| RESEARCH AND PRACTICE |

Impact of Business Cycles on US Suicide Rates, 1928—2007

| Feijun Luo, PhD, Curtis S. Florence, PhD, Myriam Quispe-Agnoli, PhD, Lijing Ouyang, PhD, and Alexander E. Crosby, MD

Suicidal behavior and its consequences are
major public health issues for our society. In
2007, suicide ranked as the 11th leading cause
of death in the United States and was respon-
sible for 34 598 deaths." Suicide is influenced
by medical, psychological, social, cultural, and
economic factors. Some of the earliest systematic
studies of suicide, which came from the field of
sociology, examined the association of suicide
rates with economic crisis.> However, these
studies were limited in scope.

As the US economy is facing its biggest
challenge since the Great Depression and
economic crisis has hit many areas, suicide
cases associated with financial distress are
widely reported in the news media.>™® Suicide
studies focusing on economic crisis, which are
typically event-based, are meager and give mixed
results. Although suicides increased rapidly in
the United States” during the Great Depression
and in Korea,®° Japan,'’ and Hong Kong'® after
the outbreak of the Southeast Asian economic
crisis, the suicide rate declined during times of
economic crisis in Finland,"* Swedeln,11 and Ge-
neva, Switzerland,”? and the attempted-suicide
rate remained stable in times of economic crisis
in Helsinki, Finland.">'*

An economic crisis is the state of affairs
provoked by a sudden and severe economic
recession. Most recessions in history have been
mild. An economic recession is characterized
by rising unemployment and falling gross
domestic product. In contrast with the scant
suicide studies targeting economic crisis, an
extensive literature exists on the association
between suicide and unemployment. The study
of the association between suicide and unem-
ployment can be traced back to Durkheim,'®
who stated that unemployment weakens a per-
son’s social integration and increases suicide risk.

Modern theories explaining the association
between suicide and unemployment include
the vulnerability model, the indirect causative
model, and the noncausal link model.'**” The
vulnerability model suggests that unemployment
may result in limited access to supportive re-
sources, thereby increasing the impact of stressful
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Objectives. We examined the associations of overall and age-specific suicide
rates with business cycles from 1928 to 2007 in the United States.

Methods. We conducted a graphical analysis of changes in suicide rates
during business cycles, used nonparametric analyses to test associations
between business cycles and suicide rates, and calculated correlations between
the national unemployment rate and suicide rates.

Results. Graphical analyses showed that the overall suicide rate generally rose
during recessions and fell during expansions. Age-specific suicide rates
responded differently to recessions and expansions. Nonparametric tests in-
dicated that the overall suicide rate and the suicide rates of the groups aged
25 to 34 years, 35 to 44 years, 45 to 54 years, and 55 to 64 years rose during
contractions and fell during expansions. Suicide rates of the groups aged 15 to
24 years, 65 to 74 years, and 75 years and older did not exhibit this behavior.
Correlation results were concordant with all nonparametric results except for the
group aged 65 to 74 years.

Conclusions. Business cycles may affect suicide rates, although different age
groups responded differently. Our findings suggest that public health responses
are a necessary component of suicide prevention during recessions. (Am J

events and then suicide risk. The indirect caus-
ative model indicates that unemployment may
bring about relationship difficulties or financial
problems that may lead to events precipitating
suicide. The noncausal link model postulates that
a third factor may increase the risk of both
suicide and unemployment, resulting in a non-
causal link between suicide and unemployment.

