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Reflections on Expert Recommendations for U.S.
Research Priorities in Suicide Prevention

Morton M. Silverman, MD, Jane E. Pirkis, PhD, Jane L. Pearson, PhD, Joel T. Sherrill, PhD
Introduction
The articles in this special supplement represent
the collective thinking of suicide prevention
experts from across the U.S. and several other

countries about where research efforts might best be
invested to address the vexing public health problem of
suicide. The authors of these articles—and other suicide
prevention experts—came together under the aegis of the
National Action Alliance for Suicide Prevention’s (Action
Alliance) Research Prioritization Task Force (RPTF), an
initiative that was resourced by the National Institute of
Mental Health (NIMH) and the Substance Abuse and
Mental Health Services Administration (SAMHSA).1

As editors, we have had the pleasure of seeing this
supplement come to fruition and the early manuscripts
develop into articles that we are confident will have a
major influence not only on the suicide prevention
research agenda but also on reducing suicide. We brought
different perspectives to our editorial roles. Two of us
(Morton Silverman and Jane Pirkis) are career researchers
with specialist expertise in various aspects of suicide
prevention and were not directly involved in the RPTF
process but were brought on board as independent editors.
Two of us (Jane Pearson and Joel Sherrill) are members of
the NIMH staff who oversee relevant portfolios of science
and were involved in the RPTF initiative from the outset.
The articles in this supplement represent a subset of

the presentations made by suicide prevention experts to
inform the RPTF agenda. As editors, we served as
“curators” and collated a representative set of articles
that address the RPTF’s Aspirational Goals (AGs) for
suicide prevention.2 The articles explicitly consider how
these AGs might be achieved by reviewing existing
research evidence, examining challenges to progress,
and proposing future directions.
From the Suicide Prevention Resource Center (Silverman), Waltham,
Massachusetts; the National Institute of Mental Health (Pearson, Sherrill),
Rockville, Maryland; and the University of Melbourne, Melbourne School
of Population and Global Health (Pirkis), Melbourne, Australia

Address correspondence to: Joel T. Sherrill, PhD, National Institute of
Mental Health, 6001 Executive Blvd, Rockville MD 20892. E-mail:
jsherril@mail.nih.gov.

0749-3797/$36.00
http://dx.doi.org/10.1016/j.amepre.2014.05.025

& 2014 Published by Elsevier Inc. on behalf of American Journal of P
Scope of the RPTF Process and the Articles
in This Supplement
Suicide prevention researchers are beset with methodo-
logical and ethical problems when they design studies.
For example, universal or community-wide interventions
are not always easily amenable to evaluation by RCTs; it
can be difficult to select appropriate control conditions
for trials testing interventions for at-risk or actively
suicidal individuals, and sample sizes required to power
studies become prohibitively large given the low base rate
of suicide events. Such challenges have historically
limited our understanding of what works and what
doesn’t work in suicide prevention.
The articles in this supplement grapple with these

issues and make intelligent suggestions about how to
overcome them. It should be noted that the articles
represent abridged summaries of the research overviews
that topic experts prepared to inform the research
prioritization process. By design, the articles provide a
snapshot of where the field is with regard to each AG, and
the directions necessary to progress knowledge in the
area. In each article, the authors cite relevant references
that provide additional detail and serve as supplementary
resources for readers.
The articles in this supplement summarize a unique

undertaking in terms of the scope of the research
prioritization activities and the RPTF process. The scope
is remarkable, given the range of science that is
considered (from basic science regarding the neurobio-
logical underpinnings of suicide through science
related to the dissemination/implementation of preven-
tion strategies).
The RPTF approach was to simultaneously consider

priorities and strategies within each AG, both short-term
and longer-term. In this manner, researchers or funders
might use the information to help identify overall
priorities as well as priorities and promising directions
within a given area of science, depending on their
particular interests. The process is also unprecedented
in suicide research in terms of the multistage, multigroup
approach to collecting input, and in terms of the up-front
attention to systematically using available data (e.g.,
burden estimates and simulations regarding the potential
reventive Medicine Am J Prev Med 2014;47(3S2):S97–S101 S97
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impact of intervening in particular contexts) to guide the
prioritization of research.
Other countries have engaged in research prioritiza-

tion exercises, but, to our knowledge, none of those have
occurred on this scale. In Australia in the mid-2000s, for
example, Federal Government funding was provided for
a project that examined existing priorities (through
reviews of published literature and funded grants) and
considered future priorities (through a questionnaire of
stakeholders’ views and a series of focus groups).3,4

Existing priorities were re-examined last year.5 This work
showed that the bulk of the emphasis under Australia’s
National Suicide Prevention Strategy had been, and
continues to be, given to epidemiologic studies at the
expense of intervention studies.
This work in Australia was useful for identifying

priorities, but this effort did not have the same machinery
behind it as the RPTF. The Australian process relied on a
small project team conducting what was effectively a
series of small substudies, and sought the views of other
researchers (and other relevant stakeholders) in a sys-
tematic but somewhat limited way. The process of
drawing together topic experts from across the spectrum
of suicide prevention research, and asking them to
consider and write about the way in which research
could be improved, clearly identifies the work of the
RPTF as groundbreaking.

