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Opinion statement

In recent decades, the sub-specialization of “clinical suicidology” emphasizing suicide
risk assessment, treatment, training, and the management of suicide-related liability has
grown exponentially. This line of thinking had led to the development of suicide-specific
treatments that target suicide as the focus of care (vs. a primary focus on treating mental
disorders). These treatments are being extensively investigated using randomized con-
trolled clinical trials to prove their efficacy and effectiveness. This article features the
three main replicated treatments for suicide: Dialectical Behavior Therapy, Cognitive
Therapy for Suicide Prevention, and the Collaborative Assessment and Management of
Suicidality. In addition, there is a recent surge of brief suicide-focused interventions (1-4
sessions) that include variations of stabilization planning and close examination of
suicide attempts as an opportunity to learn about suicidal risk with coping-oriented
guidance and support. Within a rapidly evolving contemporary mental health care reality,
these suicide-related treatments and interventions hold great promise for the prospect of
providing more effective (and potentially life-saving care) for suicidal patients.

Introduction

In the wake of health care reform and dramatic changes of suicide risk within clinical practice and the profes-
in mental health and psychiatric care over recent de- sional literature [1e, 2]. This article will examine recent
cades, there has been an increasing focus on the topic developments in psychological approaches to treating
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suicidality within the emerging specialty area of clinical
suicidology. The specialized field of clinical suicidology
covers areas including suicide risk assessment, clinical
treatments for suicide risk, professional training in
suicide-related practices, and issues of ethics and risk
management related to suicidal risk. In this article, we
aim to highlight two major domains within recent clin-
ical treatment research. The first area will describe the

replicated psychological treatments shown to be effec-
tive for suicidal risk through rigorous randomized con-
trolled trials (RCTs). The second domain will consider
exciting new clinical research focusing on the develop-
ment of very brief (1-4 sessions) suicide-specific inter-
ventions. We will conclude with an integrated perspec-
tive on the field and next steps in clinical suicidology
within contemporary mental health care.

Evidence-based treatments for suicidal risk

As discussed by Brown and Jager-Hyman [3], there are a number of RCTs for the
treatment of suicide that have been conducted over the last three decades. There
are many single studies showing non-significant findings along with some
studies that show significant findings without needed replication. We will
review three treatments with the most established empirical support. These
psychological treatments for suicidal risk include the following: Dialectical
Behavior Therapy (DBT), Cognitive Therapy for Suicide Prevention (CT-SP),
and the Collaborative Assessment and Management of Suicidality (CAMS).

Dialectical behavior therapy

DBT is a form of cognitive-behavioral therapy (CBT) originally designed to treat
suicidal and self-harming people who meet criteria for borderline personality
disorder [4, 5]. Bohus and colleagues [6] explain that DBT maintains the behav-
ioral treatment components of skills training and change motivation, but there
are components that make it distinct from traditional CBT. Specifically, DBT is a
change-focused behavioral treatment; the dialectical approach of DBT utilizes an
acceptance focus when a patient feels misunderstood and adopts a change focus
when a patient needs motivation. The treatment is comprised of three distinct
components: (a) skills training through structured individual or group therapy;
(b) strengthening of skills and addressing barriers to motivation in individual
psychotherapy; and (c) application of skills in everyday life through telephone
contact with the psychotherapist. Furthermore, there is extensive team consulta-
tion for helping a therapist maintain focus as well as treatment adherence.
Since 1991, DBT has been tested in several RCTs, thus establishing its
effectiveness over and above treatment as usual (TAU) for patients who meet
criteria for borderline personality disorder (BPD), have engaged in self-
injurious behaviors, and/or have made suicide attempts [7¢]. However, in an
RCT in 2009, DBT was compared with another active, principle-based treatment
approach (General Psychiatric Management) designed for people diagnosed
with BPD [8]. A total of 180 patients diagnosed with BPD who had engaged in
suicidal and non-suicidal self-injurious behaviors (at least twice in the last
5 years) were randomly assigned to one of the treatments. Both treatments
produced significant reductions in suicidality and psychiatric symptoms, but
there were no significant between-group differences, suggesting that DBT is not
the only effective treatment approach for people with BPD who are at risk for
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suicide. Additionally, while the validity of DBT for suicidal behavior has been
well established, its effectiveness to date has been largely restricted to female
samples. This is significant due to the fact that males make up the largest
percentage of completed suicides, with approximately 80 % being males [9].