On the empirical side, positive, negative, and
no associations between suicide and unem-
ployment have all been found in the literature.
For example, rising unemployment rates have
been associated with increases in suicide rates
in the United States,'®%? ]apan,23 Italy,24 and
many European Union countries,> and with
increases in male suicide rates in Australia®®”
and Spain.28 However, the association between
suicide and unemployment was nonexistent in
Scotland,?® significantly negative in the United
Kingdom®° and Germany,* unclear in France,?*
and spurious in Ireland.*®

Business cycles, consisting of economic ex-
pansions and recessions, are normally mea-
sured by changes in real gross domestic prod-
uct, real income, employment, industrial
production, and wholesale and retail sales.>* In
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our study we comprehensively examined the
impact of business cycles on overall and age-
specific suicide rates in the United States from
1928 to 2007. McKeown et al.> conducted

a noteworthy age-specific suicide study that
examined the trends and the age, cohort, and
period effects (1970-2002) of the suicide rates
of 4 age groups. However, our study is the first to
our knowledge to examine the relationship
between business cycles and age-specific suicide
rates. Our study design has 2 unique character-
istics: first, it examines changes in the overall and
age-specific suicide rates associated with business
cycles, spanning the longest comparable time
period (80 years) and including the largest
number of age groups (8 distinct groups);
second, it tests the associations between
business cycles and suicide rates by using and
extending the nonparametric method of Cook
and Zarkin.>®

METHODS

We collected suicide and economic data for
the period 1928 to 2007. The age groups for
calculating age-specific suicide rates were 5 to
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14 years, 15 to 24 years, 25 to 34 years, 35 to
44 years, 45 to 54 years, 55 to 64 years, 65
to 74 years, and 75 years and older. For the
period 1979 to 2006, we extracted suicide
death numbers in total and by age groups from
the Centers for Disease Control and Preven-
tion WONDER compressed mortality data-
base.>”*® We took 2007 data from the newly
released National Vital Statistical Reports! For
the period 1928 to 1978, we collected data from
the bound and historical volumes of the Vital
Statistics of the United States>®

By 1933, all 48 existing states had been
included in the federally defined group of
death-registration states, and Alaska and
Hawaii were included as soon as they gained
statehood (1959 and 1960, respectively).
However, the vital statistics of Alaska and
Hawaii were available for earlier years be-
cause they had been included in the death-
registration area as territories (Alaska since
1950 and Hawaii since 1917). Thus, the
suicide data of all 50 current states became
available starting in 1950. To conduct a com-
parable national-level suicide study across
years in which the number of states changed,
we needed to examine the results before and
after the addition of new states. We found
that the crude overall suicide rate (per
100000) of the 48 states plus Alaska and
Hawaii in 1950 was 11.3; that of the 48 states
was also 11.3. This finding is consistent with
the findings in Vital Statistics 1959 (page 1-1)
and 1960 (page 1-1).3° Therefore, the com-
parison of national-level suicide rates is not
substantially affected by the inclusion of Alaska
and Hawaii.

To stretch the comparison back to 1928
was more challenging because of changes in
the number of death-registration states from
1928 to 1933 (Supplementary Table A,
available as a supplement to the online ver-
sion of this article at http://www.ajph.org).
Oklahoma was admitted and Georgia was
readmitted to the death-registration states in
1928, Nevada and New Mexico were admit-
ted in 1929, South Dakota was readmitted in
1930, and Texas was admitted in 1933. So
there were 44 states in the death-registration
states in 1928, 46 in 1929, 47 from 1930
to 1932, and 48 in 1933. In essence, we used
the suicide rates of the death-registration
states to approximate those of the United
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States from 1928 to 1932. Changes in the
number of reporting states from 1928 to 1933
likely had a small effect on US suicide rates.
For example, in 1933 the US suicide rate
was 15.9 and would have been 16.1 absent
Texas, a difference of 0.2. The admittance
of Nevada and New Mexico in 1929 and
the readmittance of South Dakota in 1930
resulted in almost no change in suicide rates
because of these states’ small population sizes
and suicide death numbers. Changes in the
number of death-reporting states from 1928
to 1933 appear to have caused little difference
in the US rates, and comparison of suicide
rates over time starting in 1928 was feasible.
We collected and compiled total and sub-
group population estimates by age groups
from 1933 to 2007 from US Census Bureau
data.**** For population estimates from 1980
to 2007, we chose the July 1 estimates of resident
population plus armed forces overseas to pre-
serve data consistency with previous years. We
collected and compiled the population estimates
of the death-registration states from 1928 to
1932 from Vital Statistics 1929 (p. 62) and 1940
(p. 22)3°
The overall suicide rate in this study is the
age-adjusted rate, which removes the effect of
the population age distribution on the crude
rate. The age-adjusted overall suicide rates
from 1928 to 2007 were calculated on the
basis of a fixed set of age-specific weights from
the year 2000 standard population.*®
Business-cycle data from 1928 to 2007,
including the beginning and ending months
of economic recessions and expansions, are
available from the National Bureau of Eco-
nomic Research.** The time interval of the
business-cycle charts in this study was a year
rather than a month or a quarter because some
monthly or quarterly suicide data were not
available. In addition, we chose not to mark
2007 as a recession year for ease of illustration,
although a recession began in December 2007.
After graphing and describing the overall
and age-specific suicide rates in the business-
cycle charts, we tested the associations between
business cycles and suicide rates by using
and extending the nonparametric method of
Cook and Zarkin.*® Their study examined
associations between business cycles and
changes in crime rates by comparing 2 growth
rates in crime: the average annual growth rate