Prioritizing Across Interrelated but Diverse
Areas of Science
The individual papers reflect concise reviews of the
science related to specific AGs; as such, the papers stand
alone. Table 1 lists the RPTF AGs and the corresponding
papers in this special supplement. Nevertheless, there is
substantial interdependence among the AGs and the
corresponding papers, and some goals are inexorably
linked.
For example, the science of developing and testing

interventions to address individuals who have attempted
suicide will share much in common in terms of content
and approach with that related to interventions targeting
other at-risk groups (e.g., individuals at risk due to
depression or other psychiatric/substance use disor-
ders13). Likewise, although psychotherapeutic interven-
tions12 and pharmacologic interventions14 are addressed
in separate reviews, as Griffiths et al.14 note, it seems
likely that optimizing prevention and treatment will
ultimately require deploying evidence-based approaches
in combination or sequentially.
Many if not most of the goals are not only inter-

dependent, but also serially dependent in terms of
their role in achieving prevention aims. For example,
the development of effective screening instruments
and practices8,9 and actionable risk stratification algo-
rithms11 depends on earlier stages of science that identify
readily assessed risk factors that are highly correlated
with the likelihood of attempting suicide.10 Similarly,
the development and testing of effective interventions
depends on the identification of modifiable risk
and etiologic or maintaining factors that represent
potential intervention targets, including neurobiological
targets.6,7

Furthermore, the ultimate utility of screening and
intervention approaches will depend not only on the
development of effective preventive and therapeutic
strategies but also on the development of effective
strategies for training providers to ensure research-
informed approaches are disseminated and implemented
with fidelity.16 Finally, the degree to which screening,
identification, and intervention ultimately lead to a
reduction in the rate of suicide deaths and attempts will
depend on effective systems-level approaches to ensure
the availability of and access to affordable, effective
services.17,18

The interdependence of these AGs poses challenges for
prioritizing across the full range of science. Is it necessary
to first achieve a firm understanding of the causes of
suicidal behavior before undertaking research on poten-
tial prevention strategies, or is it more important to
prioritize science that has the potential for the most
immediate impact on reducing suicide attempts and
deaths (e.g., development and testing of effective pre-
ventive interventions and strategies)? Should efforts
focus on broad-based prevention21–23 and efforts to
increase help-seeking19 or on more intensive, targeted
preventive or therapeutic interventions with high-risk
groups (e.g., attempters,15 the elderly20)? If multilevel,
layered interventions of varying intensities afford the
best protection, as suggested by Niederkrotenthaler
and collegues,19 what is the optimal combination of
interventions?
The approach involved providing experts with several

information inputs as they considered optimal research
pathways.1 These inputs included examples of stake-
holders’ ideas as to why a particular AG would help
reduce suicide attempts and deaths (including summaries
of stakeholder feedback and verbatim suggestions); data
regarding what was known, or not known, about the
scope (e.g., epidemiology or burden); and summaries of
the current evidence and state of the science relevant to
their AG topic.
This process often pushed experts to consider research

gaps (and AGs) outside their “comfort zones,” particu-
larly in areas that would affect their estimates of the
public health impact of their research focus. For example,
www.ajpmonline.org



Table 1. Aspirational goals and corresponding supplement manuscripts

Aspirational
goal Aspirational goal topic Corresponding supplement manuscripts

1 Know what leads to, or protects against, suicidal behavior,
and learn how to change those things to prevent suicide.

� Epigenetics and suicidal behavior research
pathways6

� Neurobiological risk factors for suicide: insights
from brain imaging7

2 Determine the degree of suicide risk (e.g., imminent, near-
term, long-term) among individuals in diverse populations
and in diverse settings through feasible and effective
screening and assessment approaches.

� Suicide risk screening and assessment: designing
instruments with dissemination in mind8

� Screening youth for suicide risk in medical
settings: time to ask questions9

3 Find ways to assess who is at risk for attempting suicide in
the immediate future.

� Improving the short-term prediction of suicidal
behavior10

� Prognostic models to detect and monitor the near-
term risk of suicide: state of the science11

4 Ensure that people who are thinking about suicide but have
not yet attempted receive interventions to prevent suicidal
behavior.

� Evidence-based psychotherapies for suicide
prevention: future directions12

� Alcohol and suicidal behavior: what is known and
what can be done?13

5 Find new biological treatments and better ways to use
existing treatments to prevent suicidal behavior.

� Existing and novel biologic therapeutics in suicide
prevention14

6 Ensure that people who have attempted suicide can get
effective interventions to prevent further attempts.

� Evidence-based follow-up care for suicide
prevention: where do we go from here?15

� Alcohol and suicidal behavior: What is known and
what can be done?13

7 Ensure that healthcare providers and others in the
community are well trained in how to find and treat those at
risk.

� Advancing training to identify, intervene, and follow
up with individuals at risk for suicide through
research16

8 Ensure that people at risk for suicidal behavior can access
affordable care that works, no matter where they are.

� National pathways for suicide prevention and
health services research17

� Prioritizing research to reduce youth suicide and
suicidal behavior18

9 Ensure that people getting care for suicidal thoughts and
behaviors are followed throughout their treatment so they do
not fall through the cracks.