Cognitive therapy for suicide prevention

Cognitive Therapy for Suicide Prevention (CT-SP) is a cognitive-behavioral,
suicide-specific, form of psychotherapy with strong empirical validation [10,
11]. The CT-SP approach endeavors to reduce risk factors for suicide and
enhance coping with the elimination of suicidal behavior as the primary focus
of the treatment [12]. Coping skills training in CT-SP targets patients’ patterns of
thinking, behavior, and interpersonal interactions that lead to suicidal states,
referred to as the suicidal mode. A central tenet is that a suicidal person will
continue to have stressors and problems that have triggered suicidal behavior in
the past, but with effective coping skills, these stressors and problems will no
longer function as triggers for suicidal behavior. The primary focus within this
approach is to identify proximal triggers that put the patient into his/her
suicidal mode. With this emphasis in mind, the goal is to address the most
serious deficits the patient has in his/her coping abilities. Hence, patterns of
thoughts, behaviors, and interpersonal interactions are addressed to strengthen
these deficient areas. Techniques employed at the end of care include a novel
relapse prevention strategy that uses guided imagery and the inventive use of a
hope kit that serves as a memory aid for averting suicidal behavior.

From an empirical perspective, CT-SP was first investigated using a sample of
120 patients (61 % women) who had attempted suicide and were subsequently
recruited from an emergency room following their attempts [10]. The investi-
gators conducted an efficacy-based RCT comparing CT-SP and TAU over 10
individual treatment sessions. At an 18-month follow-up, they found that
patients in CT-SP condition were 50 % less likely than patients in TAU to make a
repeat suicide attempt. The CT-SP patients were also found to be less depressed
and more hopeful as a result of the treatment. In an important replication of the
CT-SP intervention, Rudd and colleagues [13¢] showed a 60 % between-group
decrease in suicide attempts within an RCT with 152 active-duty suicidal
soldiers (>87 % men) engaged in their brief cognitive therapy (BCBT) for the
treatment of suicidal risk.

Collaborative assessment and management of suicidality

Another suicide-specific intervention with extensive empirical support is
the Collaborative Assessment and Management of Suicidality (CAMS)
[14, 15]. CAMS is a suicide-specific therapeutic framework that is de-
scribed as “non-denominational” in that a range of theoretical orienta-
tions and clinical techniques can be incorporated into the approach
[16]. CAMS adopts a phenomenological approach to understanding a
patient’s suicidality, which leads to suicide-specific treatment planning
that emphasizes the use of an outpatient stabilization plan and the
identification and treatment of patient-defined suicidal “drivers” [17].
Within CAMS-guided care, collaboration is the key to enhancing the
therapeutic alliance and motivating the patient as a pivotal member of
the treatment team. Central to CAMS is the use of a multipurpose
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assessment, treatment planning, tracking, and outcome tool called the
“Suicide Status Form” (SSF) that serves as a clinical road map and
guides this suicide-specific intervention.

There are now seven non-randomized clinical trials [14, 16] and one
RCT with 32 suicidal outpatients (62 % women) supporting the use of
CAMS [18]. This RCT compared CAMS to enhanced care as usual (E-
CAU) and found that CAMS patients improved significantly more in
terms of suicidal ideation, overall symptom distress, hope, and patient
satisfaction in comparison to E-CAU patients. There are now five current
RCTs of CAMS underway around the world that will provide further
data about the potential effectiveness of CAMS particularly in relation to
self-harm and suicide attempt behaviors.

