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Abstract

Background. The age-adjusted rate of suicide death in the USA has increased significantly
since 2000 and little is known about national trends in non-fatal suicidal behaviors (ideation,
plan, and attempt) among adults and their associated sociodemographic and clinical charac-
teristics. This study examined trends in non-fatal suicidal behaviors among adults in the USA.
Methods. Data were obtained from adults 18–65 years of age who participated in the National
Survey on Drug Use and Health (NSDUH), including mental health assessment, from 2009 to
2017 (n = 335 359). Examinations of data involved trend analysis methods with the use of
logistic regressions and interaction terms.
Results. Suicidal ideation showed fluctuation from 2009 to 2017, whereas suicide plan and
attempt showed significantly positive linear trends with the odds increasing by an average
of 3% and 4%, respectively. Suicide plan increased the most for females and adults ages
18–34, and attempt increased the most for adults with drug dependence. Both plan and
attempt increased the most among adults who either had mental illness but were not in treat-
ment or had no mental illness.
Conclusions. Given attempted suicide is the strongest known risk factor for suicide death,
reducing non-fatal suicidal behaviors including attempt are important public health and clin-
ical goals. The interactional findings of age, sex, mental health status, and drug dependence
point toward the importance of tailoring prevention efforts to various sociodemographic
and clinical factors.

Introduction

Suicide is a leading public health concern in the USA with a 30% increase in the age-adjusted
rate of suicide death from 2000 with 10.4 per 100 000 to 2016 with 13.5 per 100 000
(Hedegaard, Curtin, & Warner, 2018). Non-fatal suicidal behaviors, including suicidal idea-
tion, plan, and attempt with intent to die (World Health Organization, 2014), are important
clinical events and risk factors that are potentially important prevention targets (Hawton
et al., 2015; Olfson et al., 2017). Data from the World Health Organization of 21 countries
(n > 100 000) indicate the likelihood of an individual with suicidal ideation making a plan is
33% and attempt is 30% (Borges et al., 2010; Nock et al., 2008). Furthermore, approximately
60% of individuals who made a suicide plan and/or attempt after experiencing ideation did so
within a year of ideation onset (Nock et al., 2008).

Population-based surveillance of non-fatal suicidal behaviors (ideation, plan, and attempt)
is important to evaluate suicide prevention and intervention at the national level. Hedegaard
et al. (2018) reported a significant increase in US suicide rates from 2000 to 2016 with a focus
on sociodemographic characteristics over time. However, non-fatal suicidal behaviors were not
reported. A few studies have made efforts to evaluate national trends of non-fatal suicidal
behaviors, but most were limited in scope (Han et al., 2018; Haukka, Suominen, Partonen,
& Lonnqvist, 2008; Twenge, Cooper, Joiner, Duffy, & Binau, 2019). Han et al. (2018) evaluated
the national trends for non-fatal suicidal behaviors from 2009 to 2015, yet only reported these
trends for young adults between 18 and 25 years of age. Olfson et al. (2017) examined the US
suicide attempt rate trend from 2004 to 2005 and 2012 to 2013 among adults yet did not exam-
ine suicidal ideation or plans. Twenge et al. (2019) provided a comprehensive assessment of US
population-based trends in fatal and non-fatal suicidal behaviors among adolescents from
2005 to 2017 and emerging adults (ages 18–25) from 2008 to 2017; however, sociodemo-
graphic and clinical subgroup analyses were not provided for national trends. As a result,
there is a substantial gap in our understanding of the national trends of non-fatal suicidal
behaviors among adults in the USA.