� National pathways for suicide prevention and
health services research17

� Prioritizing research to reduce youth suicide and
suicidal behavior18

10 Increase help-seeking and referrals for at-risk individuals by
decreasing stigma.

� Increasing help-seeking and referrals for
individuals at risk for suicide by decreasing stigma:
the role of mass media19

11 Prevent the emergence of suicidal behavior by developing
and delivering the most effective prevention programs to
build resilience and reduce risk in broad-based populations.

� Suicide in later life: challenges and priorities for
prevention20

� Developmental approach to prevent adolescent
suicides: Research pathways to efficacious
interventions21

� Promising strategies for advancement in
knowledge of suicide risk factors and suicide
prevention22

12 Reduce access to lethal means that people use to attempt
suicide.

� Reducing a suicidal persons’ access to lethal
means of suicide: a research agenda23

Silverman et al / Am J Prev Med 2014;47(3S2):S97–S101 S99
experts who were asked about the benefits of providing
effective psychotherapy to prevent reattempts had to rely
on estimates from longitudinal data of reattempt rates,
which highlighted the need for better data regarding the
rate of reattempts in the U.S. Therefore, experts in
September 2014
psychotherapy might identify information on the trajec-
tories of suicide attempters over time as a priority, in
addition to intervention research needs.
A science has developed that helps identify such

research gaps: value of information (VOI) analysis is a
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strategy to inform priorities that can improve the
effectiveness of spending on health research.24 VOI
provides an analytic approach to establish the value of
acquiring additional information to inform a decision
about how to approach a clinical problem. In the context
of the RPTF, an informal VOI-like approach helped the
experts identify gaps in knowledge and focus on essential
information needed in the U.S. to refine suicide research
prioritization that would contribute to the ultimate
goal of reducing the number of suicide attempts and
deaths.

Future Directions to Advance Suicide
Prevention Science
Suicide has been a challenging and perplexing behavior
to study because suicidal behaviors are multidetermined
and multifactorial, thus defying simple models of etiol-
ogy and pathogenesis. As with the aforementioned
Australian review and research prioritization, the RPTF
process and literature reviews highlight the fact that
much more is known about the general epidemiology of
suicide and potential risk factors.
Although the literature is replete with studies that

identify various correlates, much less is known about
mutable risk factors that carry substantial variance and
might represent actionable intervention targets, and far
less is known about effective strategies for preventing
attempts and deaths. Despite the fact that, from a distance,
the epidemiologic data suggest that we have made very
little headway in significantly reducing the national suicide
rate over the last 50 years, the research findings have been
accumulating. The building blocks have been put in place:
The critical factors have been identified and methodolo-
gies to study the problems have been evolving.
As part of the RPTF process, the NIH issued a “request

for information” (RFI) regarding key methodological
roadblocks and potential new paradigms for suicide
prevention science (Guide Notice: NOT-MH-12-017;
see Action Alliance’s RPTF agenda, pp. 66–70, for a
description of the RFI process and responses). Across the
papers, many authors explicitly or implicitly suggest
similar themes regarding challenges and barriers that
parallel the responses to the RFI.
The authors also noted various strategies that might

help overcome barriers and facilitate progress, such as
enhanced research infrastructure, including the develop-
ment of a national cadre of well-trained researchers and
clinicians with specialized expertise, to increase research
capacity in the field; more timely, integrated regional and
national surveillance data systems, to allow for more
accurate burden estimates and to track progress at
reducing attempts and deaths; a uniform classification
system to describe suicidal phenomena paired with
standardized data collection,25 integration, and sharing
(and application of emerging strategies for leveraging
“big data”) to promote data sharing and meta-analyses;
and utilization of new methodologies and analytic
approaches to facilitate study of low base rate events.
Within and across the AGs, it is also evident that

translational science and interdisciplinary research col-
laboration (“team science”) will be critical for advancing
science and ultimately identifying effective prevention
strategies. We believe that the time is now to stimulate
and support creative, cross-cutting research on suicide. A
careful reading of these research summaries will confirm
that we are on the brink of breakthroughs in many areas
and lines of research.
One goal in publishing this supplement is to highlight

opportunities for researchers in the area of suicide and
for other talented scientists who have not yet applied
their skills and techniques to the study of suicidal
behaviors. As noted above, the papers in this series
highlight the fact that progress will require interdisci-
plinary, collaborative science; likewise, coordinated, col-
laborative approaches to supporting research, involving
both public and private partners, can effectively advance
the prevention of suicide through cross-cutting and
interactive research. The papers in this supplement, like
the RPTF agenda itself, are intended as inspirational
resources that highlight the challenges and rewards of
engaging in suicide prevention research, and suggest
future research directions that have the potential to
advance the overall goal of reducing attempts and deaths.
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Introduction to the Suicide Prevention Research
Prioritization Task Force Special Supplement

