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Establishing Priorities for Reducing Suicide and 
Its Antecedents in the United States

| Kerry L. Knox, PhD and Eric D. Caine, MDThere is now a substan-
tial literature on risk factors
for suicide across the life
course. Therefore, it is es-
sential to extend this knowl-
edge by considering more
fully which age- and gender-
specific groups bear the
greatest public health bur-
den owing to suicide and
its antecedents. With this
in mind, suicide mortality
rates alone may not suffi-
ciently inform U.S. policy
makers who must distribute
scarce suicide prevention
resources.

We compared age- and
gender-specific mortality
rates, age- and gender-
specific estimates of years
of potential life lost, and
age- and gender-specific
present value of lost earn-
ings that individuals would
have contributed to society
had they lived to their full
life expectancies.

Men in the middle years
of life contribute dispropor-
tionately to the public health
burden because of com-
pleted suicide. The substan-
tial burden evident in this
group has not translated
into a public health priority.
(Am J Public Health. 2005;
95:1898–1903. doi:10.2105/
AJPH.2004.047217)

THERE IS NOW A SUBSTANTIAL
literature on risk factors for sui-
cide in the United States to sug-
gest that suicide1–19 is a public
health problem of considerable
magnitude.3,5,20 There were
31655 deaths from suicide in
2002 (the 11th leading cause
of death) and 17638 deaths
from homicide (the 14th leading
cause of death21). But the death
toll from homicide draws much
more attention, and many more
resources are spent to reduce
associated violent crime. Since
the 1950s, the rate of youth
suicide has tripled,3 and there
has been an alarming gradual
upswing in suicide among
young African-American males
in the United States between
1980 and 1995.22,23 Substan-
tially higher rates of suicide in
elders in the United States have
been observed consistently for
some time.24

These statistics are informa-
tive, but they relay only a partial
picture of the true public health
burden of suicide. The considera-
tion of other groups that also
may bear a significant public
health burden because of suicide
is necessary in order to assist
policymakers who are tasked to
establish appropriate target popu-
lations for effective intervention.
Estimates of morbidity and mor-
tality typically are good indica-
tors for establishing national
health priorities, such as the
broad initiatives to prevent heart
disease over the last 50 years.
But suicide, like heart disease,
occurs within a background of

complex interacting clinical disor-
ders and biological, social, and
environmental risk factors. In
contrast to preventive cardiology,
we have few measures to fully
assess the true public health
burden attributable to suicide
and the myriad of its anteced-
ents, such as depression and at-
tempted suicide. Furthermore,
estimates of suicide mortality
rates are likely underreported in
the United States.25,26 The 2002
report released from the Presi-
dent’s New Freedom Commission
on Mental Health5 established
suicide prevention as a national
priority. If this vision is to be
fully realized, it will be impera-
tive to clearly illuminate the full
extent of the loss of life and re-
lated morbidity attributable to
suicide and attempted suicide in
this country.

Another crucial component of
the current challenge to move
from rhetoric to action relates to
our imprecise estimates of the
true magnitude of the overall
public health burden because of
suicide. Suicide, although not a
disease, is a tragic end point or a
“tip-of-the-iceberg”27 indicator of
multiple competing risks. When
a person is diagnosed with HIV
infection, serious heart disease,
or treatable but incurable cancer,
a key measure of disease burden
entails determining the time of
survival after initial diagnosis.28

There is presently no comparable
method for estimating the bur-
den of antecedent conditions that
lead to death from suicide, yet it
is just such metrics that are re-

quired to estimate accurately the
costs that are associated with this
highly deleterious outcome. De-
veloping the methods to compre-
hensively address these deficien-
cies is beyond the scope of this
article, even as it remains an area
for future investigation. We ex-
amined the absolute risk of sui-
cide and the rates of suicide
across the life cycle, comparing
the rates of suicide to other mea-
sures that may extend our
understanding of the public
health burden attributable to
suicide.