Brief interventions for suicidal risk

In response to rapid changes in contemporary mental health care de-
livery, there has been a recent surge of interest in brief suicide-specific
clinical interventions [1e]. To fill emerging clinical needs, a cadre of
innovative clinical suicidologists has been developing these brief inter-
ventions for suicide attempters that last for 1-4 sessions of intensive
engagement and care.

Stabilization-oriented interventions

There are various versions of stabilization-oriented clinical interventions that aimed
to be the remedy for “no-harm” or “no-suicide” contracting. Some of the more
prominent of these are Safety Planning, Crisis Response Planning, and the SSF
Stabilization Plan that is used within CAMS. Probably the best known of these
interventions is the Safety Planning Intervention (SPI) developed by Stanley and
Brown [19]. This intervention was created to increase treatment engagement and to
develop suicide-specific coping strategies among a range of suicidal patients seen in
a variety of clinical settings. A typical Safety Plan Intervention lasts about 20—

45 min, during which the dinician and patient identify warning signs that might
precipitate a suicidal crisis. The dyad then proceeds to develop a six-step hierar-
chical list of internal coping strategies, and external sources of social and profes-
sional support should the patients’ suicidal thoughts emerge. Additionally, clini-
cians are also recommended to evaluate the likelihood of which patients will use
the safety plan as well as to incentivize them to do so. The SPI has been adapted in
several settings. For instance, it has been tested on veterans presented to EDs and in
a psychiatric inpatient setting for suicide-related issues [20, 21]. One recent study
has shown that SPI, when combined with a structured follow-up, is related to
increased treatment attendance and decreased hospitalization 3 months post-
emergency department discharge [22].

In a related line of thinking and clinical research, Bryan and colleagues [23]
are studying the use of “Crisis Response Planning” combined with the devel-
opment of “Reasons for Living” as a brief one-session intervention for suicidal
patients. This intervention is being investigated in a RCT with active-duty
military service members and reflects a related but elaborated form of suicide-
specific stabilization planning within this emerging genre of brief interventions.



Suicide Treatment and Prevention Jobes et al. 367

Teachable moment brief intervention

O’Connor and colleagues [24] developed the “Teachable Moment Brief
Intervention” (TMBI) which aims to foster change during a key window of
opportunity following a suicide attempt [25]. The TMBI follows research
showing that cueing events are subjected to different interpretations and thus
can create the opportunity to increase motivation to change risky health be-
haviors [24]. The TMBI is partly inspired by the collaborative philosophy of
CAMS and the functional analysis approach used for understanding self-harm
behaviors in DBT [25]. It focuses on building rapport, identifying factors
underlying a suicide attempt, crisis planning, and planning for outpatient
mental health services. Preliminary evidence shows that TMBI was well received
by patients at a level 1 trauma center and that those in the TMBI group showed a
consistent linear trend in their awareness as well as readiness to change when
compared to the TAU group. The TMBI is currently being investigated in larger
clinical trial research.

Motivational interviewing for suicidal ideation

Motivational interviewing is a patient-centered approach used to foster a pa-
tients’ intrinsic desire to change their health behaviors by resolving ambivalence
and it has recently been adapted for addressing suicide ideation [26-28]. Based
on Kovocs and Beck's internal struggle hypothesis [29] (which postulates that
suicide is a result of the inner struggle between one’s wish to live and
wish to die), the goal of the motivational interviewing to address suicide
ideation (MI-SI) is to increase patients’ motivation to live, so as to
reduce their overall risk of suicide [27]. In other words, it carefully
directs a patient’s motivation to die in the direction of living with the
goal of making life more worth living [28]. Researchers of MI believe
that discussion of suicide unnecessarily leads patients to thinking about
suicide; therefore, they advise clinicians to focus on change talk about
living instead of suicide talk [30]. It is also recommended that MI-SI
should be used as an adjunct to other treatment instead of as a
standalone treatment. The results of an open trial of MI-SI, which is
comprised of two sessions that span in 3 days, has shown that patients
experienced a reduction of suicide ideation immediately as well as

2 months after treatment when compared to baseline measures [26].