The Topic Experts

Jane L. Pearson, PhD, Cynthia A. Claassen, PhD, Chelsea L. Booth, PhD, on behalf of the Research
Prioritization Task Force of the National Action Alliance for Suicide Prevention
Despite continued public and private research
investments in suicide prevention over the past
several decades, there is no evidence of an overall

decrease in suicide deaths or attempts. The Research
Prioritization Task Force (RPTF) has developed the first
U.S. research prioritization plan aimed at producing the
knowledge necessary to substantially reduce the national
suicide burden using multiple inputs and work products. A
critical step in the process was engaging several types of
expert research groups to consider how the diverse field of
suicide prevention could accomplish this task. In 2012, two
of these groups were asked to consider the state of the
science associated with 12 potentially burden-reducing
research goals selected by the RPTF from a national
stakeholder survey. These groups identified research chal-
lenges and roadblocks and proposed research pathways for
these 12 goals. This special supplement includes summa-
ries of that work as well as specific background activities
that prepared key information (e.g., surveillance resources,
literature review quality, models of interventions) devel-
oped by RPTF staff and supplied to these expert groups.
The NIH and CDC, as federal supporters of this supple-
ment, are pleased to share these resources with the field.
Introduction
There is no real evidence that public and private research
investments in suicide prevention over the past several
decades have resulted in an overall decrease in suicide
deaths or attempts. The National Action Alliance for
Suicide Prevention was established in 2010 as a public–
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private partnership to explore barriers to progress and
garner support for broad-based, multi-level strategic
suicide prevention initiatives. One of the Action Alli-
ance’s first efforts was to assemble the RPTF in order to
develop national priorities for U.S. suicide prevention
science.1

The Expert Panels and Their Functions
The process and rationale the RPTF used in prioritizing
suicide research has been described elsewhere.2 Briefly, the
RPTF process utilized input from a series of diverse suicide
prevention expert groups working in tandem with the
RPTF and its staff to delineate promising research pathways
toward a set of 12 previously defined “Aspirational Goals”
(AGs).3 The RPTF AGs were derived from a national
stakeholder survey via a modified Delphi process and are
believed to be areas of focus necessary to the prevention of
substantial numbers of suicide deaths and attempts.4

After the goals were set, diverse expert panels were
recruited to help compile various types of information
required during the decision-making processes associated
with the final research agenda. A panel of highly cited
researchers with diverse expertise and capabilities (called
the “Overview Experts”) was responsible for development
of the agenda as a whole. A second panel (composed of
“Topic Experts” and “Discussants”) included researchers
with specialized, well-recognized expertise relevant to one
of the 12 AGs. This group volunteered time in 2012–2013
to present their views on research challenges and
approaches to a particular AG (Table 1). Finally, a
handful of individuals with highly specialized expertise
within the aforementioned areas5 were recruited by the
RPTF and its support staff to address key information
needs that were otherwise still unmet.

Forging Research Objectives and Pathways
for Each AG
The process of forging detailed research objectives
for each AG included several steps. RPTF staff first
Elsevier Inc. on behalf of American Journal of Preventive Medicine
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Table 1. Twelve aspirational goals of the research prioritization process of the National Action Alliance for Suicide Prevention

Aspirational Goal 1—Know what leads to, or protects against, suicidal behavior, and learn how to change those things to prevent suicide.

Aspirational Goal 2—Determine the degree of suicide risk (e.g., imminent, near-term, long-term) among individuals in diverse populations
and in diverse settings through feasible and effective screening and assessment approaches.

Aspirational Goal 3—Find ways to assessa who is at risk for attempting suicide in the immediate future.

Aspirational Goal 4—Ensure that people who are thinking about suicide but have not yet attempted receive interventions to prevent
suicidal behavior.

Aspirational Goal 5—Find new biological treatments and better ways to use existing treatments to prevent suicidal behavior.

Aspirational Goal 6—Ensure that people who have attempted suicide can get effective interventions to prevent further attempts.

Aspirational Goal 7—Ensure that health care providers and others in the community are well trained in how to find and treat those at risk.

Aspirational Goal 8—Ensure that people at risk for suicidal behavior can access affordable care that works, no matter where they are.

Aspirational Goal 9—Ensure that people getting care for suicidal thoughts and behaviors are followed throughout their treatment so they
don’t fall through the cracks.

Aspirational Goal 10—Increase help seeking and referrals for at-risk individuals by decreasing stigma.

Aspirational Goal 11—Prevent the emergence of suicidal behavior by developing and delivering the most effective prevention programs to
build resilience and reduce risk in broad-based populations.

Aspirational Goal 12—Reduce access to lethal means that people use to attempt suicide.

aAlthough stakeholders indicated that predicting who is at imminent risk was an aspirational research goal, expert consultants recommended that
assessments focused on finding treatable conditions or symptoms were more actionable than prediction per se. Therefore, this goal has been
reworded.
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developed and posted supporting background materials
online along with Topic Experts’ narrated PowerPoint
presentations. The website containing this material
permitted review and discussion by Topic Experts/
Discussants, Overview Experts, and RPTF members. A
structured, real-time conversation between Topic
Experts/Discussants and Overview Experts on each AG
took place a few weeks after materials were posted via
telephone conference call. During these calls, Topic
Experts provided a brief summary of their narrated
presentations, Discussants provided a critique of Topic
Expert presentations, and proposed research pathways
were reviewed with Overview Experts.