Studies have identified various clinical and sociodemographic characteristics associated
with fatal and non-fatal suicidal behavior. The presence of a mental disorder(s) is a salient
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risk factor for suicide attempt and suicide death (Haukka, et al.,
2008; Martínez-Alés & Keyes, 2019; Olfson et al., 2017;
Tidemalm, Langstrom, Lichtenstein, & Runeson, 2008), with
greater risk among individuals with depression, bipolar disorder,
substance use disorders, and schizophrenia (Bachmann, 2018;
Palmer, Pankratz, & Bostwick, 2005). Further, mental health ser-
vices are associated with reduced suicide ideation, plan, and
attempt (Bruce et al., 2004; Han, Compton, Gfroerer, &
McKeon, 2014; Han et al., 2016; Hoertel et al., 2015), and national
data indicate mental health service utilization rates are increasing
among the US adult population (Creedon & Cook, 2016; Han
et al., 2018; Mark et al., 2016). While it is well-established that
rates of suicide death vary by gender, age, race, and ethnicity
(Curtin, Warner, & Hedegaard, 2016; Ivey-Stephenson, Crosby,
Jack, Haileyesus, & Kresnow-Sedacca, 2017), findings of socio-
demographic differences in non-fatal suicidal behaviors among
adults are inconsistent. For example, some data show more idea-
tion is experienced (Crosby, Gfroerer, Han, Ortega, & Parks,
2011) and attempts are made among females than males
(Centers for Disease Control and Prevention, 2018), while others
report no significant differences in rates of ideation or attempt
between males and females (Piscopo, Lipari, Cooney &
Glasheen, 2016).

Despite a significant increase in the annual suicide rate in the
USA, little is known about national non-fatal suicidal behavior
trends among adults and their associated sociodemographic and
clinical characteristics. To bridge this gap, the present study exam-
ined trends in the rates of non-fatal suicidal behaviors (suicide
ideation, plan, and attempt) and whether the trends differ by
sociodemographic and clinical characteristics in a nationally
representative sample of adults ages 18–65 from 2009 to 2017.

Methods

Data source

Secondary data were obtained from adults 18–65 years of age who
participated in the Substance Abuse and Mental Health Services
Administration (SAMHSA) National Survey on Drug Use and
Health (NSDUH; Substance Abuse and Mental Health Services
Administration, 2019), including mental health assessment,
from 2009 to 2017 (n = 335 359). The NSDUH publicly available
data were collected in quarters using stratified, area probability
sampling methods and involved in-person visits to US households
by interviewers who gave a computer-assisted self-administered
survey to participants 12 years and older. The survey included
individuals living in houses or townhouses, apartments, condomi-
niums, and civilians living in housing on military bases. Homeless
people who did not use shelters, military personnel on active duty,
and residents of institutional group quarters (e.g. jails and hospi-
tals) were excluded. The current study included adult participants
(ages 18–65) of the NSDUH surveys from 2009 to 2017.

As recommended by SAMHSA and NSDUH for secondary
data projects, all analyses were weighted for the purpose of obtain-
ing a nationally representative US population sample. From 2009
to 2017, the average annual mean-weighted screening response
rate was 81.86% and mean-weighted interview response rate was
70.82% (SAMHSA, 2019). For most variables, missing or ambigu-
ous values are imputed in NSDUH using a predictive mean neigh-
borhoods approach (see Center for Behavioral Health Statistics
and Quality, 2017a, 2017b for additional information). In the
current study, only 0.53% of the data were not imputed; therefore,

we used listwise deletion of missing values in all our analytic
models. The NSDUH data collection protocol was approved by
the Research Triangle Park International review board in North
Carolina; greater study details and data collection activities are
described elsewhere (Piscopo et al., 2016; Substance Abuse and
Mental Health Services Administration, 2019).

Measurement

Non-fatal suicidal behaviors
NSDUH questionnaires from 2009 to 2017 asked adult partici-
pants (18 years of age or older) about their experiences of suicidal
ideation, plan, and attempt within the past 12 months (Substance
Abuse and Mental Health Services Administration, 2019).
Questions included the following: ‘At any time in the past 12
months, that is, from [the date 12 months prior] up to and
including today, did you seriously think about trying to kill your-
self?’ (ideation); ‘During the past 12 months, did you make any
plans to kill yourself?’ (plan); and ‘During the past 12 months,
did you try to kill yourself?’ (attempt). Response categories for
all three questions were binary ‘yes’ or ‘no’.