Attempted suicide short intervention program

Another brief intervention that has been recently tested within a RCT is
called the Attempted Suicide Short Intervention Program (ASSIP) [31].
The ASSIP is comprised of three sessions, each of which lasts about 60
to 90 min. In the first session, patients are asked to narrate their stories
to the clinician that led up to their suicide attempts, which are video
recorded and then played back to the dyad in the following session. The
goal of this is to reenact the progression of their suicidal crisis in a
controlled environment, so that the clinical dyad can create a psycho-
educational handout by the end of the second session. In the third
session, the clinician presents a case conceptualization that is revised
collaboratively with the patient; a list of warnings signs and individu-
alized safety strategies are given to the patient to keep with them.
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In a 2-year follow-up of the RCT (n=120), the ASSIP group was found to
have an 80 % reduction in repeated suicide attempts when compared to the
TAU group [31]. Additionally, those in the ASSIP group spent significantly
fewer days within psychiatric hospital care.

Conclusions

These are exciting times for the field of clinical suicidology; the field is
rapidly evolving with a record number of suicide-focused RCTs under-
way around the world [32]. Major changes within contemporary health
care (e.g., health care reform in the United States) are fostering signifi-
cant innovations in mental health care delivery, with a particular em-
phasis on managing suicide risk [1e]. It follows that there is an in-
creasing emphasis on least-restrictive, evidence-based, and cost-effective
suicide-specific clinical care. The sheer economics of clinically dealing
with suicide and suicide-related morbidity is a major force that is
leading to changes in caring for suicidal patients. As discussed elsewhere
[33], an evolving “stepped-care” model for treating suicidal risk may
well emerge in the coming years that creates a continuum of clinical
care ranging from the paraprofessional and peer-based support, to
suicide-specific care involving brief interventions, as well as suicide-
specific outpatient, partial, and respite clinical care. Likewise, there is an
emerging interest in stratifying the risk of different suicidal states with
the potential for matching different kinds and doses of treatments to
different suicidal states [34, 35]. Given the known high risk of suicide
that follows inpatient discharge [36], inpatient psychiatric care will
increasingly need to embrace the use of suicide-specific interventions
during an inpatient stay with an emphasis on safety planning and post-
discharge means-restriction along with thoughtful disposition planning
that bridges a patient to effective outpatient care. There may be value in
further tailoring suicidal treatments in gender-specific ways. In the
coming years, we are likely to see more use of suicide-specific group
modalities [37] and the increasing use of technology applications for
clinically monitoring, managing, and even treating suicidal risk [33, 38].
When we reflect on the evidence-base for effectively treating suicidality, we
are struck by some remarkably common themes that unite the treatments and
interventions described in this review. For example, all of the interventions we
have discussed employ various means for helping a suicidal patient recognize
the when, how, where, and why they become suicidal. Once the patient is
therapeutically “trained” to recognize the nature and occurrence of their sui-
cidal risk, they are similarly taught to use suicide-specific coping skills and
techniques to help avert suicidal behaviors. All these interventions tend to be
non-adversarial and collaborative in nature, emphasizing the importance of
empathy, understanding, and empathic validation of a patient’s suicidal state.
All the described interventions in this article endeavor to inspire, harness, and
channel the patient’s motivation, so as to better cope with their suicidal impulses
and to decrease the suicidal risk therein. Finally, for the most part, all these
interventions either directly or implicitly attend to existential aspects inherent to
the suicidal struggle with a marked emphasis on the psychological importance
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of hope and the pursuit of a life worth living. Given the increasing number of
suicide-focused treatment investigations that are now underway, we look for-
ward to the promise of suicidal patients receiving more effective evidence-based
clinical care in the years to come.
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ORIGINAL ARTICLE

Relationship Between Antidepressant Medication
Treatment and Suicide in Adolescents

Mark Olfson, MD, MPH; David Shaffer, MD; Steven C. Marcus, PhD; Ted Greenberg, MPH

Context: A decade of increasing antidepressant medi-
cation treatment for adolescents and corresponding de-
clines in suicide rates raise the possibility that antide-
pressants have helped prevent youth suicide.