Background Materials for the RPTF’s Final
Priorized Agenda
Four types of background material were required in the
discussions that preceded assemblage of the final agenda.
Specifically, these AG-specific information streams each
included (1) a summary of the current status of research
in the area encompassed by that AG; (2) a description of
the research breakthroughs or barriers needed to facil-
itate progress toward realization of the AG; (3) con-
ceptualization of one or more AG-specific research
pathway (e.g., sequenced research activities needed to
realize that goal); and (4) estimates of the degree of
suicide burden (attempts or deaths) that will be elimi-
nated when the goal is realized.
September 2014
First, RPTF staff provided the expert working groups
with a brief summary describing the state of the science
in each AG research area. Efforts were made to identify
existing theories (e.g., Joiner’s interpersonal theory) or
highlight the absence of relevant theory (e.g., how or why
individuals select a suicide method). These summaries
also reviewed important methodologic issues and rele-
vant research strategies (e.g., reaction time to verbal
stimuli in detecting near-term risk of suicidal behavior).
Topic Experts were offered the opportunity to enhance

these staff-prepared reviews and were invited to provide
key reviews or references they believed would be essential
to expert deliberations. Abstracts of these references along
with key points suggested by Topic Experts were included
in background materials prior to posting on the shared
website. A systematic review of the quality of suicide
literature was ongoing at the time of the Topic Expert
presentations and, where possible, conclusions from that
review were also included in these background materials.6

Second, information derived from qualitative analysis
of the stakeholder survey that led to the 12 AGs was
provided as part of this process.7 In some cases, verbatim
suggestions from survey respondents were reported to
experts to illustrate how stakeholders viewed particular
areas of research or as a way to define parameters for the
AG. Third, logic models developed by RPTF staff were
provided. These models were intended to illustrate
underlying constructs and moderators relevant to scien-
tific work in the research area addressed by a given AG.
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Finally, RPTF staff worked to identify suicide burden
information relevant to each AG, such as national
surveillance or large community estimates that can serve
as the basis for credible estimates of the potential impact
of particular lines of research on numbers of U.S.
attempts or deaths). For instance, identifying data
sources that can provide information on the number of
suicide-attempting individuals who access health care
prior to a suicidal act but then are not adequately
identified or treated suggests the potential impact of a
significant breakthrough in both risk detection and
screening research (Table 1, AG 2 and 3).
Manuscripts describing the experience and results of

preparing these four types of background information
are found in Section One of this supplement. These
papers include a review of literature quality,6 a qualitative
analysis of the stakeholder survey,7 a description of
efforts to evaluate the quality and ease of use of existing
surveillance data systems,8 a discussion of approaches to
defining the burden of suicide attempts and deaths
within particular contexts where high numbers of indi-
viduals at risk might be found,9 and an approach to
modeling potential various proposed interventions to
prevent attempts and save lives.10

Section Two in this supplement is composed of work
by Topic Expert panel members who share their goal-
specific research ideas in brief papers. When Topic
Experts were unable to develop a manuscript for this
supplement, other experts on that topic were invited to
submit succinct manuscripts and were provided with
RPTF background materials. For these manuscripts,
Topic Expert authors were asked to first summarize
the state of the science for their particular AGs and
identify any definitional issues for particular variables
or constructs. Next, experts were asked to take a long
view and propose scientific approaches that would
accomplish that AG, noting that goals vary in the
degree to which there is existing research to support
links among constructs.
Experts were then asked to identify research barriers,

challenges, or roadblocks, which might permit research
progress, if addressed. Many of these barriers are
methodologic or infrastructural in nature; some address
the lack of U.S. surveillance data to inform the scope and
trajectory of suicidal behaviors (e.g., changes in selection
of attempt methods) or the absence of research on a
particular technology required to study a problem (e.g.,
contagion of a suicide means through social media
networking). After studying their assigned research
challenge, some experts used an AG logic model pre-
pared by RPTF staff1; others preferred to suggest alter-
native model(s). Finally—and most importantly—
authors were asked to identify the most pressing research
questions and objectives that would need to be addressed
in order for scientific advancement to occur within their
research area.
Although these papers do not fully reflect the extensive

discussions and debates among the experts, the manu-
scripts in this special supplement provide a glimpse of
both the scope and diversity of input that has character-
ized the development process for this first-ever U.S.
prioritized research agenda for suicide prevention. The
input of Topic Experts was particularly critical to final
agenda development in that they provided the vision
necessary to delineate the research activities with poten-
tial to substantially reduce the numbers of suicide deaths
and attempts in the U.S. We are grateful for the
contributions of the hundreds of individuals who volun-
teered to participate in the research prioritization pro-
cess, and now its dissemination. The nature of scientific
dialogue around suicide prevention activities has chan-
ged to a plan of action to save lives.
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Background: The Research Prioritization Task Force of the National Action Alliance for Suicide
Prevention conducted a stakeholder survey including 716 respondents from 49 U.S. states and 18
foreign countries.

Purpose: To conduct a qualitative analysis on responses from individuals representing four main
stakeholder groups: attempt and loss survivors, researchers, providers, and policy/administrators. This
article focuses on a qualitative analysis of the early-round, open-ended responses collected in a modified
online Delphi process, and, as an illustration of the research method, focuses on analysis of respondents’
views of the role of life and emotional skills in suicide prevention.

Methods: Content analysis was performed using both inductive and deductive code and category
development and systematic qualitative methods. After the inductive coding was completed, the same
data set was re-coded using the 12 Aspirational Goals (AGs) identified by the Delphi process.