between each trough and the following peak,
and the growth rate between the peak year
and the subsequent year. If the former growth
rate was less than the latter one, it was inter-
preted as evidence that recessions increased
crime rates.

In our current study we modified their
method in 2 ways. First, a business cycle is
dated by months and often crosses years, which
sometimes makes it hard to determine a trough
or peak year in calculation; therefore, we
replaced the trough year with the last year of
contraction, and we replaced the peak year
with the last year of expansion. We generally
defined a year as being the last year of con-
traction if the contraction months outnum-
bered the expansion months, and we generally
defined a year as being the last year of ex-
pansion if the expansion months outnumbered
the contraction months. We also required the
last year of contraction and the last year of
expansion not to be the same year. When
evaluating impacts of recessions on suicide
rates, we compared the average annual growth
rate in suicides between the last year of con-
traction and the last year of expansion in a
business cycle with the growth rate in suicides
between the last year of expansion and the
subsequent year.

Our second modification was to examine
whether expansions decreased suicide rates,
in addition to studying whether recessions in-
creased suicide rates. We did this by comparing
the average annual growth rate between the
last year of expansion and the last year of
contraction with the growth rate between the
last year of contraction and the subsequent
year.

To complement the nonparametric tests
of associations between business cycles and
suicide rates, we calculated the coefficients
of correlations between the national unem-
ployment rate and suicide rates. We col-
lected 1940 through 2007 unemployment
data from Bureau of Labor Statistics Web
sites,***” and we collected 1928 through 1939
data from the National Bureau of Economic
Research.*® Data series of the unemployment
rate and suicide rates were found nonstationary,
so we calculated their correlation coefficients and
the associated P values based on their first-
differenced series, to correct for the potential
bias.
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RESULTS

We performed graphic analysis of changes in
suicide rates in business cycles, conducted
nonparametric tests of associations between
business cycles and suicide rates, and mea-
sured correlations between the national un-
employment rate and suicide rates.

Graphic Analysis of Changes in Suicide
Rates in Business Cycles

Overall and age-specific suicide rates are
presented in Figure 1 (data for overall and age-
specific suicide rates are presented in Supple-
mentary Table B, available at http://www.ajph.
org). The gray and white areas in Figure 1
represent economic recessions and expansions,
respectively. The time interval in both parts
of the figure is a year, so the widths of the gray
and white areas only roughly approximate the
durations of economic recessions and expan-
sions, respectively.

The overall suicide rate fluctuated from 10.4
to 22.1 over the 1928-2007 period. It peaked
in 1932, the last full year of the Great De-
pression, and bottomed in 2000. The overall
suicide rate decreased from 18.0 in 1928 to
11.2 in 2007. However, most of the decline
occurred before 1945; after that it fluctuated
until the mid-1950s, and then it gradually
moved up until the late 1970s. The overall
suicide rate resumed its downward trend from
the mid-1980s to 2000, followed by a trend
reversal in the new millennium.