Clinical characteristics
The construct of mental health and treatment status was repre-
sented by an indicator of mental illness and treatment, informed
by two variables in the NSDUH data: any mental illness and men-
tal health treatment (Substance Abuse and Mental Health Services
Administration, 2019). ‘Any mental illness’ is an indicator of hav-
ing a mental, behavioral, or emotional disorder of any level (ser-
ious, moderate, or mild) in past 12 months and is produced by
clinical interview and survey data (Han, Compton, Gfoerer, &
McKeon, 2015). This variable was coded as binary ‘yes’ or ‘no’
for having any mental illness. Mental health treatment was mea-
sured by a single question assessing for receipt of any mental
health treatment in the past 12 months with binary ‘yes’ or ‘no’
response categories. Both variables were combined to represent
mental health and treatment status with three categories: no men-
tal illness in past 12 months, mental illness and no treatment
received in past 12 months, and mental illness and treatment
received in past 12 months.

Consistent with the prior work of Han et al. (2018), we
included alcohol dependence, drug dependence, alcohol abuse,
and cocaine abuse as our substance variables. Drugs included
the following substances: marijuana, hallucinogens, inhalants,
methamphetamine, cocaine, heroin, prescription pain relievers,
prescription sedatives, prescription stimulants, or prescription
tranquilizers. All dependence and abuse variables were defined
by a participant’s positive endorsement of given criteria (see
NSDUH in Substance Abuse and Mental Health Services
Administration, 2019 for greater detail) and scoring for all were
binary ‘yes’ or ‘no’.

Demographic characteristics. The NSDUH assessed for a wide
range of sociodemographic characteristics and the following
were used in the current study: age, sex, race/ethnicity, and
education given established relationships in the literature (Han
et al., 2014, 2015).

Quantitative modeling and analysis

We followed the guidelines for trend analysis from the National
Center for Health Statistics (https://www.cdc.gov/nchs/data/series/
sr_02/sr02_179.pdf). The time unit was converted from quarters
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to years (1 quarter = 0.25 year). Mean-centered means of years
were used to generate quadratic and cubic terms of year to address
potential multicollinearity between the three time-related variables.
Next, we used logistic regressions to examine relationships between
each of the three time variables (linear, quadratic, and cubic) to
obtain the adjusted trends of three non-fatal suicidal behaviors.
Lastly, we individually tested the interaction terms between the
linear year variable and each covariate for all non-fatal suicidal
behaviors to examine whether the linear trends differ by socio-
demographic and clinical subgroups. All statistical analyses were
conducted using Stata 15 SE.

Results

Descriptive statistics and unadjusted annual trends

Descriptive statistics of the study sample and unadjusted popula-
tion linear trends by year for all variables are presented in Table 1.
Unadjusted trends of non-fatal suicidal behavior outcomes are
presented in Fig. 1, which illustrates the overall rates for suicidal
ideation (5.84%, ORlinear = 1.02, 95% CI 1.01–1.03), plan (1.81%,
ORlinear = 1.02, 95% CI 1.01–1.04), and attempt (0.93%,
ORlinear = 1.03, 95% CI 1.01–1.06) significantly increase over time.

Compared to individuals who were 18–24 years of age
(44.40%), the population of participants ages 26–34 (18.81%,
RRRlinear = 1.01, 95% CI 1.01–1.02) and 50–64 (11.86%,
RRRlinear = 1.01, 95% CI 1.00–1.02) significantly increased over
time, while individuals ages 35–49 (29.95%, RRRlinear = 0.99,
95% CI 0.98–1.00) significantly decreased over time. Compared
to those with less than high school education (14.47%), the popu-
lation of individuals who attended some college or obtained an
associate degree (24.04%, RRRlinear = 1.03, 95% CI 1.02–1.04)
and graduated from college (31.55%, RRRlinear = 1.05, 95% CI
1.04–1.06) significantly increased, while individuals who gradu-
ated from high school (29.95%, RRRlinear = 0.99, 95% CI 0.98–
1.00) significantly decreased, indicating increasing population
education attainment. Compared to non-Hispanic Whites
(60.51%), the population of all other racial groups significantly
increased over time except for non-Hispanic Pacific Islanders
(0.53%, RRRlinear = 1.03, 95% CI 0.99–1.06). Compared to those
without mental illness (73.84%), the rate of individuals with men-
tal illness who did not receive treatment (11.38%, RRRlinear = 0.99,
95% CI 0.98–0.99) decreased over time. In contrast, individuals
who did receive treatment increased over time (14.78%,
RRRlinear = 1.01, 95% CI 1.00–1.01) in comparison to those with-
out mental illness. For substance-related variables, the population
of individuals with alcohol dependence (4.76%, ORlinear = 0.99,
95% CI 0.98–1.00) and abuse (5.31%, ORlinear = 0.95, 95% CI
0.94–0.96) significantly decreased whereas drug dependence
(3.50%, ORlinear = 1.03, 95% CI 1.01–1.04) significantly increased
over time.

