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Suicide is a major public health problem in
the United States. More than 35 000 reported
deaths are because of suicide each year.1,2 Suicide
is often misclassified and underreported.3

Among Americans aged 15 to 54 years, about
60% of planned first suicide attempts occurred
within the first year of having the onset of
suicidal ideation (seriously considering trying to
kill oneself).4---7 About 13% of suicidal ideators
in a year make a suicide attempt during that
year.8 The presence of suicidal ideation signif-
icantly increases the risk of suicide attempts5---7

and eventual death by suicide.9,10 In 2010,
an estimated 8.7 million adults in the United
States had suicidal ideation.8 To improve the
effectiveness of detecting and intervening with
people at high risk of suicide, it is critical to
fully understand specific risk and protective
factors associated with suicidal ideation.

Most previous studies used data from narrowly
defined samples (e.g., restricted age ranges,4,6,11---13

clinical samples,11---15 or a local community
sample16) and could not extrapolate the results
to the general US population. Moreover, most
studies focused on a restricted set of predictors
for suicidal ideations, such as sociodemo-
graphics, clinical symptoms, or psychiatric dis-
orders.5,6,12---14 Few studies have examined
potential protective factors (e.g., social support,
religious practice, and mental health treatment)
on suicidal ideation, and the samples of those
studies were limited to either older adults11,15,16

or Latinos.17 Furthermore, suicidal ideation is a
complex, multidimensional problem.2,18 Socio-
demographics and other risk and protective
factors of suicidal ideation tend to interact with
each other.2,18 However, no study has exam-
ined any interaction effects among these factors
on suicidal ideation.

Suicide rates differ by age,2,18---21 as many risk
and protective factors of suicide vary by age.19

Psychosocial stressors and family or develop-
mental issues are often age related and may
affect suicide risks.21 Some psychiatric disorders
with typical onset ages are also associated with

suicide.21 For example, the median age at onset
tends to be earlier for substance use disorder
(SUD, aged 20 years) than for mood disorders
(aged 30 years).22 Both SUD and mood disorder
are associated with suicide.2,6,7,21 An earlier age
of onset of major depression is associated with
increased suicidality.23 It is not surprising that
the prevalence of suicidal ideation is higher
among young adults than among older adults.5,24

However, none of the previous studies exam-
ined whether and how sociodemographics and
other risk and protective factors that are asso-
ciated with suicidal ideation differ by age.

Co-occurrence of major depression and SUD
greatly raises the risk of suicide.18 Major de-
pression is the most common individual disor-
der among people with suicidal behaviors.2,6

SUD may complicate depression, increase sus-
ceptibility to psychological impairment, and
contribute to an elevated risk for suicide.7,21,25

However, it is unknown whether and how
major depression and SUD influence each
other and affect the risk of suicidal ideation
among different age groups.

Effective treatments of suicidal ideation and
behaviors have emerged over the past decade.21

Effective interventions can reduce suicidal
ideation.12 However, more than half of adults
with past-year suicidal ideation did not receive
mental health services in the past year.26 Many
adults who perceived an unmet need did not
receive mental health services, indicating prob-
lems in access to treatment. Others received
mental health services but perceived an unmet
need, suggesting disparities in treatment qual-
ity. Little is known about the relationships
between the receipt of mental health treatment,
perception of unmet need, and suicidal ideation
among different age groups with or without
major depression or SUD.

Gaining a better understanding of these
questions will help enhance prevention efforts
and assist in developing specific interventions
to reduce suicidal ideation and suicide risk.
Using recent nationally representative data, we
estimated the prevalence rates of past-year
suicidal ideation by sociodemographic charac-
teristics and other risk and protective factors
and investigated the relationships between
these factors and suicidal ideation among
community-dwelling (i.e., civilian, noninstitu-
tionalized) adults.

Objectives. We examined the prevalence and correlates of past-year suicidal

ideation among US community-dwelling adults.

Methods. We examined data from 183 100 persons aged 18 years or older

(including 9800 sampled adults with past-year suicidal ideation) who partici-

pated in the 2008–2011 National Survey on Drug Use and Health. We applied

descriptive analyses and pooled and stratified (by age and major depression)

multivariate logistic regression models.

Results. The prevalence of past-year suicidal ideation among younger adults

(6.6% among those aged 18–25 years and 4.0% among those aged 26–49 years) was

higher thanwas that among adults aged 50 years or older (2.5%). The prevalence of

suicidal ideationwas high among adults withmajor depression (26.3%), adults with

both major depression and substance use disorder (37.7%), and adults who received

mental health treatment but perceived unmet treatment need (33.5%).

Conclusions.Many risk and protective factors of suicidal ideation are dynamic

and vary by age or major depression. These results have important implications

for developing specific suicide prevention strategies that help screen, assess,

and treat suicidal adults at the earliest possible time. (Am J Public Health. 2014;104:

488–497. doi:10.2105/AJPH.2013.301600)
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METHODS

We examined data from 183 100 persons
aged 18 years or older who participated in the
2008, 2009, 2010, and 2011 National Survey
on Drug Use and Health (NSDUH), a series
of annual cross-sectional nationally represen-
tative surveys of the US civilian, noninstitu-
tionalized population aged 12 years or older
conducted by the Substance Abuse and Mental
Health Services Administration. Each year,
the NSDUH employed a state-based design
with an independent, multistage area proba-
bility sample within each state and the District
of Columbia. The 8 states with the largest
populations are designated as large sample
states (California, Florida, Illinois, Michigan,
New York, Ohio, Pennsylvania, and Texas) and
have a sample size of about 3600 each. For
the remaining 42 states and the District of
Columbia, the sample size is about 900 per
state. Interviewers collected data in personal
visits to households and noninstitutional group
quarters. Further description of the data source
is available from the Substance Abuse and
Mental Health Services Administration Web
site.27

Measures

The 2008---2011 NSDUH questionnaires
asked all adult respondents if at any time dur-
ing the past 12 months they had thought
seriously about trying to kill themselves. NSDUH
provides the first nationally representative data
on suicidal ideation among the civilian, non-
institutionalized population aged 18 years or
older in the United States.