Objective: To evaluate the relationship between re-
gional changes in antidepressant medication treatment
and suicide in adolescents from 1990 to 2000.

Design: Analysis of prescription data from the nation’s
largest pharmacy benefit management organization, na-
tional suicide mortality files, regional sociodemo-
graphic data from the 1990 and 2000 US Census, and re-
gional data on physicians per capita.

Participants: Youth aged 10 to 19 years who filled a
prescription for antidepressant medication and same-
aged completed suicides from 588 three-digit ZIP code
regions in the United States.

Main Outcome Measures: The relationship
between regional change in antidepressant medica-
tion treatment and suicide rate stratified by sex, age

group, regional median income, and regional racial
composition.

Resuvlts: There was a significant adjusted negative rela-
tionship between regional change in antidepressant medi-
cation treatment and suicide during the study period. A
1% increase in adolescent use of antidepressants was as-
sociated with a decrease of 0.23 suicide per 100000 ado-
lescents per year (B=-.023, t=-5.14, P<<.001). In strati-
tied adjusted analyses, significant inverse relationships
were present among males (=-.032, t=-3.81, P<<.001),
youth aged 15 to 19 years (B=-.029, t=-3.43, P<<.001),
and regions with lower family median incomes (=-.023,
t=-3.73, P<.001).

Conclusions: An inverse relationship between re-
gional change in use of antidepressants and suicide raises
the possibility of a role for using antidepressant treat-
ment in youth suicide prevention efforts, especially for
males, older adolescents, and adolescents who reside in
lower-income regions.

Arch Gen Psychiatry. 2003;60:978-982

VER THE past several years,
there hasbeenasteady de-
cline in suicide rates for
adolescents in the United

tions in several states.® A link between fire-
arms in the home and suicide is supported
by findings from epidemiological, case-
control, and prospective studies.”

From the Department of
Psychiatry, New York State
Psychiatric Institute, College of
Physicians and Surgeons of
Columbia University, New York
(Drs Olfson and Shaffer and
Mr Greenberg); and University
of Pennsylvania School of
Social Work, Philadelphia

(Dr Marcus).

States."* Despite this trend,
youth suicide remains an important public
health concern. Itis the third-leading cause
of death among older adolescents aged 15
to 19 years and the fourth-leading cause
among younger adolescents aged 10 to 14
years.!

Several factors have been consid-
ered as possible causes of the recent de-
cline in adolescent suicide. These in-
clude a reduction in the use of drugs and
alcohol,’ a mandate for catalytic convert-
ers that lower automobile carbon monox-
ide emissions (used in self-asphyxia-
tion),* the economic boom in the United
States during the 1990s,” and the intro-
duction of new firearms security regula-

Recent increase in antidepressant
medication treatment for adolescents in the
United States®'* and in other industrial-
ized countries''"'"”> provides a possible
complementary explanation for the re-
cent decline in suicide by adolescents. Be-
cause most youth who commit suicide
have a psychiatric disorder at the time of
their death'®'" and because the newer an-
tidepressant medications are effective in
treating adolescent major depression'®'?
and several anxiety disorders,?>* it is pos-
sible that the recent growth in antidepres-
sant treatment has contributed to the de-
cline in youth suicide. We explore this
possibility by examining changes from
1990 to 2000 in rates of antidepressant
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medication treatment and suicide by adolescents in a large
number of US geographic regions.