Figure 1a shows that the overall suicide rate
generally increased in recessions, especially
in severe recessions that lasted longer than 1
year. The largest increase in the overall suicide
rate occurred during the Great Depression
(1929-1933), when it surged from 18.0 in
1928 to 22.1 (the all-time high) in 1932, the last
full year of the Great Depression. This increase
of 22.8% was the highest recorded for any
4-year interval during the study period. The
overall suicide rate also rose during 3 other
severe recessions: the end of the New Deal
(1937-1938), the ol crisis (1973-1975), and
the double-dip recession (1980-1982). Not
only did the overall suicide rate generally rise
during recessions; it also mostly fell during
expansions. For example, the overall suicide
rate posted the sharpest decrease during World
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War II (1939-1945) and the longest decrease
during the longest expansion period (1991—
2001); during both of these periods, the econ-
omy experienced fast growth and low unem-
ployment. However, the overall suicide rate did
not fall during the 1960s (i.e., 1961-1969),

a notable phenomenon that will be explained
by the different trends of age-specific suicide
rates.

The age-specific suicide rates displayed
more variations than did the overall suicide
rate, and the trends of those age-specific sui-
cide rates were largely different. As shown in
Figure 1b, from 1928-2007, the suicide rates
of the 2 elderly groups (65—74 years and 75
years and older) and the oldest middle-age
group (55—64 years) experienced the most
remarkable decline. The suicide rates of those
groups declined in both pre- and postwar
periods. The suicide rates of the other 2 mid-
dle-aged groups (45-54 years and 35-44
years) also declined from 1928-2007, which
we attributed to the decrease during the war
period more than offsetting the increase in the
postwar period. In contrast with the declining
suicide rates of the 2 elderly and 3 middle-age
groups, the suicide rates of the 2 young groups
(15-24 years and 25-34 years) increased or
just marginally decreased from 1928-2007.
The 2 young groups experienced a marked
increase in suicide rates in the postwar period.
The suicide rate of the youngest group (5-14
years) also increased from 1928-2007. How-
ever, because of its small magnitude, we do
not include this increase in the subsequent
discussion.

We noted that the suicide rate of the group
aged 65-74 years, the highest of all age groups
until 1936, declined the most from 1928 to
2007. That rate started at 41.2 in 1928 and
dropped to 12.6 in 2007, peaking at 52.3 in
1932 and bottoming at 12.3 in 2004. By
contrast, the suicide rate of the group aged 15—
24 years increased from 6.7 in 1928 to 9.7 in
2007. That rate peaked at 13.7 in 1994 and
bottomed at 3.8 in 1944, and it generally
trended upward from the late 1950s to the mid-
1990s. The suicide rate differential between
the group aged 65-74 years and the group
aged 1524 years generally decreased until
1994, from 34.5 in 1928 to 1.6 in 1994.

All age groups experienced a substantial in-
crease in their suicide rates during the Great

Depression, and most groups (35—44 years,
45-54 years, 55—64 years, 65—74 years, and
75 years and older) set record-high suicide
rates in 1932; but they reacted differently to
many other recessions, including severe reces-
sions such as the end of the New Deal and
the oil crisis. Their reactions were different
during expansions as well, most notably in the
1960s, when the suicide rates of the 3 oldest
groups (75 years and older, 65—74 years, and
55-64 years) declined moderately, and those
of the 3 youngest groups (15-24 years, 25-34
years, and 35—44 years) rose noticeably.

Nonparametric Tests of Associations
Between Business Cycles and Suicide
Rates

Table 1 shows the results of tests examining
whether the overall and age-specific suicide
rates rose relatively during each of the 13
recessions from 1928 to 2007. The trough and
peak months of business cycles and the last
years of contraction and expansion used in
calculation are included. To save table space,
we provided the average annual growth rate
between the last year of contraction and the
last year of expansion and the growth rate
between the last year of expansion and the
subsequent year only for the overall suicide
rate.