The NSDUH captures a respondent’s self-
rated health and number of emergency de-
partment visits (for any reason) in the past year.
The NSDUH also assesses whether a respon-
dent had a major depressive episode (MDE)
and SUD (alcohol or illicit drug dependence
or abuse) in the past year on the basis of the
Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition criteria.28 These mea-
sures have good validity and reliability.29---31

The NSDUH asks respondents to report their
past-year experiences with mental health treat-
ment, including outpatient or inpatient mental
health treatment or prescription medication
use for a mental health problem. The NSDUH
asks respondents whether they perceived an

unmet need for mental health treatment regard-
less of receipt of treatment in the past year
(yes or no).

We also examined age (aged 18---25, 26---49,
and ‡ 50 years determined by the prevalence
rates of suicidal ideation among these age
groups and by their sampling rates in NSDUH),
gender, race/ethnicity, educational attainment,
marital status, employment status, health in-
surance, annual family income as a percentage
of the federal poverty level (using the US Census
Bureau’s poverty thresholds for the correspond-
ing year: < 100%, 100---199%, and ‡ 200%),
metropolitan statistical area (using the rural/urban
continuum codes developed by the US De-
partment of Agriculture),27 and region.

We assessed the number of religious services
(excluding wedding and funeral services) at-
tended in the past year. Religious practice has
been considered a protective factor for sui-
cide because many organized religions have
moral objections to suicide and provide a so-
cial network or support to religious service
attendees.2,18

Data Analysis

We conducted descriptive analyses to estimate
the prevalence of past-year suicidal ideation.
We applied bivariate and multivariate logistic
regression modeling to investigate factors asso-
ciated with suicidal ideation. We examined in-
teractions between age and potential risk or
protective factors and interactions between
relevant factors (on the basis of a literature
review) in relation to the risk of suicidal ideation.

In addition to the main effects, we included
all potential interactions in a single multivariate
logistic regression model. We applied a back-
ward stepwise procedure to remove insignifi-
cant interactions (e.g., age and marital status
[P= .807], age and employment [P= .335], age
and the number of emergency visits [P = .560],
and age and SUD [P= .752]).

The final multivariate logistic regression
pooled model identified 8 significant inter-
actions (age and gender [P= .025], age and
race/ethnicity [P £ .001], age and education
[P £ .001], age and the number of religious
services attended [P £ .001], age and mental
health treatment and unmet need [P= .001], age
and MDE [P= .004], MDE and SUD [P £ .001],
and MDE and mental health treatment and
unmet need [P £ .001]). To better understand

how these factors are associated with suicidal
ideation, we conducted stratified (by age and
MDE) multivariate models. We used SUDAAN
software32 for all analyses to account for the
complex sample design and sampling weights
of the NSDUH.

RESULTS

Table 1 shows that the prevalence of past-
year suicidal ideation among younger adults
(6.6% among those aged 18---25 years and
4.0% among those aged 26---49 years) was
higher than was that among adults aged 50
years or older (2.5%). The prevalence of past-
year suicidal ideation among non-Hispanic
Whites (4.0%) was higher than was that among
Asians (2.6%) and Hispanics (2.7%) but lower
than that among non-Hispanic adults reporting
more than 1 race (5.6%) and Native Americans
or Alaska Natives (7.5%). The prevalence among
adults who graduated from college (2.9%) was
lower than that among those without a high
school education (4.0%).

The prevalence of suicidal ideation among
full-time employed adults (3.0%) was lower
than that among part-time employed adults
(4.7%), disabled adults (11.1%), and unem-
ployed adults (6.8%). The prevalence of sui-
cidal ideation among adults with MDE (26.3%)
was higher than that among adults without
(2.1%). The prevalence of suicidal ideation
among adults with SUD (11.3%) was higher
than that among adults without (3.0%). The
prevalence of suicidal ideation among those
who received mental health treatment in the
past year and still perceived unmet treatment
need (33.5%) or among adults who did not
receive treatment but perceived unmet need
(20.6%) was higher than that among those
without treatment or perceived met need (1.7%).

Table 2 presents the results of the multivariate
logistic regression pooled model (main effects
only) and stratified multivariate models by age.
The results of stratified multivariate analyses
by age and MDE are summarized in the box on
page e6. This box also highlights significant
differences in the effect sizes of factors associated
with suicidal ideation, which we tested in the final
multivariate logistic regression pooled model
identifying the 8 significant interaction effects.

The relationship between race/ethnicity and
suicidal ideation varied by age. Among persons
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aged 18 to 25 years, non-Hispanic Blacks were
1.3 times more likely to have suicidal idea-
tion than their White counterparts. However,
among persons aged 26 to 49 years, non-
Hispanic Blacks and non-Hispanic Whites had
similar risk of suicidal ideation. Among persons
aged 50 years or older, non-Hispanic Whites
were 2 (reciprocal of 0.5) times more likely
to have suicidal ideation than were their Black
counterparts.