— T

Four sources of data were used to examine regional variation
in trends in the relationship between antidepressant medica-
tion treatment and suicide rates: (1) prescription data from a
large pharmacy benefit management organization, (2) na-
tional suicide mortality files from the Centers for Disease Con-
trol and Prevention, (3) regional geographic characteristics from
the US Census Bureau, and (4) information on the geographic
distribution of physicians from the Area Resource File.**

ANTIDEPRESSANT RATES

Rates of antidepressant medication treatment for each 3-digit
ZIP code region were calculated from data provided by
AdvancePCS, Irving, Tex, the nation’s largest pharmacy ben-
efit service organization. AdvancePCS provided complete
pharmacy data for approximately 340000 adolescents for a
1-month period in 1989 and approximately 720000 adoles-
cents for a corresponding 1-month period in 2001. The
datasets include the national drug code, patient age, patient
sex, encrypted identification number, and the 3-digit ZIP code
of the filling pharmacy for each prescription. Mail-order pre-
scriptions were excluded from the analysis, because the filling
“pharmacy” was unlikely to be within the geographic region
of the patient.

Person-level antidepressant rates per 1000 patients receiv-
ing medication were calculated, stratified by sex and 2 age
groups: 10 to 14 years and 15 to 19 years. A count of adoles-
cents receiving medication in each group served as the denomi-
nator for antidepressant medication treatment rates. The mean
number of adolescents receiving medication per region was 518
(1989) and 1086 (2000), and the median was 322 (1989) and
713 (2000).

SUICIDE RATES

Rates of suicide were calculated from the Centers for Disease
Control and Prevention’s Compressed Mortality Files.?” These
data provide underlying cause of death (4-digit International
Classification of Diseases, Ninth Revision code) for all deaths oc-
curring in the United States stratified by county of residence,
sex, and age group, and population estimates from the US Cen-
sus Bureau. Data were pooled to provide stable estimates of mor-
tality due to suicide (International Classification of Diseases, Ninth
Revision, codes 950.00-959.99) for the 2 time periods, 1985 to
1989 and 1995 to 1999. Suicide rates for each county were cal-
culated by age group and sex.

County-level suicide rates were converted to 3-digit ZIP
code region rates using a ZIP code—to—county correspondence
file.** A population-based weighted suicide rate was com-
puted when more than one county fell within a ZIP code re-
gion.

GEOGRAPHICAL CHARACTERISTICS

Data from the US Census Bureau and Area Resource File** were
used to characterize each 3-digit ZIP code region in 1990 and
2000. Specifically, median household income and percentage
white population were extracted from census Summary Tape
File 3B,* and the number of psychiatrists, child psychiatrists,
and pediatricians per capita for each region in 1990 and 2000
were extracted from the Area Resource File.* These variables
were used in the analysis to control for and stratify by regional
sociodemographic characteristics.

STATISTICAL ANALYSIS

For ease of interpretation, we refer to the earlier time point as
1990 and the more recent point as 2000 for all comparisons.
Only ZIP code regions containing at least 100 total prescrip-
tions (N=588) are included in the analyses. The included re-
gions contain 86.6% of the total US population. Compared with
excluded regions (n=324), included regions were more popu-
lous (mean population: 372166 vs 104 133) and had a slightly
lower percentage white population (80.9% vs 83.3%), a higher
family median income ($41600 vs $36600), and lower sui-
cide death rate per 100000 adolescents (6.0 vs 7.0) in 2000.
We first computed overall rates and 95% confidence in-
tervals of antidepressant medication treatment and suicide for
1990 and 2000 and for the change in rates between the 2 time
points. Adjusted linear regression models were then used to
assess the association between antidepressant medication treat-
ment (independent variable) and suicide (dependent vari-
able) accounting for regional racial composition, median in-
come, and physicians per capita for each year and change over
time, as appropriate. Similar analyses are presented stratified
by sex, age group, median regional income, and racial compo-
sition. Two-tailed, unpaired t tests were used for compari-
sons. The Cook’s D statistic was used to remove extreme out-
liers (D>0.4) from the regression analyses. No more than 1 ZIP
code region was removed from any model. Separate models ex-
amined suicide by firearms and by all other causes of suicide.
A further post hoc analysis examined change in tricyclic anti-
depressant medication treatment in relation to suicide.