Results: Codes and thematic categories produced from the inductive coding process were, in some
cases, very similar or identical to the 12 AGs (i.e., those dealing with risk and protective factors, provider
training, preventing reattempts, and stigma). Other codes highlighted areas that were not identified as
important in the Delphi process (e.g., cultural/social factors of suicide, substance use).

Conclusions: Qualitative and mixed-methods research are essential to the future of suicide
prevention work. By design, qualitative research is explorative and appropriate for complex,
culturally embedded social issues such as suicide. Such research can be used to generate hypotheses
for testing and, as in this analysis, illuminate areas that would be missed in an approach that
imposed predetermined categories on data.
(Am J Prev Med 2014;47(3S2):S106–S114) Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine
Introduction
This paper presents results from a discourse
analysis of the National Action Alliance for
Suicide Prevention’s Research Prioritization Task

Force (RPTF) stakeholder survey. The survey has been
described in detail elsewhere1; briefly, multiple com-
ments from 716 respondents representing 49 U.S. states
ide Prevention Branch; Division of Prevention, Traumatic
cial Programs; Substance Abuse and Mental Health Services
, Rockville, Maryland
rrespondence to: Chelsea L. Booth, PhD, Public Health
tance Abuse and Mental Health Services Administration,
y Road, Room 6-1114. Rockville MD 20857. E-mail: chelsea.
.hhs.gov.
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and 18 countriesa were gathered in the initial data-
generating round of a modified Delphi process. In this
initial round from August 8 to November 11, 2011, an
opportunistic sample of individuals from a wide variety
of suicide-related organizations and departments were
asked to generate ideas (“goals”) for a suicide prevention
research agenda. These early-round, open-ended
responses fed into the modified Delphi process—which
involved a more structured and constrained response
format as part of an iterative consensus process to
identify the 12 Aspirational Goals (AGs) discussed
throughout this supplement.
aAustralia, Austria, Belgium, Canada, China, Denmark, France, Ger-
many, Hong Kong, Israel, Italy, Mexico, New Zealand, Norway, Pakistan,
Sweden, Switzerland, and the United Kingdom.

lsevier Inc. on behalf of American Journal of Preventive Medicine
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Coding rounds 4–13

Began inductive/in vivo coding, starting
with themes emerging from previous 

rounds’ notes. The corpus was 
continually reread and coded until no new 

codes or themes emerged. This took 
approximately ten full rounds of reading 

the entire corpus.

Coding round 3 Coded metacategory “individuals”; 
continued note taking.

Coding round 2
Read entire corpus (took notes on 

commonly occurring terms, themes); no 
coding.

Coding round 1
Read entire corpus of 716 responses

(without taking notes).
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The goal of this qualitative analysis was to provide
additional perspectives for use in the research prioritiza-
tion process, specifically in-depth analysis of the complex
way respondents thought about suicide prevention and
suicide prevention research. As will become clear
throughout this paper, distinctions are not always made
between the two. Individuals would discuss a gap they
saw in suicide prevention as an area that needed research,
whereas others saw suicide prevention activities and
suicide prevention research as completely intercon-
nected. In order to understand such intricacies, the
early-round, open-ended responses were qualitatively
analyzed and results are presented below. To be clear,
the kind of analysis described in this paper is not a
substitute for more comprehensive, properly designed
and executed qualitative research (e.g., ethnography,
proper sampling, and semi-structured interviews). These
survey responses do, however, provide a rich source of
information about culturally constructed meanings of
suicide (e.g., the event itself, what could precipitate it,
what it means for the family/society at large).
This study was conducted as part of a Presidential

Management Fellowship at the Substance Abuse and
Mental Health Services Administration, USDHHS; survey
analysis occurred at the National Institute of Mental
Health. As a result of the author's participation in the
RPTF, a collaborative research team based at the Univer-
sity of North Texas Health Sciences Center provided de-
identified data from the RPTF online survey conducted
between August and November 20111 and requested her
qualitative perspective as a linguistic anthropologist.2,3

Results analyzed here include the 719 de-identified
responses of varying lengths (from a few words to pages)
from that online survey. The survey allowed respondents
to self-identify as one of four categories: “survivors”
(family survivors as well as attempt survivors, 228
respondents); “researchers” (220 respondents); “policy/
administrators” (170 respondents); and “providers” (101
respondents).b Once the author received this data, each
respondent was randomly assigned a number within
their self-selected category.
The sections that follow provide background regarding

the survey data that form the basis of the analysis; an
overview of the qualitative methods employed; a summary
of the resultant codes and metacategories extracted in the
initial analysis; a more detailed description of a discourse
summary for one subcode, “life and emotional skills,” that
bRespondents’ categorization came from their self-selection. Some
respondents were unhappy that they had been forced to choose only one
category because they identified as more than one category. Future efforts
in this area should allow individuals to choose more than one category and
include an “other” category to allow respondents to write freely. Such a
design will allow for more nuanced analysis, if desired, by the researcher.
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illustrates how qualitative methods reveal things that did
not otherwise come to light in the top–down impositional
approach and can be used to develop an approach to
create testable theories and investigate the nuances of a
topic; and discussion of future research directions.
Methods
Responses were loaded into MAXQDA, version 10 (VERBI
GmbH, Berlin), a qualitative and mixed-methods data analysis
software package for textual and content analysis. The software
allows coding of text, images, audio and video files, and other
forms of data as well as transcription of audio and video files. The
mixed-methods features allow for comparison of code segments,
crosstabs, creation of frequency tables, comparison of themes
through quote matrix, typology tables, and various visualizations
of data (e.g., code relationship maps, matrix browsers, code
relations, text comparison, and word frequencies).
After inputting the de-identified responses into MAXQDA 10,