Among persons aged 18 to 25 years, Asians
were 1.7 times more likely to have suicidal
ideation than were their White counterparts,
but Hispanic and non-Hispanic Whites had
similar risk of suicidal ideation. Among persons
aged 26 years or older, Asians and non-
Hispanic Whites had a similar risk of suicidal
ideation, but non-Hispanic Whites were 1.4
to 1.7 (reciprocal of 0.6---0.7) times more likely
to have suicidal ideation than were Hispanic
Whites.

Among persons aged 18 to 25 years and among
persons aged 50 years or older, Native Americans
or Alaska Natives and Native Hawaiians or
Other Pacific Islanders were 1.6 to 7.1 times
more likely to have suicidal ideation than were
their White counterparts. Among persons aged
26 to 49 years, these 2 minority groups did not
significantly differ from their White counterparts
in the risk of suicidal ideation.

The relationship between education and
suicidal ideation varied by age. Among adults
aged 18 to 25 years, high school graduates
were 1.3 times more likely to have suicidal
ideation than were college graduates. How-
ever, among adults aged 26 years or older,
high school graduates and college graduates
had similar risks of suicidal ideation.

Unemployment was associated with a high
risk of suicidal ideation among adults aged 18
to 25 years. Having part-time employment and
being disabled for work were associated with
a higher risk of suicidal ideation among adults
aged 18 to 49 years. However, employment
status was not associated with suicidal ideation
among adults aged 50 years or older. Further-
more, family income was not related to suicidal
ideation among each of the examined age groups.

The relationship between the number of
religious services attended and suicidal idea-
tion varied by age. Among adults aged 18 to 25
years, those who attended 1 to 24 religious
services were less likely to have suicidal

TABLE 1—Characteristics and Prevalence of Suicidal Ideation in the Past Year Among US

Persons Aged 18 Years or Older (n = 183 100): National Survey on Drug Use and Health,

2008–2011

Characteristics

Distribution of

Sampled

Adults, % (SE)

Past-Year

Suicidal Ideation,

Prevalence (SE)

Past-Year Suicidal

Ideation,

UOR (95% CI)

Age, y

18–25 14.8 (0.13) 6.6 (0.10) 2.8 (2.53, 3.09)

26–49 43.3 (0.24) 4.0 (0.10) 1.7 (1.49, 1.84)

‡ 50 41.9 (0.28) 2.5 (0.11) 1.0 (Ref)

Gender

Male 48.3 (0.19) 3.5 (0.09) 1.0 (Ref)

Female 51.7 (0.19) 3.9 (0.09) 1.1 (1.03, 1.20)

Race/ethnicity

Non-Hispanic White 68.0 (0.29) 4.0 (0.08) 1.0 (Ref)

Non-Hispanic Black 11.5 (0.19) 3.6 (0.18) 0.9 (0.82, 1.01)

Asian 4.5 (0.13) 2.6 (0.28) 0.7 (0.52, 0.80)

Non-Hispanic ‡ 1 race 1.2 (0.04) 5.6 (0.65) 1.5 (1.13, 1.85)

Native American or Alaska Native 0.5 (0.03) 7.5 (1.45) 2.0 (1.31, 2.98)

Native Hawaiian or other Pacific Islander 0.3 (0.03) 6.1 (2.00) 1.6 (0.78, 3.16)

Hispanic 13.9 (0.21) 2.7 (0.15) 0.7 (0.61, 0.77)

Education

< high school 15.0 (0.17) 4.0 (0.16) 1.0 (Ref)

High school 30.5 (0.20) 4.0 (0.13) 1.0 (0.91, 1.12)

Some college 25.8 (0.19) 4.2 (0.14) 1.1 (0.96, 1.18)

College graduate 28.7 (0.26) 2.9 (0.13) 0.7 (0.63, 0.81)

Health insurance

Private insurance only 55.1 (0.27) 3.2 (0.08) 1.0 (Ref)

No insurance coverage 16.0 (0.16) 5.1 (0.16) 1.6 (1.51, 1.77)

Other 28.9 (0.25) 4.0 (0.14) 1.3 (1.16, 1.38)

Employment status

Employed, full time 51.1 (0.23) 3.0 (0.08) 1.0 (Ref)

Employed, part time 14.0 (0.13) 4.7 (0.18) 1.6 (1.45, 1.76)

Disabled for work 5.0 (0.10) 11.1 (0.54) 4.1 (3.62, 4.60)

Unemployed 5.8 (0.09) 6.8 (0.32) 2.4 (2.15, 2.68)

Other 24.1 (0.23) 2.6 (0.12) 0.9 (0.77, 0.96)

Family income, % of federal poverty levela

< 100 12.6 (0.17) 6.2 (0.22) 2.1 (1.90, 2.27)

100–199 19.8 (0.18) 4.3 (0.15) 1.4 (1.31, 1.55)

‡ 200 67.2 (0.27) 3.1 (0.07) 1.0 (Ref)

Marital status

Married 53.8 (0.26) 2.4 (0.08) 1.0 (Ref)

Unmarried 46.2 (0.26) 5.3 (0.11) 2.3 (2.08, 2.42)

Metropolitan statistical area

Yes 83.9 (0.28) 3.7 (0.07) 1.0 (0.89, 1.07)

No 16.1 (0.28) 3.8 (0.16) 1.0 (Ref)

Continued
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ideation than were their counterparts without
any service attendance. Among adults aged 26
to 49 years, those who attended more than 52
services were less likely to have suicidal idea-
tion than were their counterparts without
service attendance. Among adults aged 50 years
or older, those who attended 25 or more reli-
gious services were less likely to have suicidal
ideation than were their counterparts without
service attendance.