— T

ANTIDEPRESSANT MEDICATION TREATMENT
AND SUICIDE

In 1990 and in 2000, there was a significant positive re-
lationship between regional antidepressant medication
treatment and suicide, indicating that regions with high
rates of antidepressant medication treatment also tend
to have high suicide rates. Significant associations were
observed for most sex, age, race, and income strata
(Table).

TIME TRENDS

A significant negative relationship was observed be-
tween 1990 and 2000 for changes in the regional rates
of overall antidepressant medication treatment and
changes in the regional suicide rates after adjusting for
change in percentage white population, median in-
come, and number of physicians per capita (Table). A
significant negative adjusted trend association was ob-
served in stratified analyses of male children; children
aged 15 to 19 years; and in lower-income regions. The
strength of the relationship between change in use of an-
tidepressants and change in suicide rate was similar in
firearms (3=-.012, t=3.56, P<.001) and nonfirearms
(B=-.010, t=4.38, P<.001) suicide.

The rate of adolescents filling prescriptions for tri-
cyclic antidepressant medications was low in 1990 (1.2%)
and 2000 (0.8%). In a post hoc analysis limited to re-
gions with 1 or more antidepressant prescription, change
in all types of antidepressant prescriptions was nega-
tively related to change in suicide rate (=-.016, t=3.19,
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Association Between Regional Antidepressant Medication Treatment and Suicide Rate in 588 Children Aged 10 to 19 Years*

Antidepressant Rate per Suicide Rate per

1000 Medication Users 100 000 Populationt Adjusted 3 (P Value)
I 11 1
Variahle 1990 2000 Change 1990 2000 Change 1990 2000 Change
Total 1154 7315 61.61 6.51 6.00 -0.51 .050(t=4.67, P<.001) .014({=4.28, P<.001) -.023 ({=5.14, P<.001)
Sex
Male 12.02 7449 6247 1026 911 -1.15 .081 (t=4.36, P<.001) .026 (t=4.02, P<.001) -.032 (t=3.81, P<.001)
Female 1054 7216 61.62 245 2.08 -037 .028 (t=3.54, P<.001) .006 (t=3.28, P=.001) -.005 (t=1.42, P=.16)
Age, y
10-14 10.00 60.96 50.96 146 1.72 026  .019 (t=3.07, P=.002) .006 (f=2.46, P=.01) .000 (t=0.09, P=.92)
15-19 12.62 8368 71.06 1094 980 -1.14 112 (t=5.54, P<.001) .031 (t=4.56, P<.001) -.029 (t=3.43, P<.001)
White population
Low 11.06 67.31 56.25 6.06 577 -0.29  .055(t=3.74, P<.001) .017 (t=4.51, P<.001) -.016 ({=3.50, P<.001)
High 12.02 7898 66.96 6.97 6.24 -0.73 .048(t=3.15,P=.002) .010(ft=1.67, P=.12) -.026 (1=3.12, P=.002)
Median income
Low 1089 67.66 56.77 6.57 6.62 0.05 .024 (t=1.37,P=.17)  .016 (1=3.60, P<.001) -.023 (t=3.73, P<.001)
High 1219 78.63 66.44 645 539 -1.06 .068 (f=544, P<.001) .011(f=2.13,P=.03) -.010(f=1.73, P=.08)

*Antidepressant medication treatment and suicide data are mean rates per 3-digit ZIP code region. Adjusted B values control for percentage white population,
median income, and number of per capita physicians (pediatricians, child psychiatrists, and psychiatrists) by ZIP code region in 2000.

TPopulation based on row category.

P=.002), but change in the rate of tricyclic antidepres-
sant medication treatment was not related to the change
in suicide rate (B=-.010, t=0.53, P=.60).

B COMMENT e

In cross-sectional analyses, increased regional antide-
pressant medication treatment is linked to higher sui-
cide rates. Although this relationship may reflect anti-
depressant-triggered suicide,” clinical and forensic studies
cast doubt on this interpretation.?*! Communities with
high rates of suicide (and presumably high rates of se-
vere psychiatric illnesses) may simply tend to use more
antidepressant medications than communities with low
rates of suicide.