the coding process began (Figure 1) using what some researchers
call “in vivo coding,” labeling a section of text with a label taken
from the text itself. The first round of coding was completed using
categorizing strategies—coding and thematic analysis.4,5 Using a
grounded theory approach6–9—in which theories are developed
from gathered data (allowing conclusions to be gathered from
what participants actually do, not just what it is believed they
should or may do) rather than of gathering data to test a theory or
hypothesis—data were analyzed for potential analytical categories
(codes) and then relationships between categories.10 An inductive
coding model allowed for meaningful categories to emerge from
the data rather than being imposed by the researcher.11 Some
codes and thematic categories produced from the inductive coding
process were very similar to the 12 AGs derived from the modified
Delphi process such as those dealing with risk and protective factors,
Coding round 14
Corpus was autocoded. Before 

autocodes were accepted, each coded 
response was read to verify the 

autocoding was accurate.

Figure 1. Coding process



Table 1. Research codes: “people” metacategory

Code Subcode

Number of
times

referenced

Survivors/completers Attempt survivors 46

Loss survivors 31

Reattempt survivors 13

Completed suicide 9

Community members Family 62

Parents 20

Friends 19

Managers/employers 8

Caregivers 7

Coworkers 4

Support system 3

Peers 3

Church members 2

Classmates 2

Society 2

Spouse 2

Bully/victim 1

Boy scouts 1

Community coalitions 1

Famous people 1

Girl scouts 1

Natural helpers 1

Neighbors 1

Parent–teacher
association

1

Demographic groups Suicidal individuals 330

Teenagers/young
adults

130

Children/youth 74

Those with mental
illnesses

32

Men 29

Seniors 25

Military/veterans 21

Native American 12

Trauma survivors 11

(continued)

Table 1. (continued)

Code Subcode

Number of
times

referenced

Those with substance
use issues

9

Adults 8

Rural residents 8

Those not in
treatment

6

LGBTQ2S 5

Deaf community 3

Homeless individuals 2

Those with physical
illness

2

Urban residents 2

Women 2

Latinos/as 2

African Americans 1

Babies 1

Economically
distressed

1

General public 1

Immigrants 1

Uninsured/
underinsured

1

Non-native English
speakers

1

Healthcare and
service providers

Healthcare
professionals

81

Mental health
providers

64

Educators/school
personnel

39

Policy makers 7

Researchers 7

Law enforcement 5

Gatekeepers 5

Clergy 4

Social workers 3

Alcoholics
Anonymous

1

Bereavement
counselors

1

(continued on next page)
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Table 1. Research codes: “people” metacategory
(continued)

Code Subcode

Number of
times

referenced

Funeral directors 1

Government or public
worker

1

Suicide prevention
task force members

1

Suicide hotline staff 1

Telephone/reception
staff at hospitals and
primary care offices

1

LGBTQ2S, lesbian, gay, bisexual, transgender, queer, two spirit.

cCodes were not mutually exclusive and many passages were coded for
more than one category/subcategory.

dAll quotes are attributed to the self-identified group in which they
belonged and are reproduced as written by respondents; an attempt to
make responses more readable can be found in brackets [ ]. Those changes
include spelling—when the original is difficult to understand—and
grammatical additions to facilitate readability. No substantive changes
were made.

eOn the first page of the online survey (before the actual survey began),
the following disclaimer was printed: “Your participation is completely
voluntary. In order to protect your confidentiality, all responses and
comments you submit will be deidentified before review. Please note that by
participating in this survey you will be giving the Task Force permission to
use your ideas as it develops its suicide prevention agenda” (emphasis in
original). The quotes reproduced anonymously here were also used as input
in the RPTF agenda development process, which is why they appear here
as well.

Booth / Am J Prev Med 20
provider training, preventing reattempts, help-seeking, and stigma;
other codes highlighted areas not identified as important in the later
rounds of the Delphi process, including life and emotional skills,
importance of a holistic approach to suicide, role of spirituality in
recovery.
During the coding process, some sub-subcodes were identified

(e.g., postvention, research on risk, and protective factors) that, as
coding rounds continued, were clearly part of an overarching code
of “research,” meaning respondents were explicitly calling for
research on these topics or what was being described was clearly a
research pathway. At that point, the author would go back and nest
those under overarching subcodes. Other times, a subcode was
identified first (e.g., life and emotional skills). Subsequent coding
rounds showed that a substantial number of these responses
directly referenced help-seeking (a new sub-subcode) rather than
general life and emotional skills.
Two metacategories emerged from the qualitative analysis; the

first related to all individuals or groups named in the data. These
codes included all individual groups mentioned in the text,
including populations, subpopulations, community members,
and all other groups of people (e.g., attempt survivors, demo-
graphic groups, and healthcare and service providers). Table 1
provides an example of how actual language and terms used by
respondents can be nested within themes. Such attention to the
way people actually talk about suicide is critical to help researchers,
and the field more broadly, understand the complex relationships
and webs of meaning that exist for individuals. It is also helpful to
understand the different ways individuals and groups conceptu-
alize these ideas. The second metacategory was the “strategy”
codes, which included all suggestions for research pathways, sui-
cide prevention practices, policies, and interventions (Table 2).
Both metacategories represent areas that were clearly important to
respondents and collectively presented a holistic and nuanced
vision of suicide and suicide prevention. To illustrate a “strategy”
code, this paper will report on the secondary analysis of one
subcode: “life and emotional skills.”
The survey responses were also deductively coded using the