Among adults with past-year MDE, 26.3%
had past-year suicidal ideation. Among adults
with past-year SUD, 11.3% had past-year sui-
cidal ideation. Among adults with co-occurring
MDE and SUD in the past year, 37.7% had
past-year suicide ideation (data not shown).
Adults with SUD were more likely (1.4 times
among adults with MDE vs 1.9 times among
adults without MDE) to have suicidal ideation
than were their counterparts without. Adults

withMDEweremore likely (5.4---6.4 times among
those aged 18---49 years vs 4.3 times among those
aged 50 years or older) to have suicide ideation
than were their nondepressed counterparts.

Figure 1 shows that among community-dwelling
adults with past-year suicidal ideation in the
United States, 25.9% received mental health
treatment and did not perceive unmet treat-
ment need in the past year; 22.6% received
treatment but still perceived unmet treatment
need; 12.8% did not receive treatment but
perceived unmet treatment need; and 38.1%
neither received mental health treatment nor
perceived unmet treatment need.

One third of adults who received mental
health treatment in the past year but perceived
unmet treatment need had suicidal ideation.
About 20% of adults who did not receive
mental health treatment in the past year but
perceived unmet treatment need had suicidal
ideation (data not shown).

The relationship between mental health
treatment and unmet perceived treatment need
and suicidal ideation varied by age and MDE.
Adults who received mental health treatment
but perceived unmet need in the past year were
more likely (6.1 times among those aged 18---
25 years vs 8.9---9.8 times among aged 26
years or older) to have suicidal ideation than
were their counterparts who neither received
treatment nor perceived unmet need. Adults
who received mental health treatment but still
perceived unmet need in the past year were
more likely (4.7 times among depressed adults
vs 12.9 times among nondepressed adults) to
have suicidal ideation than were their coun-
terparts who neither received treatment nor
perceived unmet need.

DISCUSSION

Suicide is the 10th leading cause of death in the
US population and the 4th leading cause of death
among US adults aged 18 to 65 years.33 It is
critical to improve the effectiveness of screening,
assessing, and intervening with people with sui-
cidal ideation. On the basis of the most recent
nationally representative data with large sam-
ple sizes including about 9800 sampled adults
with past-year suicidal ideation, we estimated
the prevalence rates of past-year suicidal ideation
by sociodemographic and other risk and pro-
tective factors and investigated factors associated

TABLE 1—Continued

Region

Northeast 18.4 (0.21) 3.7 (0.15) 1.1 (0.98, 1.21)

Midwest 21.8 (0.21) 4.2 (0.13) 1.3 (1.15, 1.38)

South 36.6 (0.30) 3.4 (0.11) 1.0 (Ref)

West 23.1 (0.28) 4.0 (0.15) 1.2 (1.08, 1.32)

No. religious services attended in past year

0 37.0 (0.22) 4.5 (0.12) 1.0 (Ref)

1–2 10.5 (0.12) 4.5 (0.23) 1.0 (0.88, 1.11)

3–5 9.5 (0.14) 4.3 (0.24) 0.9 (0.84, 1.07)

6–24 13.4 (0.14) 3.6 (0.17) 0.8 (0.71, 0.88)

25–52 15.4 (0.16) 2.5 (0.15) 0.6 (0.48, 0.62)

> 52 13.8 (0.16) 2.1 (0.13) 0.5 (0.40, 0.52)

Unknown 0.5 (0.03) 3.9 (1.43) 0.9 (0.40, 1.81)

Self-rated health

Excellent 23.0 (0.18) 2.1 (0.10) 1.0 (Ref)

Very good 36.5 (0.20) 3.1 (0.09) 1.5 (1.33, 1.67)

Good 27.3 (0.20) 4.1 (0.14) 2.0 (1.77, 2.23)

Fair or poor 13.2 (0.16) 7.5 (0.26) 3.8 (3.35, 4.22)

No. past-year emergency department visits

0 71.9 (0.19) 2.8 (0.07) 1.0 (Ref)

1 15.1 (0.14) 5.2 (0.18) 1.8 (1.68, 2.00)

2 8.9 (0.12) 5.4 (0.25) 2.0 (1.77, 2.19)

‡ 3 4.1 (0.08) 11.8 (0.56) 4.6 (4.12, 5.19)

Receipt of mental health treatment and

perception of unmet need in the past year

Received treatment and did not perceive unmet need 11.0 (0.13) 8.8 (0.33) 5.6 (5.09, 6.18)

Received treatment but perceived unmet need 2.5 (0.05) 33.5 (0.98) 29.2 (26.30, 32.41)

Did not receive treatment but perceived unmet need 2.33 (0.05) 20.6 (0.80) 15.0 (13.44, 16.72)

Neither received treatment nor perceived unmet need 83.9 (0.15) 1.7 (0.05) 1.0 (Ref)

Unknown 0.3 (0.02) 7.7 (1.70) 4.8 (2.98, 7.72)