In accord with most studies of European coun-
tries, 1215323 an increase in antidepressant medication
treatment was inversely related to the rate of suicide. In
our study, a 1% increase in adolescent use of antidepres-
sants was associated with a decrease of 0.23 suicide per
100000 adolescents per year. This inverse time trend was
not observed for tricyclic antidepressants. In contrast to
the positive findings from clinical trials of treating ado-
lescent depression with selective serotonin reuptake in-
hibitors, the findings with tricyclic antidepressants have
been disappointing.** Compared with tricyclic antide-
pressants, selective serotonin reuptake inhibitors are as-
sociated with greater medication adherence®® and are
less dangerous when taken in overdose.”

A relationship between antidepressant medication
treatment and suicide is exceedingly difficult to study with
clinical experimental methods. Pooled analyses of de-
pressed adult patients from clinical trials reveal statisti-
cally similar rates of suicide in participants receiving pla-
cebo and antidepressants.”®* Although such findings raise
uncertainty regarding whether antidepressant medica-
tions can reduce suicide risk, the exclusion of individu-
als with a serious risk of suicide, short follow-up peri-
ods, high subject attrition, and the small number of

suicides in clinical trials complicate interpretation of these
findings.**!

In the current study, significant inverse trends in an-
tidepressant medication treatment and suicide rates were
evident for older adolescents and males but not younger
adolescents and females. Compared with younger ado-
lescents who commit suicide, older adolescents who com-
mit suicide are more likely to have a diagnosable disor-
der,** including depression,'”* and so these patients
may be more likely to benefit from antidepressants. Pre-
vious research also indicates that compared with fe-
males, males are at lower risk of suicide attempts but at
much greater risk of suicide.* With the availability of more
effective antidepressant treatments for young people, gen-
der differences in the case fatality rate may have created
more clinical opportunities to lower the risk of suicide
in males than females. In this regard, it may be worth ex-
ploring whether selective serotonin reuptake inhibitor—
mediated suppression of impulsive aggressive behav-
ior® reduces suicidal behavior in high-risk males.***

An inverse time trend was evident for adolescents
residing in lower-income regions but not higher-
income regions. Lower-income communities may have
higher base rates of psychiatric disorder* and a greater
unmet need for mental health services.* Increasing men-
tal health treatment in these communities may selec-
tively reach a proportionately larger number of youth at
high risk for suicide.

We are unable to control for several potentially im-
portant risk factors (eg, substance use and firearms ac-
cess) and protective factors (eg, psychotherapy and cata-
lytic converters) that might confound the observed time
trend relationships. A more rigorous test of the hypoth-
esis that antidepressant medication treatment has con-
tributed to declining youth suicide would involve simul-
taneous examination of these important factors.

The current study has several other limitations. Sam-
pling adolescents receiving antidepressant medication
rather than the general population may distort relation-
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ships between rates of antidepressant medication treat-
ment and suicide rates. Regional variation in the pro-
portion of the population in the pharmacy database may
introduce further measurement error. However, the phar-
macy database is quite large, covering 75 million mem-
bers in 2000. An absence of diagnostic data prevents analy-
sis by clinical indication of the antidepressant medications.
Further research is also needed to determine whether the
findings are specific to antidepressants or whether simi-
lar correlations exist for other psychotropic medica-
tions or their interaction with antidepressants. Most im-
portant, the findings are open to ecologic challenge
because they relate regional rather than individual char-
acteristics.

The relationship between suicide and mental sta-
tus is not simple, and merely expanding access to anti-
depressant medications is unlikely to ensure the aboli-
tion or even a continued rapid decline in adolescent
suicide rates. Nevertheless, the current findings are con-
sistent with suicide risk reduction policies that seek to
improve the identification and psychopharmacological
treatment of young people with major depression and
other antidepressant-responsive psychiatric disorders.
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