Adjusted annual trends of non-fatal suicidal behaviors

Adjusted trends of non-fatal suicidal behavior outcomes are pre-
sented in Fig. 1. The adjusted trends of non-fatal suicidal beha-
viors and their associations with covariates are presented in
Table 2. The logit coefficients of linear (ORlinear = 1.07, 95% CI
1.04–1.09), quadratic (ORquadratic = 0.99, 95% CI 0.99–1.00), and
cubic (ORcubic = 1.00, 95% CI 0.99–1.00) terms of year on suicidal
ideation were all statistically significant, indicating a fluctuating
trend of suicidal ideation over the study time period. Adjusted

rates of suicidal plan first decreased from 4.18% in the first quar-
ter of 2009 to 4.06% in the first quarter of 2010, increased to
4.93% in the second quarter of 2015, and decreased to 4.17% in
the fourth quarter of 2017.

Both suicide plan and suicide attempt demonstrate signifi-
cantly positive linear trends. Across the study years, adjusted
rates of suicidal plan increased from 1.16% in the first quarter
of 2009 to 1.42% in the fourth quarter of 2017, with an increase
of 2.65% per year in adjusted odds of suicide plan. Across the
study years, adjusted rates of suicidal attempt increased from
0.52% in the first quarter of 2009 to 0.68% in the fourth quarter
of 2017, with an increase of 3.98% per year in adjusted odds of
suicide attempt. The odds of suicide plan increased by an average
of 3% per year (ORlinear = 1.03, 95% CI 1.01–1.05), whereas the
odds of suicide attempt increased by an average of 4% per year
(ORlinear = 1.04, 95% CI 1.02–1.06). The unadjusted and adjusted
linear trends for non-fatal suicidal behaviors were similar, indicat-
ing the covariates did not confound the trends.

Heterogeneity of annual trends of non-fatal suicidal behaviors
by demographic subgroups

Given the interaction terms between the linear term of year and
covariates were not meaningful when the quadratic and cubic
terms were statistically significant, we only examined the hetero-
geneity of annual trends by demographic subgroups only for sui-
cidal plan and attempts in this section. Using adjusted Wald tests
on the interaction terms between covariates and linear year, we
found that the linear trend of suicide plan differed significantly
by age groups [F(3, 108) = 7.88, p < 0.001] and sex [F(1,108) = 5.69,
p < 0.05]. The linear trend of suicide attempt did not significantly
differ.

Table 3 shows the adjusted trends of non-fatal suicidal beha-
viors, including suicide plan and attempt, after controlling for
all covariates by subgroups that had significantly different linear
trends based on the results of the adjusted Wald tests above.
Adjusted trends of non-fatal suicidal behavior outcomes by socio-
demographic characteristics are presented in Fig. 2. The trend of
suicide plan increased at the fastest rate among adults ages 18–24
(ORlinear = 1.07, 95% CI 1.05–1.09) followed by ages 26–34
(ORlinear = 1.06, 95% CI 1.02–1.10), whereas 35–49 and 50–64
age groups did not show a significant change in suicide plan.
The trend of suicide plan significantly increased among females
(ORlinear = 1.04, 95% CI 1.02–1.06) but not among males.