Past-year substance use disorder

Yes 8.8 (0.10) 11.3 (0.32) 4.1 (3.79, 4.44)

No 91.2 (0.10) 3.0 (0.07) 1.0 (Ref)

Past-year major depressive episode

Yes 6.6 (0.09) 26.3 (0.59) 16.5 (15.20, 17.81)

No 93.4 (0.09) 2.1 (0.05) 1.0 (Ref)

Note. CI = confidence interval; UOR = unadjusted odds ratio. We rounded sample size to the hundreds place to reduce data
disclosure risk.
aDefined by the 2008–2011 US Census.
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TABLE 2—Multivariate Analyses Showing Factors Associated With Suicidal Ideation in the Past Year Among US Persons Aged 18 Years or Older

(n = 183 100): National Survey on Drug Use and Health, 2008–2011

Stratified Models by Age, AOR (95% CI)

Characteristics

Pooled Model

(n = 183 100),

AOR (95% CI)

Persons

Aged 18–25 Years

(n = 90 900)

Persons

Aged 26–49 Years

(n = 64 400)

Persons

Aged ‡ 50 Years
(n = 27 800)

Age, y

18–25 2.0 (1.76, 2.31)

26–49 1.3 (1.13, 1.46)

‡ 50 (Ref) 1.00

Age as a continuous variable 0.92 (0.90, 0.93) 1.00 (1.00, 1.01) 1.00 (0.96, 1.03)

Gender

Male (Ref) 1.00 1.00 1.00 1.00

Female 0.8 (0.71, 0.85) 0.9 (0.84, 0.99) 0.8 (0.68, 0.87) 0.7 (0.56, 0.88)

Race/ethnicity

Non-Hispanic White (Ref) 1.00 1.00 1.00 1.00

Non-Hispanic Black 1.0 (0.85, 1.11) 1.3 (1.18, 1.49) 1.0 (0.83, 1.23) 0.5 (0.38, 0.88)

Asian 1.2 (0.91, 1.48) 1.7 (1.33, 2.04) 1.3 (0.95, 1.84) 0.6 (0.20, 1.68)

Non-Hispanic ‡ 1 race 1.0 (0.75, 1.41) 1.3 (0.99, 1.63) 1.0 (0.71, 1.52) 0.8 (0.30, 2.01)

Native American or Alaska Native 1.7 (1.07, 2.59) 1.6 (1.01, 2.53) 1.0 (0.61, 1.64) 2.7 (1.22, 6.06)

Native Hawaiian or other Pacific Islander 2.3 (1.03, 5.31) 1.8 (1.10, 3.05) 1.2 (0.40, 3.44) 7.1 (1.65, 30.67)

Hispanic 0.8 (0.66, 0.86) 1.0 (0.92, 1.16) 0.7 (0.55, 0.85) 0.6 (0.35, 0.89)

Education

< high school 1.0 (0.85, 1.15) 1.2 (0.99, 1.41) 1.1 (0.88, 1.37) 0.7 (0.46, 0.96)

High school 1.2 (1.02, 1.32) 1.3 (1.13, 1.54) 1.1 (0.97, 1.34) 1.0 (0.75, 1.33)

Some college 1.1 (0.94, 1.21) 1.1 (0.94, 1.28) 1.1 (0.93, 1.27) 1.0 (0.74, 1.35)

College graduate (Ref) 1.00 1.00 1.00 1.00

Health insurance

Private insurance only (Ref) 1.00 1.00 1.00 1.00

No insurance coverage 1.1 (0.96, 1.19) 1.2 (1.10, 1.36) 1.0 (0.88, 1.23) 1.0 (0.64, 1.42)

Other 1.0 (0.84, 1.07) 1.0 (0.89, 1.12) 0.9 (0.76, 1.13) 0.9 (0.71, 1.26)

Employment status

Employed, full time (Ref) 1.00 1.00 1.00 1.00

Employed, part time 1.2 (1.07, 1.35) 1.2 (1.06, 1.31) 1.3 (1.06, 1.54) 1.0 (0.68, 1.43)

Disabled for work 1.3 (1.10, 1.58) 1.4 (1.04, 1.93) 1.5 (1.20, 1.90) 1.1 (0.72, 1.56)

Unemployed 1.3 (1.17, 1.53) 1.3 (1.16, 1.49) 1.2 (0.98, 1.50) 1.5 (0.90, 2.44)

Other 1.0 (0.84, 1.09) 1.0 (0.88, 1.11) 1.0 (0.83, 1.25) 0.8 (0.61, 1.13)

Family income, % of federal poverty levela

< 100 (Ref) 1.00 1.00 1.00 1.00

100–199 1.0 (0.86, 1.09) 1.0 (0.93, 1.17) 0.9 (0.76, 1.10) 1.0 (0.72, 1.45)

‡ 200 1.0 (0.90, 1.13) 1.0 (0.92, 1.14) 0.9 (0.78, 1.14) 1.1 (0.74, 1.52)

Marital status

Married (Ref) 1.00 1.00 1.00 1.00

Unmarried 1.3 (1.16, 1.41) 1.2 (1.00, 1.33) 1.3 (1.14, 1.45) 1.4 (1.09, 1.72)

Metropolitan statistical area

Yes 1.1 (0.95, 1.18) 1.1 (1.01, 1.24) 0.9 (0.79, 1.04) 1.2 (0.95, 1.62)

No (Ref) 1.00 1.00 1.00 1.00

Continued
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with past-year suicidal ideation among commu-
nity-dwelling adults in the United States. We
have presented evidence that risk and protective
factors of suicidal ideation are dynamic and vary
by age and MDE, which may help identify and
treat suicidal adults at the earliest possible time.