METHODS

Mortality Data
Final data on the deaths of

US residents in 2002 were ob-
tained from the National Center
for Health Statistics (NCHS) Vital
Statistics System from death cer-
tificates filed in all 50 states and
the District of Columbia.21 This
system supplied both the gender-
specific numerator and denomi-
nator data for the number of
suicides in 5-year increments
which were used to calculate the
age- and gender-specific rates of
suicide for each group. Gender-
specific years of potential life lost
(YPLL) and present value of life-
time earnings (PVLE)

Premature mortality is mea-
sured by the YPLL statistic,
which is simply the sum of the
years of life lost annually by per-
sons who suffered early deaths.29

For the purpose of calculating
YPLL, premature death from
suicide was defined as death
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occurring up through the age of
85. Thus, the population at risk
of premature mortality is the US
population between the ages of
0 and 85 in 2002.21 Because
relatively few suicides have oc-
curred before the age of 10 in
the United States, age groups
were defined in 5-year incre-
ments beginning with the age
group of 10- to 14-year-olds. The
calculations of YPLL were per-
formed on males and females
separately. We took the number
of suicides in each of the 5-year
increments (beginning with 10 to
14 years, and so forth) and multi-
plied this number by the life ex-
pectancy in the year 200030 for
an individual at the midpoint of
the range. All age group totals
were summed to obtain an over-
all total for each gender. The to-
tals for males and females were
combined to get total YPLL at-
tributable to suicide. Therefore,
for gender-specific and total cal-
culations, YPLL is the Σ (number
of deaths in each age group by
gender× life expectancy for a
person at the midpoint of the age
range). Although 65 years of
age has been the customary age
of retirement from work in the
United States, overall life expect-
ancy in this country in 2000 was
76.9 years.30 Because of the im-
portance of retaining information
on rates of suicide in elders, we
considered 85 years of age as
an important cutoff point.

Potential economic losses to
society were estimated by calcu-
lating gender and age group-
specific PVLE, which is the ex-
pected value of lost earnings
an individual would have con-
tributed to society if that person
had lived out his or her full life
expectancy.31 We took the num-
ber of suicides in each 5-year
increment in the year 2002 and
determined the median income

for each group and for each
gender using census data from
2000.30 The median income
for each group also included a
fringe benefit amount32 to allow

for uncompensated wages (such
as sick leave). Using the median
income for each period, we esti-
mated the present value of fu-
ture earnings by first inflating

earnings during the year by 1%.
We then discounted all future
expected earnings using a 3%
discount rate32 to calculate the
net present value. We assumed
that all individuals would con-
tinue to be employed and that
future earnings would be the in-
come that someone in 2000
was receiving as the individual
reached the next age group.
We summed the discounted
earnings and multiplied this
figure by the number of suicides
in each group. We did not, as
others have done, calculate
other economic costs, such as
some proxy measure of lost
household productivity; direct
medical care expenses; or indi-
rect societal costs, such as suf-
fering by family and friends of
suicide victims.33

Causes of Death Among Men
in the Middle Years of Life

We ranked all of the major
causes of death for the subpopu-
lation of men aged 25 to 54 in
order to determine whether sui-
cide is a key determinant of mor-
tality in this age group.

RESULTS

Table 1 gives the age- and
gender-specific mortality attribut-
able to suicide in the year 2002.

YPLL and PVLE Across the
Life Course

There were more than 1 mil-
lion YPLL attributable to suicide
across the life course for men
and for women in the year 2002,
of which 67% was attributable
to men and women in the middle
years of life, as shown in Figure 1.
(Note that the total YPLL is
similar to that reported by the
Centers for Disease Control and
Prevention for total YPLL in
2002 if calculated through age

TABLE 1—Number of Deaths, Rates of Suicide per 100000 With
95% Confidence Intervals (CIs), by Gender and Age Group:
United States, 2002

Rate per 100 000 
Age Group, y No. Deaths (95% CI)

Males

0–4 0 0 (NA)

5–9 3 0.03 (0.00, 0.06)

10–14 196 1.81 (1.56, 2.06)

15–19 1280 12.23 (11.56, 12.90)

20–24 2152 20.63 (19.76, 21.5)

25–29 2003 20.84 (19.93, 21.75)

30–34 2132 20.31 (19.45, 21.17)

35–39 2484 22.78 (21.88, 23.68)

40–44 2821 24.76 (23.85, 25.67)

45–49 2608 24.89 (23.93, 25.85)

50–54 2188 23.84 (22.84, 24.84)

55–59 1708 23.54 (22.42, 24.66)

60–64 1129 20.46 (19.27, 21.65)

65–69 975 21.95 (20.57, 23.33)

70–74 1078 27.87 (26.21, 29.53)