Heterogeneity of annual trends of non-fatal suicidal behaviors
by clinical subgroups

Adjusted trends of non-fatal suicidal behavior outcomes by
clinical characteristics are presented in Fig. 2. The linear trend
of suicide plan differed significantly by mental health status
[F(2,109) = 24.07, p < 0.001], whereas the linear trend of suicide
attempt differed significantly by mental health status [F(2,109) =
26.88, p < 0.001] and drug dependence [F(1,108) = 7.83, p < 0.01].
See Table 3.

The increasing trends of suicidal plan and attempt were all more
pronounced among individuals with no mental illness (ORlinear =
1.15, 95% CI 1.12–1.18; ORlinear = 1.15, 95% CI 1.13–1.17), followed
by those who had a mental illness but did not receive treatment
(ORlinear = 1.03, 95% CI 1.00–1.05; ORlinear = 1.05, 95% CI 1.01–
1.09), and was least pronounced among those who had a mental ill-
ness and received treatment (ORlinear = 1.02, 95% CI 0.99–1.04;
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ORlinear = 1.03, 95% CI 1.00–1.05). The increase in the trend of sui-
cide attempt was more pronounced among those with drug depend-
ence (ORlinear = 1.11, 95% CI 1.06–1.16) than those without drug
dependence (ORlinear = 1.03, 95% CI 1.00–1.05).

Discussion

Annual rates of fatal suicide in the USA are increasing
(Hedegaard et al., 2018; Martínez-Alés & Keyes, 2019). This
study provides new evidence about national trends for non-fatal
suicidal behaviors among adults, including evidence for how

these trends differ by sociodemographic and clinical characteris-
tics. Overall, suicide plan and attempt significantly increased
from 2009 to 2017 among adults ages 18–65 in the USA, whereas
suicidal ideation fluctuated over the study period. More specific-
ally, the adjusted odds of suicidal plan increased by 3% per year
and attempt by 4% per year.

Expanding on prior research indicating the self-reported rate
of suicide attempt is 3–5 times greater among young adults com-
pared to other adult age groups (Piscopo et al., 2016), the trend of
suicide plan increased the most among young adults as compared
to other adult age groups. While some prior research indicates

Table 1. Sample characteristics and linear trends by year (N = 335 359)

Variables Percentage Linear trend (1) 95% CI of linear trend

Non-fatal suicide behavior outcomes

Suicidal ideation 5.84% 1.02** (1.01–1.03)

Suicide plan 1.81% 1.02* (1.01–1.04)

Suicide attempt 0.93% 1.03** (1.01–1.06)

Age groups

18–25 (ref) 44.40%

26–34 18.81% 1.01* (1.00–1.02)

35–49 24.93% 0.99* (0.98–1.00)

50–64 11.86% 1.01* (1.00–1.02)

Education

Less high school (ref) 14.46%

High school grad 29.95% 0.99** (0.98–1.00)

Some college/Associate Degree 31.55% 1.05*** (1.04–1.06)

College graduate 24.04% 1.03*** (1.02–1.04)

Race

Non-Hispanic White (ref) 60.51%

Non-Hispanic Black 12.81% 1.02*** (1.01–1.03)

Non-Hispanic Native American/Alaska Native 1.56% 1.03* (1.01–1.06)

Non-Hispanic Pacific Islander 0.53% 1.03 (0.99–1.06)

Non-Hispanic Asian 4.40% 1.04*** (1.03–1.06)

Non-Hispanic more than one race 3.14% 1.07*** (1.06–1.09)

Hispanic 17.05% 1.33*** (1.02–1.04)

Sex

Female (ref: male) 53.29% 1.00 (1.00–1.00)

Mental health and treatment status

No mental illness and did not receive treatment 73.84%

Mental illness and did not receive treatment 11.38% 0.99*** (0.98–0.99)

Received treatment with or without illness 14.78% 1.01** (1.00–1.01)

Substance use status

Alcohol dependence 4.76% 0.99** (0.98–1.00)

Alcohol abuse 5.31% 0.95*** (0.94–0.96)

Drug dependence 3.50% 1.03*** (1.01–1.04)

Cocaine abuse 0.18% 0.97 (0.92–1.02)

Note: We used logistic regression to estimate the linear trend for variables with two categories and indicated the linear trends using odds ratios (OR). We used multinomial logistic regression
estimate the linear trend for variables with at least three categories and indicated the linear trends with ratios of relative risk (RRR) compared to the base category. *p < 0.05; **p < 0.001; ***p < 0.001.
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Fig. 1. Unadjusted and adjusted trends of non-fatal
suicidal behavior outcomes.