Although race/ethnicity is associated with
suicide rates across the life span,21 our findings
about the relationship between race/ethnicity
and suicidal ideation were inconsistent in the
literature. One study did not find a relationship
between race/ethnicity and suicidal ideation
among adults aged 18 to 54 years.6 Another
study found that older Black and Hispanic pa-
tients with depression were less likely to have
suicidal ideation than were their White coun-
terparts.11We have demonstrated that the

relationship between race/ethnicity and suicidal
ideation is complex and varies by age. These
race/ethnicity-specific results will be informa-
tive for clinicians to screen for and treat adults
with suicidal ideation by paying special atten-
tion to age and race/ethnicity. Future research
is needed to fully understand why the rela-
tionship between race/ethnicity and suicidal
ideation varies by age.

Two previous studies reported that low
educational attainment was associated with
suicidal ideation.2,6 Another study did not
find a relationship between education and
suicidal ideation.16 Our results suggest that
the relationship between education and sui-
cidal ideation varies by age. Previous studies
found that unemployed or disabled adults

aged 18 to 54 years were more likely to have
suicidal ideation than were their employed
counterparts.2,6 Our results reveal that em-
ployment status was not associated with sui-
cidal ideation among adults aged 50 years
or older.

We found that family income was not re-
lated to suicidal ideation among each of the
examined age groups, although unadjusted
analysis showed that higher prevalence of
suicidal ideation was related to lower income.
The association of suicidal ideation with family
income may be attributable to other factors
adjusted in the multivariate model. Our study
reveals detailed relationships between socio-
economic status and suicidal ideation. Future
research is needed to better understand the

TABLE 2—Continued

No. religious services attended in past year

0 (Ref) 1.00 1.00 1.00 1.00

1–2 1.0 (0.83, 1.10) 0.8 (0.71, 0.91) 1.1 (0.90, 1.33) 0.9 (0.66, 1.35)

3–5 1.0 (0.83, 1.11) 0.8 (0.67, 0.88) 1.0 (0.82, 1.21) 1.1 (0.80, 1.58)

6–24 0.9 (0.75, 0.96) 0.8 (0.73, 0.94) 0.9 (0.76, 1.08) 0.8 (0.57, 1.07)

25–52 0.8 (0.67, 0.89) 0.9 (0.76, 1.01) 0.8 (0.68, 1.01) 0.7 (0.48, 0.88)

> 52 0.7 (0.60, 0.81) 0.9 (0.79, 1.05) 0.8 (0.62, 0.97) 0.5 (0.35, 0.74)

Unknown 1.0 (0.55, 1.99) 0.5 (0.24, 0.83) 1.5 (0.66, 3.34) 0.9 (0.23, 3.19)

Self-rated health

Excellent 1.00 1.00 1.00 1.00

Very good 1.2 (1.06, 1.36) 1.3 (1.12, 1.40) 1.3 (1.10, 1.56) 1.0 (0.66, 1.46)

Good 1.4 (1.20, 1.55) 1.4 (1.24, 1.57) 1.4 (1.15, 1.67) 1.3 (0.90, 1.94)

Fair or poor 1.8 (1.57, 2.12) 1.8 (1.56, 2.17) 1.9 (1.50, 2.32) 1.8 (1.22, 2.74)

No. past-year emergency department visits

0 1.00 1.00 1.00 1.00

1 1.3 (1.21, 1.49) 1.4 (1.23, 1.50) 1.4 (1.77, 1.58) 1.3 (1.03, 1.69)

2 1.3 (1.15, 1.49) 1.4 (1.19, 1.53) 1.3 (1.04, 1.51) 1.3 (0.95, 1.87)

‡ 3 1.8 (1.51, 2.06) 1.5 (1.26, 1.69) 1.7 (1.35, 2.07) 2.2 (1.50, 3.08)

Receipt of mental health treatment and unmet need in the past year

Received treatment and did not perceive unmet need 3.1 (2.79, 3.50) 2.7 (2.36, 2.96) 3.1 (2.66, 3.65) 3.6 (2.76, 4.60)

Received treatment but perceived unmet need 8.5 (7.34, 9.73) 6.1 (5.31, 7.02) 9.8 (8.05, 11.88) 8.9 (5.98, 13.11)

Did not receive treatment but perceived unmet need 5.9 (5.17, 6.79) 5.4 (4.78, 6.11) 6.2 (5.02, 7.63) 6.1 (3.54, 10.36)

Neither received treatment nor perceived unmet need 1.00 1.00 1.00 1.00

Unknown 3.1 (1.87, 5.07) 2.3 (1.44, 3.61) 3.9 (1.86, 8.20) 2.9 (0.74, 11.66)

Past-year substance use disorder

Yes 1.8 (1.59, 1.92) 1.9 (1.75, 2.06) 1.8 (1.59, 2.12) 1.5 (1.04, 2.19)

No 1.00 1.00 1.00 1.00

Past-year major depressive episode

Yes 5.4 (4.87, 5.98) 6.4 (5.80, 7.07) 5.4 (4.63, 6.30) 4.3 (3.32, 5.61)