As shown in Table 1, the overall suicide
rate rose relatively in 11 of 13 recessions,
suggesting the countercyclical nature of the
overall suicide rate. Notably, we adjusted the
relative overall suicide rate change associated
with the July 1980-July 1981 expansion and
the subsequent contraction to a rise. This
adjustment was based on the fact that in the
double-dip recession that occurred between
January 1980 and November 1982, the overall
suicide rate increased successively in 1981 and
1982. Table 1 also confirms that the suicide
rates of different age groups responded differ-
ently to recessions. The suicide rates of 2
middle-aged groups (3544 years and 45-54
years) rose relatively 10 and 11 times, respec-
tively, whereas those of the youngest and old-
est groups (15-24 years and 75 years and
older) rose only 7 and 5 times, respectively.

Table 2 looks at the other side of the story—
whether suicide rates fell relatively during each
of the 13 expansions from 1928 to 2007. The
overall suicide rate fell relatively in 10 of 13
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FIGURE 1—Suicide rates by (a) age-adjusted overall and (b) age group: United States, 1928-2007.
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expansions, which further suggests the overall
suicide rate’s countercyclical nature. The sui-
cide rate of the group aged 45-54 years fell
relatively 10 times, the most times among all
age groups, followed by the suicide rates of the
groups aged 25-34 years, 35—44 years, and
55-64 years, each falling 9 times. The suicide
rates of the youngest and oldest groups (15—
24 years and 75 years and older) again dis-
played little countercyclical sign, falling 7 and
5 times, respectively.

On the basis of the results shown in Tables 1
and 2, we used the 2-tailed xz test to examine
associations between business cycles and suicide
rates. As shown in Table 3, the overall suicide
rate and the suicide rate of the group aged 45-54
years were associated with business cycles at the
significance level of 1%; the suicide rates of the
groups aged 25-34 years, 35-44 years, and 55—
64 years were associated with business cycles at
the significance level of 5%; and the suicide rates
of the groups aged 15-24 years, 65-74 years,
and 75 years and older were associated with
business cycles at nonsignificant levels. To
sumarize, the overall suicide rate was significantly
countercyclical; the suicide rates of the groups
aged 25-34 years, 35-44 years, 45-54 years,
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TABLE 1—-Changes in Suicide Rates During Economic Recessions: United States, 1928-2007
Age-Adjusted Overall Suicide Rate
et vears of Lot Yours f A\grfﬁth;:;al st Rate Relatively Rise in Suicide Rate During Recession
Contraction Expansion Between Last Years ~ Between Last Years ~ Age-Adjusted Age Age Age Age Age Age Age
Used in Used in of Contraction of Expansion Overall Suicide ~ 15-24  25-34  35-44  45-54  55-64 65-74 >75

Trough Peak Calculation Calculation and Expansion, % and Next Years, % Rate Years Years Years Years Years Years  Years
Nov 27  Aug 29 1927 1929 1.9 9.9 Yes Yes Yes Yes Yes Yes Yes No
Mar 33 May 37 1932 1936 -6.0 3.8 Yes Yes Yes Yes Yes Yes Yes Yes
Jun 38 Feb 45 1938 1944 -1.5 9.1 Yes Yes Yes Yes Yes Yes Yes Yes
Oct 45 Nov 48 1945 1948 1.6 20 Yes No No Yes No Yes Yes Yes
Oct 49 Jul 53 1949 1953 -3.0 0.1 Yes No Yes No Yes Yes Yes No
May 54 Aug 57 1954 1957 -0.8 9.2 Yes Yes Yes Yes Yes Yes Yes Yes
Apr 58 Apr 60 1958 1959 -1.2 0.7 Yes Yes Yes Yes Yes No No No
Feb 61  Dec 69 1960 1969 0.3 28 Yes Yes Yes Yes Yes Yes Yes No
Nov 70 Nov 73 1970 1973 0.2 0.3 Yes No Yes Yes Yes No No No
Mar 75  Jan 80 1974 1979 -0.9 -3.0 No No No Yes No No No No
Jul 80 Jul 81 1980 1981 1.4 11 Yes No No No Yes Yes Yes Yes
Nov 82  Jul 90 1982 1990 0.0 -1.1 No No Yes No Yes No No No
Mar 91  Mar 01 1991 2000 -1.9 3.0 Yes Yes Yes Yes Yes Yes Yes No
Nov 01  Dec 07 2001 2007 0.8 NA NA NA NA NA NA NA NA NA
Note. NA=not available.

and 55-64 years were significantly countercy-
clical; and the suicide rates of the groups aged 15—
24 years, 65-74 years, and 75 years and older
were not significantly countercyclical.