Table 2. Adjusted trends and predictors of suicidal outcomes

(1) (2) (3)

Suicidal ideation Suicidal plan Suicidal attempt

OR/95%CI OR/95%CI OR/95%CI

Year 1.07*** 1.03** 1.04***

(1.04–1.09) (1.01–1.05) (1.02–1.06)

Quadratic term of year 0.99**

(0.99–1.00)

Cubic term of year 1.00***

(0.99–1.00)

Age groups (ref: 18–25)

26–34 0.50*** 0.49*** 0.41***

(0.47–0.53) (0.44–0.55) (0.35–0.48)

35–49 0.46*** 0.50*** 0.39***

(0.43–0.50) (0.46–0.56) (0.34–0.45)

50–64 0.41*** 0.38*** 0.29***

(0.38–0.44) (0.33–0.44) (0.23–0.36)

Education (ref: Less high school)

2 – High school grad 0.92 0.85** 0.72***

(0.84–1.00) (0.76–0.96) (0.61–0.85)

3 – Some coll/Assoc Dg 0.87*** 0.75*** 0.50***

(0.80–0.94) (0.67–0.84) (0.42–0.59)

4 – College graduate 0.62*** 0.44*** 0.24***

(0.57–0.68) (0.39–0.50) (0.19–0.32)

Race (ref: Non-Hispanic White)

2 – NonHisp Black/Afr Am 0.99 1.17* 1.64***

(0.92–1.06) (1.03–1.33) (1.39–1.95)

(Continued )
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ideation and attempt among adults are most often experienced by
females as compared to males (Crosby et al., 2011; Centers for
Disease Control and Prevention, 2018), we found that there exists
no sex difference in trend of suicide attempt. We did, however,
find a greater increasing trend in suicide plan among females
compared to males. While other studies on these topics are also
mixed (Huang, Ribeiro, Musacchio, & Franklin, 2017; Olfson
et al., 2017), definitions of non-fatal suicidal behaviors, data col-
lection methods, and sample populations are potential rationales
for inconsistent findings. This is further discussed in the limita-
tions section below.

As for clinical characteristics, suicide attempt increased the
most over time for adults with drug dependence, and no add-
itional substance use categories impacted trends over time despite
established longitudinal relationships between substance abuse

and non-fatal suicidal behaviors in prior research (Darke &
Kaye, 2004; Darvishi, Farhadi, Haghtalab, & Poorolajal, 2015;
Pompili et al., 2010). While Olfson et al. (2017) found the
trend of suicide attempt over time increased the most among
adults with mental illness (i.e. depression, anxiety, and antisocial
personality disorder), we found the trend of suicide plan and
attempt increased the most among adults who either had a mental
illness but did not receive treatment, or adults who did not have a
mental illness. In contrast to examinations of diagnoses, our
investigations involved a categorized indicator of mental illness
and treatment based upon clinical interview and survey data
(Han et al., 2015). Beyond professional care and supports, adults
in the mental illness/no treatment and no mental illness groups
may experience less professional and familial support surround-
ing mental health issues over time given a lack of exposure to

Table 2. (Continued.)

(1) (2) (3)

Suicidal ideation Suicidal plan Suicidal attempt

OR/95%CI OR/95%CI OR/95%CI

3 – NonHisp Native Am/AK Native 1.19 1.79** 1.86*

(0.92–1.54) (1.21–2.65) (1.09–3.18)

4 – NonHisp Native HI/Other Pac Isl 1.19 1.02 1.87

(0.72–1.94) (0.42–2.50) (0.57–6.12)

5 – NonHisp Asian 1.17 1.30* 2.50***

(0.99–1.39) (1.00–1.69) (1.70–3.67)