No 1.00 1.00 1.00 1.00

Note. AOR = adjusted odds ratio; CI = confidence interval. We rounded sample size to the hundreds place to reduce data disclosure risk.
aDefined by the 2008–2011 US Census.
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Summary of Main Results: National Survey on Drug Use and Health, United States, 2008–2011

Increased Risk Decreased Risk

Persons aged 18–25 y

d Non-Hispanic Blacks (OR = 1.3; Ref = non-Hispanic Whites)a d Each additional year of age (OR = 0.9)

d Native Americans or Alaska Natives, Asians, and Native Hawaiians or other Pacific Islanders

(OR = 1.6–1.8; Ref = non-Hispanic Whites)

d Women (OR = 0.9)b

d High school education (OR = 1.3; Ref = college graduates)

d Attended 1–24 religious services in the past year (OR = 0.8;

Ref = no religious service in the past year)

d Part-time employed, disabled for work, and unemployed (OR = 1.2–1.4; Ref = full-time employed)

d Very good, good, and fair or poor self-rated health (OR = 1.3–1.8)

d ‡ 1 emergency department visits (OR = 1.4–1.5)
d Received mental health treatment and did not perceive unmet need (OR = 2.7; Ref = neither

received mental health treatment nor perceived unmet need)c

d Received mental health treatment and perceived unmet need (OR = 6.1; Ref = neither received

mental health treatment nor perceived unmet need)d

d Did not receive mental health treatment but perceived unmet need (OR = 5.4; Ref = neither

received mental health treatment nor perceived unmet need)

d Substance use disorder (OR = 1.9)

d Major depressive episode (OR = 6.4)e

Persons aged 26–49 y

d Part-time employed and disabled for work (OR = 1.3–1.5; Ref = full-time employed) d Women (OR = 0.8)

d Unmarried (OR = 1.3) d Hispanics (OR = 0.7; Ref = non-Hispanic Whites)

d Very good, good, and fair or poor self-rated health (OR = 1.3–1.9) d Attended > 52 religious services in the past year (OR = 0.8;

Ref = no religious service in the past year)d ‡ 1 emergency department visits (OR = 1.4–1.7)
d Received mental health treatment and did not perceive unmet need (OR = 3.1; Ref = neither

received mental health treatment nor perceived unmet need)

d Received mental health treatment and perceived unmet need (OR = 9.8; Ref = neither received

mental health treatment nor perceived unmet need)

d Did not receive mental health treatment, but perceived unmet need (OR = 6.2; Ref = neither

received mental health treatment nor perceived unmet need)

d Substance use disorder (OR = 1.8)

d Major depressive episode (OR = 5.4)f

Persons aged ‡ 50 y
d Native Americans or Alaska Natives (OR = 2.7; Ref = non-Hispanic Whites) d Women (OR = 0.7)b

d Native Hawaiians or other Pacific Islanders (OR = 7.1; Ref = non-Hispanic Whites) d Non-Hispanic Blacks (OR = 0.5; Ref = non-Hispanic Whites)a

d Unmarried (OR = 1.4) d Hispanics (OR = 0.6; Ref = non-Hispanic Whites)

d Fair or poor self-rated health (OR = 1.8; Ref = excellent) d Without high school education (OR = 0.7; Ref = college graduates)

d ‡ 3 emergency department visits (OR = 2.2; Ref = no emergency department visit) d Attended ‡ 25 religious services in the past year (OR = 0.5–0.7;
Ref = no religious service in the past year)d Received mental health treatment and did not perceive unmet need (OR = 3.6; Ref = neither

received mental health treatment nor perceived unmet need)c

d Received mental health treatment and perceived unmet need (OR = 8.9; Ref = neither received

mental health treatment nor perceived unmet need)d

d Did not receive mental health treatment, but perceived unmet need (OR = 6.1; Ref = neither

received mental health treatment nor perceived unmet need)

d Substance use disorder (OR = 1.5)

d Major depressive episode (OR = 4.3)e,f
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complex relationships among socioeconomic
status, suicidal ideation, suicide attempt, and
death by suicide among adults.

Religious beliefs and practice are related
to lower rates of suicidal behaviors.2,18 Our
study reveals that the relationship between the
number of religious services attended and
suicidal ideation is complex and varies by age.
A previous study reported that religious practice
is the most common coping strategy among
suicidal adults with mental illness.34 However,
it is critical for these adults to use mental health
services for treating their suicidal ideation.
Religious service attendance is not necessarily

a protective factor for suicidal ideation, as it
depends on a person’s age and frequency of
religious service attendance.

Consistent with the results of previous stud-
ies,2,6,18,23 our results reveal that MDE and
SUD influence each other and increase the risk
of suicidal ideation. MDE and SUD are often
underdiagnosed, misdiagnosed, undertreated,
or untreated.11,12,35 To reduce suicidal ideation,
it is critical for clinicians to screen and assess
adults with MDE or SUD for suicide risk and
then intervene accordingly.

Among past-year suicidal ideators, fewer
than 50% received mental health services in

the past year.8 The low mental health treat-
ment rate may be because of the lack of public
awareness and access to mental health treat-
ment, discrimination against persons with men-
tal illness,26 or a belief that problems could
be handled without treatment.8,36 Consistently,
among National Suicide Prevention Lifeline
callers who did not use mental health services,
more than half of them felt that they did not
have problems or could handle it without
treatment.36 Public awareness and training for
gatekeepers at primary care and emergency
settings are needed to identify adults with
suicidal ideation.