The growth rates for the suicide rates
associated with the first business cycle studied
(expansion from November 1927 to August
1929 and contraction from August 1929 to
March 1933) were approximately calculated
because the number of death-registration states
changed during this period. However, this
approximation should not materially alter the
previous findings, because the gaps between
the rates’ average annual growth and their
growth in the following year were very large.
For example, Table 1 shows that the overall
suicide rate grew at an annual average of 1.9%
from 1927 to 1929, but it spiked 9.9% in 1930.
Table 2 shows that the overall suicide rate rose
6.5% on average annually from 1929 to 1932,
but it plunged 8.9% in 1933.

Correlations Between the National
Unemployment Rate and Suicide Rates
The overall suicide rate and the suicide rates
of the groups aged 25-34 years, 35—-44 years,
45-54 years, 55—64 years, and 65-74 years

were positively, significantly correlated with
the national unemployment rate, with cor-
relation coefficients of 0.58525 (P<.001),
0.33377 (P=.003), 0.40754 (P<.001),
0.60984 (P<.001), 0.61876 (P<.001), and
0.56896 (P<.001), respectively. However,
correlations of the suicide rates of the youngest
and oldest groups (15-24 years and 75 years
and older) with the national unemployment
rate were insignificant (0.1773; P=.118 and
0.13476; P=.236, respectively). The correla-
tion results are concordant with all nonpara-
metric test results except for the group aged
65-74 years. Increases in unemployment are
not identical to recessions, but this test allows
us to examine the robustness of our nonpara-
metric results.

DISCUSSION

If business cycles do affect suicide rates,
policymakers and public health workers must
increase suicide-prevention measures when
adverse economic conditions emerge. Our
findings suggest the importance of population-
level suicide-prevention strategies, particularly
during recessions. For example, during
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recessions importance must be placed on
providing social support and counseling ser-
vices to those who lose jobs or homes; pro-
moting individual, family, and community con-
nectedness*?; and providing adequate resources
to crisis call centers®®>? and other community
services.

We must also understand which age groups
are most at risk during recessions, so that
desired outcomes are achieved more effec-
tively and efficiently. We found that people in
prime working ages (25—64 years) were more
vulnerable to recession than were others. This
may be partly explained by the fact that many
of those people were breadwinners in their
homes, and their jobs supported mortgage
payments, health insurance, childrens’ educa-
tion, and other expenses. Therefore, job loss
may cause more hardships to those people than
to others. In addition, many people older than
65 years are no longer in the labor force, and
many adolescents and college students have
not yet entered the labor market, so they are
less vulnerable to recession.