6 – NonHisp more than one race 1.35*** 1.30* 1.29*

(1.15–1.57) (1.06–1.58) (1.03–1.60)

7 – Hispanic 0.89** 0.94 1.25**

(0.82–0.96) (0.84–1.05) (1.07–1.46)

Sex

Female 0.77*** 0.87*** 1.03

(0.73–0.81) (0.80–0.94) (0.90–1.17)

Mental health status (ref: no mental illness)

MI and no treatment 80.17*** 58.21*** 57.39***

(72.15–89.09) (47.37–71.54) (43.09–76.44)

Treatment with or without MI 62.26*** 75.66*** 78.65***

(56.00–69.21) (61.84–92.56) (59.36–104.20)

Substance use status

Alcohol dependence 1.65*** 1.89*** 2.29***

(1.51–1.81) (1.67–2.13) (1.92–2.73)

Alcohol abuse 1.41*** 1.40*** 1.63***

(1.27–1.57) (1.20–1.63) (1.33–2.00)

Drug dependence 1.80*** 1.81*** 1.86***

(1.65–1.95) (1.62–2.04) (1.63–2.13)

Cocaine abuse 1.64* 1.55 1.66*

(1.02–2.65) (0.84–2.87) (1.01–2.74)

N 333 575.00 333 546.00 333 543.00

Note: *p < 0.05; **p < 0.01; ***p < 0.001.

1036 Lindsay A. Bornheimer et al.

https://doi.org/10.1017/S0033291720002755 Published online by Cambridge University Press

https://doi.org/10.1017/S0033291720002755


behavioral health services and/or psychoeducation (Fässberg
et al., 2012). In addition, findings of this mental illness and treat-
ment indicator necessitate the importance of perceived mental
health in addition to clinical evaluation.

Given attempted suicide is the strongest known risk factor for
suicide death (Hawton et al., 2015), reducing non-fatal suicidal
behaviors including attempt are important public health and clin-
ical goals. Findings of age, gender, substance use, and mental ill-
ness in the current study speak toward the importance of
incorporating the interactive nature of sociodemographic and
clinical factors in relation to non-fatal suicidal behaviors when
delivering treatment. Specifically, prevention efforts may highlight
different behaviors (ideation, plan, attempt) when working with
individuals from differing age groups or who have a mental health
or substance diagnosis. In addition, other efforts may consider
implementing a protocol to mandate suicide prevention psycho-
education for individuals who have a mental health diagnosis
but are not receiving treatment (e.g. in emergency medicine or
primary care). Mental health treatment is known to reduce the
risk for death by suicide among adults with suicidal ideation
and behavior (Han et al., 2018); therefore, the finding of non-fatal
suicidal behaviors increased the most among adults without
mental illness or who had mental illness but did not receive treat-
ment is not surprising. It is also important to note that while the

relationship between suicide death and mental illness is well-
established (Brådvik, 2018; Haukka et al., 2008; Olfson et al.,
2017; Tidemalm et al., 2008) with data indicating up to 90% of
individuals who die by suicide are estimated to have a psychiatric
illness at the time of death, mental illness is not always endorsed
and/or known to be present in those who report non-fatal suicidal
behaviors or die by suicide (Bertolote & Fleischmann, 2002).

Low mental health treatment rates among adults who experi-
enced suicide ideation, plan, and attempt warrant further investi-
gations to inform efforts to facilitate treatment linkage and
adherence. Potential reasons likely relate to help-seeking and
service use barriers such as stigma, suicide risk and prevention
awareness, low perceived need for behavioral health treatment,
hopelessness, and logistical barriers (e.g. finances, insurance,
transportation, scheduling). Increasing awareness of risk and pro-
tective factors for suicidal behaviors and resources to bolster care
support are greatly needed, not only in primary and behavioral
health settings but also in the general public (e.g. schools, librar-
ies, places of worship, workplace settings, etc.).