Continued

Adults with major depressive episodes

d Adults aged 18–49 (OR = 1.5–2.4; Ref = adults aged ‡ 50 y) d Women (OR = 0.7)

d Unemployed (OR = 1.3; Ref = full-time employed) d Attended > 52 religious services in the past year

(OR = 0.7; Ref = no religious service in the past year)d Unmarried (OR = 1.2)

d Fair or poor self-rated health (OR = 1.3; Ref = excellent)

d ‡ 3 emergency department visits (OR = 1.5; Ref = no emergency department visit)
d Substance use disorder (OR = 1.4)g

d Received mental health treatment and did not perceive unmet need (OR = 2.1; Ref = neither

received mental health treatment nor perceived unmet need)h

d Received mental health treatment and perceived unmet need (OR = 4.7; Ref = neither received

mental health treatment nor perceived unmet need)i

d Did not receive mental health treatment, but perceived unmet need (OR = 2.8; Ref = neither

received mental health treatment nor perceived unmet need)j

Adults without major depressive episodes

d Adults aged 18–25 y (OR = 1.7; Ref = adults aged ‡ 50 y) d Women (OR = 0.8)

d Native Hawaiians or other Pacific Islanders (OR = 2.8; Ref = non-Hispanic Whites) d Attended > 5 religious services in the past year

(OR = 0.7–0.8; Ref = no religious service in the past year)d High school education (OR = 1.2; Ref = college graduates)

d Part-time employed, disabled for work, and unemployed (OR = 1.2–1.4)

d Unmarried (OR = 1.3)

d Very good, good, and fair or poor self-rated health (OR = 1.3–2.0)

d ‡ 1 emergency department visits (OR = 1.5–1.9)
d Substance use disorder (OR = 1.9)g

d Received mental health treatment and did not perceive unmet need (OR = 3.2; Ref = neither

received mental health treatment nor perceived unmet need)h

d Received mental health treatment and perceived unmet need (OR = 12.9; Ref = neither received

mental health treatment nor perceived unmet need)i

d Did not receive mental health treatment, but perceived unmet need (OR = 8.7; Ref = neither

received mental health treatment nor perceived unmet need)j

Note. OR = odds ratio.
a,e,g,h,i,jThe difference between the two effect sizes was statistically significant at the .001 level, which was tested in the final multivariate logistic regression pooled model identifying the 8 significant
interaction effects.
b,c,dThe difference between the two effect sizes was statistically significant at the .05 level, which was tested in the final multivariate logistic regression pooled model identifying the 8 significant
interaction effects.
fThe difference between the two effect sizes was statistically significant at the .01 level, which was tested in the final multivariate logistic regression pooled model identifying the 8 significant
interaction effects.
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We found that the relationship between
mental health treatment and unmet treatment
need and suicidal ideation varies by age and
MDE. Gatekeepers and families or friends need
to pay particular attention to the unmet treat-
ment need of their patients and loved ones. It is
critical for suicidal ideators to receive timely
mental health treatment. The Substance Abuse
and Mental Health Services Administration’s
National Suicide Prevention Lifeline program,
a toll-free suicide prevention hotline that pro-
vides free and confidential crisis counseling to
anyone anytime, encourages timely treatment
seeking particularly among suicidal ideators.36,37

Limitations

This study has several limitations. First, the
NSDUH questionnaire did not ask about family
history of suicide and suicide attempts and
therefore could not examine the genetic factor
and relevant family environment that may be
related to suicidal ideation. Second, the NSDUH
questionnaire did not ask about the experience
of stressful life events that may interact with
predisposing and facilitating factors to increase
suicidal ideation. Third, we could not examine
the onset time and severity of suicidal ideation,
timing of the receipt of mental health treat-
ment, perceived burdensomeness and sense of
belonging as well as acquired ability for lethal
self-harm emphasized in the interpersonal---
psychological theory of suicidal behavior,38

or social support, because the NSDUH did not
collect these important pieces of information.
It is impossible to determine whether suicidal
ideation occurred before or after mental health
treatment was received.

Fourth, suicide rates increased during the
US economic recession between 2007 and
2010.39 We could not compare the prevalence
of suicidal ideation before and after this re-
cession because the NSDUH did not collect
suicidal ideation and behavior before 2008.
Fifth, because the NSDUH does not sample
institutionalized persons, our results could be
generalized only to community-dwelling adults
in the United States. Sixth, because of the
lack of an a priori hypothesis and because of
a large number of comparisons, further stud-
ies are needed to confirm our results. Finally,
because of the nature of the cross-sectional
data, it is impossible to determine causality of
suicidal ideation among adults.

Conclusions

Suicide prevention has emerged as a na-
tional priority.40 More efforts are needed to
increase access to and quality of mental health
treatment among adults with suicidal ideation.
We have revealed strong evidence that risk
and protective factors of suicidal ideation are
dynamic and vary by age or MDE. These re-
sults have important implications for developing
specific suicide prevention strategies helping

screen, assess, and treat suicidal adults at the
earliest possible time. Almost two fifths of past-
year suicidal ideators did not receive mental
health treatment or perceived unmet treatment
need in the past year.

The age- and depression-specific risk and
protective factors we identified will be infor-
mative for training gatekeepers at emergency
departments and primary care settings and for
promoting public awareness encouraging adults
with suicidal ideation to seek timely treatment.
Further studies are needed to better under-
stand the interrelationships we identified and
how they lead to or protect against suicidal
ideation. j
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