75–79 1054 34.26 (32.19, 36.33)

80–84 884 44.08 (41.17, 46.99)

≥ 85 704 51.14 (47.36, 54.92)

Females

0–4 0 0 (NA)

5–9 1 0.01 (0.01, 0.03)

10–14 64 0.62 (0.47, 0.77)

15–19 233 2.36 (2.06, 2.66)

20–24 345 3.49 (3.12, 3.86)

25–29 420 4.52 (4.09, 4.95)

30–34 491 4.76 (4.34, 5.18)

35–39 657 6.03 (5.57, 6.49)

40–44 889 7.7 (7.19, 8.21)

45–49 865 8.02 (7.49, 8.55)

50–54 647 6.75 (6.23, 7.27)

55–59 478 6.19 (5.63, 6.75)

60–64 303 4.99 (4.43, 5.55)

65–69 222 4.32 (3.75, 4.89)

70–74 188 3.88 (3.33, 4.43)

75–79 177 4.06 (3.46, 4.66)

80–84 144 4.36 (3.65, 5.07)

≥ 85 122 3.82 (3.14, 4.5)

Source. Centers for Disease Control, National Centers for Injury Prevention and Control.21,34
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Note. YPLL = years of potential life lost.

FIGURE 1—Percentage of total years of potential life lost and rates of suicide in the United States
in 2002.

8534). This potential loss of life
was associated with an estimated
PVLE of $13 billion for all of
those who died from suicide in
that year. Using both the esti-
mates of YPLL and PVLE, we
found that the highest public
health burden attributable to
suicide is for men in the middle
years of life, although rates are
higher in youth and elders. The

YPLL and lost earnings we esti-
mated here do not reflect the
impact of suicide attempts. In a
previous study of hospitalizations
from suicide attempts, Palmer et
al.33 estimated that hospital and
physician costs in 1994 were
$581 million for attempted sui-
cide. However, because there has
not been national surveillance of
attempted suicide, the actual cost

to society in terms of long-term
disability is unknown.

Leading Causes of Death
Among Men in the Middle
Years of Life

In 2002, suicide ranked fourth
as a leading cause of death
among men in the middle years
of life (after heart disease, malig-
nant neoplasms, and uninten-

tional injuries) and exceeded
other leading causes of death
in this age group, such as HIV,
homicide, diabetes, and stroke.

DISCUSSION

The purpose of this study was
to initiate a more in-depth discus-
sion of how we can better under-
stand the public health burden at-
tributable to suicide in the United
States. Men in the middle years
of life have the highest absolute
risk for suicide. This group ac-
counts for the greatest YPLL and
the greatest expected value of lost
earnings that they would have
contributed to society. The YPLL
has been widely used to elucidate
the burden of disease for other
public health problems.35–38 The
YPLL is recognized by the US
General Accounting Office as the
best single indicator for reflecting
differences in the health status of
the states of the nation.39 We use
it as an indicator to begin a dis-
cussion about the potential im-
pact that the distribution of re-
sources for suicide prevention to
nontraditional prevention sites,
such as the workplace, would
likely have on a largely unrecog-
nized at risk population. (Worth
noting is that 1 limitation of
our use of the PVLE is that un-
employed men have a higher sui-
cide rate than employed men. In
addition, suicide rates are higher
in lower socioeconomic classes,
where incomes are lower, thus,
multiplying the number of sui-
cides by the average income for
men in the middle years of life
may lead to bias.40). Although
there are no published reports of
effective workplace interventions
for suicide prevention, we have
shown that a multilayered suicide
prevention program in the US Air
Force was associated with a 33%
relative risk reduction for suicide.
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As well, after “exposure” to the
US Air Force Suicide Prevention
Program, there were relative risk
reductions because of homicide,
accidental death, and domestic
violence.27 As such, men in the
middle years of life may offer a
potential target population to re-
duce the public health burden at-
tributable to suicide and other,
related deleterious outcomes.

Economists, lawyers, and
philosophers have struggled to
determine the “value of life.” 41

It was not our intention to con-
tribute to this debate; nor are we
implying that preventing suicide
in youth or elders should be rele-
gated as a secondary priority to
any other group. However, the
crucial need for prevention ef-
forts in these subpopulations has
been recognized for some time,
and there are some significant
initiatives that target reducing
suicide in these groups.42–51 Yet,
men in the middle years of life,
who contribute largely to the
YPLL because of suicide, are
rarely recognized as an impor-
tant group for suicide prevention.

