0.0816a 0.3049a 0.2741a 0.3428a

Divorce rate 0.6641a 0.4871a 0.5713a 0.5748a 0.5015a 0.5651a 0.4328a

Fertility rate 0.1983a 0.1993a 0.1110a 0.1125a 0.2017a 0.2282a 0.2736a

Percentage of elderly population −0.3169a −0.3181a −0.1958a −0.2205a −0.3085a −0.3096a −0.3616a

Labor force participation rate 0.0696a 0.1398a −0.0584a −0.0628a −0.1989a −0.2688a −0.0351
Unemployment rate 0.0769a 0.0312 0.0725a −0.0331 0.1262a 0.1693a −0.0129
Mountain 0.7184a 0.6350a 0.6354a 0.4960a 0.4517a 0.5244a 0.3628a

Deviation of unemployment rate
from its trend

0.0018 −0.0319 0.0571a −0.0367 0.027 0.0728a −0.0023

Variability in overall 0.0512 −0.0117 0.0516a 0.045 0.1033a 0.1434a 0.0505a
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3

unemployment rate

a Statistical significance at the 10% level.

n family and work place. However, Gould et al. (1990) find that
eenagers and young adults are more prone to contagious nature
f suicide “with minimal effect beyond age 24” (211). Phillips and
arstensen (1988, 100) also suggest that the contagion effects of
uicide are significantly larger for teenagers in comparison to other
ge groups. Therefore, the relatively small coefficients found here
n the lagged suicide rates of men  aged 20–64 are consistent with
he findings of these studies. At the first glance such a weak autore-
ressive property may  seem surprising. However, keeping in mind
hat imitation plays a minimal role in the suicide of individuals over
0 and that the suicide among this group of people is a complicated
sychological response to various internal and external conditions,
evelopments in any of the internal and external conditions could
lter suicide rates, weakening the autoregressive linkage of suicide
or adults in the U.S. Finally, it is important to note here that the
ddition of the lagged suicide rates to RHS does not change the
tatistical significance and the sign of the coefficients presented
arlier and only the size of the coefficients are changed to some
egree, pointing to the robustness of the results.

. Concluding remarks

In 2009, suicide was the 10th leading cause of death in the United
tates. The recent upsurge in America’s suicide rates (Fig. 1) sug-
ests that one or more of suicide risk factors have become more
revalent in the U.S., which may  in turn point to deteriorating
ental health of some Americans. As seen from Figs. 3–5, the post-

000 increase in America’s suicide rate is mainly driven by the
uicide rates of the population 35 to 64 years old, especially that
f the females.32 Therefore, any successful suicide prevention pol-

cy should take into consideration different dynamics of suicide
cross different population subgroups. It was based on this logic
hat this study attempted to provide an analysis of suicide in the

32 Between 1999 and 2007, the suicide rates of American women  and men  aged
5–64 years old grew by 25.8 and 16.7 percent respectively.
United States between 1979 and 2004 across six gender-by-age
demographic categories.

The main findings of this study suggest that the deteriorations
in labor market conditions may  in fact be linked to higher inci-
dences of suicide among prime working-age (35–64 years old)
men  and women. The results of different econometric specifica-
tions and techniques show that, the positive correlations between
suicide rate and unemployment rate as well as its volatility and its
deviation from trend are only present for men  and women 35–64
years old. The main policy implication of this finding is that dur-
ing periods of increasing unemployment and uncertainties in the
labor market, suicide prevention efforts must target their resource
toward the population aged 35–64 years old. However in doing so,
gender differences must be heeded. The results suggest that suicide
rates of prime working-age men  is more responsive to changes in
the deviation of the unemployment rate of this population group
from its trend, while the suicide rate of females in the same age
group is more sensitive to changes in the unemployment rate.
Therefore, in states with historically high unemployment rates and
relatively small changes in the trends (for example a jump from
a historical rate of 15% to 18%) suicide prevention resources must
be targeted more toward 35–64 females. Moreover, during cases of
relatively large and sudden jumps of unemployment rates at rela-
tively low levels (for example a jump from a historical rate of 4%
to 8%), the focus of such program must be shifted more toward
males 35–64. Finally, in cases where historically high unemploy-
ment rates are also coincided with relatively large deviation from
trend (for example a jump from a historical rate of 15% to 25%) sui-
cide prevention programs must target both male and females in the
35–64 age range.

Considering that there are tremendous degrees of variations
across different localities in a given state, future studies of suicide
in the United States need to exploit the available county- and city-
level suicide data. The most challenging part of such research would

be the availability of annual demographic and macroeconomic data
at local levels, which is nonexistent at this time. Furthermore, the
different behavior of suicide across racial groups warrants an analy-
sis that also controls for racial factors in addition to gender and age.
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At the end, it is important to reemphasize here that given the
omplex nature of suicide, caution should be used in generalizing
he result of the present work to other regions and time periods.
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