Limitations

The current study must be considered in light of several potential
limitations. First, non-fatal suicidal behaviors, depression, service
use, and substance outcomes were measured by single items. Also,
plan and attempt data may be missing as these items were only
asked if ideation was endorsed. Second, self-report and social
desirability are important to consider along with potential errors
in recall of content and timing given retrospective assessments.
Third, underestimation of suicide attempt is possible given the
surveys naturally did not collect data from adults who died by sui-
cide. Fourth, participants who were homeless and not living in a
shelter for the 12-month data collection periods, institution resi-
dents, and active duty military personnel were not included in the
study (Butler, Young, Kinner & Borschmann, 2018; Eynan et al.,
2002; Nock et al., 2013). Fifth, while our study focused on non-
fatal suicide attempt including at least some intent to kill self, it
is likely that there is overlap in the sample with Deliberate
Self-Harm without intent to die. Lastly and importantly, diagnos-
tic criteria changed in the DSM from the 4th to 5th edition during
the 2009–2017 data collection timeframe. These criteria poten-
tially impact substance use/abuse variables and the ‘any mental
illness’ indicator which represents the prevalence of having a
mental, behavioral, or emotional disorder of any level (serious,
moderate, or mild) in past 12 months, produced by clinical inter-
view and survey data (Han et al., 2015).

Although not examined in the current study, firearm-related
suicide is a significant public health crisis and must be acknowl-
edged as we examined non-fatal suicidal behavior in the USA.
Data show almost 60% of suicide fatalities in the USA are due
to firearms (WISQARS, 2020) and access to a firearm triples an
individual’s risk of death by suicide (Anglemyer, Horvath &
Rutherford, 2014). The potential role of firearm access in US non-
fatal suicidal behavior trends must be considered and future
research is needed to: (1) investigate the role of firearms in US
non-fatal and fatal suicidal behavior trends over time, and (2)
inform firearm-related suicide risk assessment and intervention
approaches for mental health providers, particularly given the
prevalence of firearm suicide deaths in the USA and data showing
a lack of mental health provider training for practices in firearm-
related suicide risk assessment and intervention (Schmitz et al.,
2012).

Table 3. Adjusted trends of non-fatal suicidal behavior outcomes by subgroups

Outcome Subgroups
Adjusted linear
trend (OR) 95% CI

Suicide
plan

Age 18–24 1.07*** (1.05–1.09)

Age 26–34 1.06*** (1.02–1.10)

Age 35–49 0.99 (0.96–1.03)

Age 50–64 0.98 (0.92–1.04)

Less than high school 1.02 (0.98–1.05)

High school graduate 1.04** (1.01–1.08)

Some college/
Associate degree

1.04** (1.01–1.07)

College graduate 0.99 (0.94–1.03)

Male 1.01 (0.98–1.03)

Female 1.04*** (1.02–1.06)

No mental illness 1.15*** (1.12–1.18)

With mental illness,
no treatment

1.03 (1.00–1.05)

With mental illness,
treatment

1.02 (0.99–1.04)

Suicide
attempt

No mental illness 1.15*** (1.13–1.17)

With mental illness,
no treatment

1.05* (1.01–1.09)

With mental illness,
treatment

1.03 (1.00–1.06)

No drug dependence 1.03* (1.00–1.05)

With drug dependence 1.11*** (1.06–1.16)

Note: (1) We initially included the interaction terms between the quadratic trend and each
covariate and between cubic trend and each covariate to predict suicidal ideation; however,
none of the interaction terms were statistically significant. Thus, the adjusted linear trend
controls for the quadratic and cubic trends but not their interactions with covariates. *p <
0.05; **p < 0.01; ***p < 0.001.
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Conclusions

Given non-fatal suicidal behaviors are the greatest known risk fac-
tors for suicide death (Hawton et al., 2015; Olfson et al., 2017),
reducing ideation, plan, and attempt in the USA are important
public health and clinical goals. Study findings indicate that non-
fatal suicidal behavior has increased over time in the USA and
subgroup findings point towards the importance of increasing
awareness of and access to suicide prevention and behavioral
health services in conjunction with tailoring prevention efforts
to various sociodemographic and clinical factors. Future research
investigating sociodemographic contexts, mental health, and ser-
vice use and engagement is needed to elucidate the mechanisms
of risk and protection in non-fatal suicide behaviors.
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