Overall, suicide prevention has
struggled to gain a foothold in
the public health realm, largely
because of the perception that it
is an outcome with a low base
rate. The establishment of the
leading causes of death in the
United States is dependent to a
great extent on the manner in
which the disease categories are
constructed. For example, heart
disease is, by far, the leading
cause of death in the United
States. However, the NCHS tabu-
lates mortality of “diseases of the
heart” by grouping all diseases
containing words that refer to
the heart, which encompasses a
number of ICD-10 codes.21 The
same is true for malignant neo-
plasms, which include all can-
cers. Moreover, the American

Heart Association52 uses a differ-
ent definition than the NCHS to
define “cardiovascular disease,”
using one that includes mortality
from stroke and high blood pres-
sure, and increases the apparent
burden of disease. Suicide is
presently limited to 2 ICD-10
codes that categorize suicide as
either attributable to a firearm
or to other unspecified means
and their sequelae. In spite of
being defined as a narrow cate-
gory, suicide is the 11th leading
cause of death in the United
States overall21,25 and is the 4th
leading cause of death among
men in the middle years. Were
depression and alcohol addiction
considered the stroke and high
blood pressure of suicide, the
true need for prevention would
become more evident.

Depression is a well-known
risk factor for suicide in many
Western countries.53–56 The
Global Burden of Disease Project
200057 reports that unipolar
depressive disorders rank as the
fourth-leading cause of burden
of all outcomes (following all res-
piratory infections, perinatal, and
HIV), accounting for 4.4% of
the total disability adjusted life
years (DALYs) lost. In the age
group of 15 to 44 years, it is the
second highest burden, account-
ing for 8.6% of DALYs lost.
These estimates clearly reflect a
demonstratively high burden of
disease, albeit one that is likely
underestimated. Projections
based on present demographic
and epidemiological transitions
during the coming decade sug-
gest that, by the year 2020, the
burden of depression will in-
crease to 5.7% of the total bur-
den of disease, becoming the
second leading cause of DALYs
lost.57 The implications of this
are considerable. For example,
1 study has found that clinical

depression was significantly asso-
ciated with suicidal ideation,
with a population-attributable
risk of 46.9%.58 Moreover, a re-
cent study in US workers esti-
mated that workers with depres-
sion cost employers $44 billion
per year in lost productive time,
which was in excess of $32 bil-
lion per year compared with
peers without depression.59

Several reports suggest the
men in the workplace as a group
may be at especially high risk
for undiagnosed depression.60–62

A number of studies have found
that men are less likely to seek
help for depression than are
women.63–66 As cited by Moller-
Leimkuhler,67 a recent German
study of suicide concluded,
“women seek help—men die.”
However, there is relatively little
evidence that can explain the dis-
crepancy between the perception
of need and help-seeking behav-
iors for a mental health or psy-
chosocial problem. Interestingly,
gender-specific studies have fo-
cused primarily on somatic dis-
eases (such as cardiovascular dis-
ease) in males and on psychiatric
disorders (such as depression) in
women. This is despite reports
that the help-seeking behaviors
of men for depression are nega-
tively affected by common risk
factors for suicide, such as low
income and unemployment. It
will be important to establish
whether efforts such as those im-
plemented by the National Insti-
tutes of Mental Health to destig-
matize help-seeking behavior
among men68 will also be effec-
tive in reducing suicide for this
subpopulation.

We have demonstrated that
men in the middle years of life
contribute disproportionately to
the total public-health burden of
suicide mortality. Our review of
the prevention literature suggests

that the substantial burden faced
by this group has not been trans-
lated into a well-defined or well-
funded public health priority. Yet,
among men of this age group,
suicide is responsible for greater
premature mortality than other
important and well-funded public
health problems. It is timely,
given the recent release of the
report from the president’s com-
mission5 and the important dec-
laration of the surgeon general in
19991 regarding the urgency of
suicide prevention, to have more
balanced, data-driven discussions
regarding the challenges posed
by this problem and the difficult
task of setting priorities when
considering how to spend the na-
tion’s funds. By expanding the
“metrics of suicide,” we hope to
expand the dimensions of what
needs to be a well-informed, con-
tinuing public debate.
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