The different responses of age-specific sui-
cide rates to economic expansions and con-
tractions are worth exploring. Strikingly, the 2
young groups and the youngest middle-age
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TABLE 2—Changes in the Suicide Rates During Economic Expansions: United States, 1928-2007
Age-Adjusted Overall Suicide Rate
A‘gf’;“g:h";:t“:' Srouth Rate Relatively Falling Suicide Rate During Expansion?
Last Years of Last Years of Between. Last Years ~ Between Last Years  Age-Adjusted Age Age Age Age Age Age Age
Expansion Used  Contraction Used of Expansion of Contraction Overall Suicide  15-24  25-34  35-44  45-54 55-64 65-74 >75
Peak Trough in Calculation in Calculation and Contraction, %  and Next Years, % Rate Years  Years  Years  Years  Years  Years Years
Aug 29  Mar 33 1929 1932 6.5 -89 Yes Yes Yes Yes Yes Yes Yes Yes
May 37 Jun 38 1936 1938 2.3 -1.2 Yes Yes Yes Yes Yes Yes Yes No
Feb 45  Oct 45 1944 1945 9.1 6.4 Yes No No Yes Yes No Yes Yes
Nov 48  Oct 49 1948 1949 2.0 -0.6 Yes No No Yes No Yes Yes No
Jul 53 May 54 1953 1954 0.1 1.4 No No Yes Yes Yes Yes No No
Aug 57 Apr 58 1957 1958 9.2 -12 Yes Yes Yes Yes Yes Yes Yes Yes
Apr 60  Feb 61 1959 1960 0.7 -1.6 Yes Yes Yes Yes Yes No No Yes
Dec 69  Nov 70 1969 1970 2.8 0.7 Yes Yes Yes Yes Yes Yes Yes No
Nov 73 Mar 75 1973 1974 0.3 32 No No Yes No No No No No
Jan 80 Jul 80 1979 1980 -3.0 1.4 No Yes No No No No No No
Jul 81 Nov 82 1981 1982 1.1 -1.0 Yes Yes No Yes Yes Yes Yes No
Jur90  Mar 91 1990 1991 -1.1 -2.2 Yes No Yes No Yes Yes No Yes
Mar 01 Nov 01 2000 2001 3.0 22 Yes No Yes No Yes Yes Yes No
Dec 07 NA 2007 NA NA NA NA NA NA NA NA NA NA NA
Note. NA=not available.

group (35—44 years) experienced an increase
in suicide rates during the booming 1960s,
whereas the 2 elderly groups posted a decrease
in suicide rates during a severe recession in the
mid-1970s. These noteworthy changes may
imply that for the young groups, some risk
factors for suicide outweighed the benefit of
economic expansion; for the elderly groups,
some protective factors for suicide may have
more than offset the risk of a severe recession.
For example, the social unrest and tumult of

the 1960s may have added to young people’s
mental stress and therefore contributed to their
continuously rising suicide rates. For the el-
derly groups, the rapid increase in Social
Security benefits in the late 1960s may have
provided a safety net in hard times.>*
Research has shown that suicidal behavior
results from an interaction of factors. The
finding that business cycles are associated with
suicide among certain groups may indicate that
economic hardships are a precipitating factor

TABLE 3—Test of Associations Between Business Cycles and Suicide Rates:
United States, 1928-2007
Age-Specific Suicide Rates
Age-Adjusted 15-24  25-34  35-44  45-54 55-64 65-74 =75
Overall Suicide Rate Years  Years  Years  Years Years Years  Years
Recessions
No. of times suicide rate rose 11 7 10 10 11 9 9 5
No. of times suicide rate fell 2 6 3 3 2 4 4 8
Expansions
No. of times suicide rate rose 3 6 4 4 3 4 5 8
No. of times suicide rate fell 10 7 9 9 10 9 8 5
x 9.9048 0.1538 5.5714 55714 9.9048 3.8462 2.4762 1.3846
P .002 695  .018 018 .002 .05 116239
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for some individuals who likely have other
existing risk factors. The multifaceted nature of
suicide indicates the need to develop preven-
tion efforts that use multiple settings where
vulnerable individuals may be found. For
example, patterns of suicide among people of
prime working ages appeared to be the most
strongly associated with business cycles, so
possible settings for prevention could include
the workplace and employee assistance pro-
grams because some people may be experi-
encing job plateauing or job shifts.>*°

A limitation of this study is inherent in its
nonparametric method, which treats each re-
cession the same and does not differentiate
recessions according to their duration or se-
verity. This treatment, although convenient for
analysis, may mask different impacts of re-
cessions on suicides. Another limitation is that
this study focused only on business cycles and
therefore ignored other social, cultural, and
medical factors that may explain some of the
associations observed or that may have in-
dependent associations with suicide rates. Fu-
ture research that examines the associations
between economic factors and suicide may
overcome these limitations by using multiple
regression analyses. M
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