RPTF’s 12 AGs.12 Future papers will explore qualitative analysis of
both deductively derived codes based on the 12 AGs as well as the
many other inductively derived codes.
September 2014
Results
Results reported in this paper illustrate the qualitative
approach by focusing on a subcategory from the strat-
egies/research pathways metacategory. They are from a
discourse analysis performed on all responses coded as
“life and emotional skills.”c This type of contextualizing
strategy4,5 allowed for a holistic analysis of an individual
response (as part of a larger analytical category or “code”)
and a closer exploration of their assumptions about the
nature of suicide, argumentation, the role(s) of research
in suicide prevention, and so on. Using both strategies
provides richer results and enables attention to both
macrolevel trends and microlevel responses.

Control, Communication, and Not Being
Understood
An attempt survivor responded to the survey by describ-
ing the difficulty of being able to adequately express pain
to others. This individual noted that “there is a [g]ap of
understanding between the individual going through the
pain”d and those around them:

When you’re at the end of your rope and others are
looking at you like you are over exaggerating, com-
plaining[,] or unrealistic, it’s devastating….It is impor-
tant for others to understand that suicide is [merely]
one of the symptoms[,] like lack of [appetite] or
interruption in sleep[,] [but] it is just the most serious
one. Suicidal thoughts are not just crying [wolf]. It
becomes a [physical] and medical problem[,] not
[necessarily] the individual[’]s psychological profile.
Suicide becomes the last ditch effort to stop the pain….
Your mind formulates a cost-[benefit] analysis of
[whether] or not you can withstand the pain or not….
They may in fact [exercise] their only weapon and that
is to [relieve] the pain through [suicide] (Survivor).e

For this attempt survivor, suicide was considered a
way to reclaim control—control over both their pain and

14;47(3S2):S106–S114 S109



Table 2. Research codes: “strategy” metacategory

Code Subcode Sub-subcode Sub-sub-subcode

Number of
times

referenced

Individual Emotional/life skills 109

Help-seeking 106

Infrastructure/legal/policy 47

Data/surveillance 23

Medical/research Medication 7

Pro-medication 75

Anti-medication 5

Research Treatment/intervention/
prevention

189

General/miscellaneous 106

Cultural/social factors 105

Protective/risk factors 95

Dissemination/outreach 76

Suicidality 75

Genetic/structure/
biology

73

Assessment/screening 61

Mental health and
mental illness

45

Attempt/reattempt 30

Definitions/models 25

Substance use 8

Postvention 4

Distinguish between those
who attempt and those who
do not

84

Protect from self/from
acting on ideation

48

Testing Genetic/structure/
biology

35

Mental illness/
suicidality

28

Social/collective Education 184

Messaging/dissemination/
outreach

184

Stigma 99

Community 63

Communication 30

Culture change 14

(continued on next page)
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Table 2. Research codes: “strategy” metacategory (continued)

Code Subcode Sub-subcode Sub-sub-subcode

Number of
times

referenced

Treatment/services/care Accessibility and
acceptability

98

Services/interventions/
treatment

92

Screening/assessment 78

Means safety/restriction 65

Prevention programs 52

Systems and systems
integration

49

Follow-up 27

fIt is important to note that testing for statistical significance is not
appropriate when analyzing code frequencies within qualitative research
projects (Draper and Swift, 2010; Fade and Swift, 2010; Pope et al., 2000).
These numbers are used here for illustrative purposes only.
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a situation on which they appear to have little control.
Suicide is a “weapon,” and one used by someone with no
other ways of addressing a hopeless situation. Survey
respondents believed suicide rates would drop if we could
teach suicidal individuals and young people life and
emotional skills to deal with the feelings described above.
Respondents also noted that more research is needed to
discover if such life and emotional skills trainings would,
in fact, have an impact.
Communication was, in general, highlighted as being

important for both communities and suicidal individuals.
It is important to note that this category only emerged
from the survivors (survivors of loss and survivors of
attempts) group. It was clear that survivors of suicide loss
and attempt believed that they could get the help they
needed, if only they could find the right way to
communicate with those around them. According to
the same survivor quoted at the beginning of this section:

The feeling of this misunderstanding is like being
awake for an operation and under anesthesia, while
the doctor operates on you. You are aware of what’s
going on, you can feel the pain, but you can’t [get]
through to anyone about it. No one hears your cry.

Some, but not all, respondents believe that reducing
stigmawould “allow depressed people or people with suicidal
thoughts to be more open to discussing their depression or
suicidal thoughts” (Survivor) and “decrease ‘codes of silence’”
(Survivor) among communities more generally.

Life Skills
Respondents highlighted six types of life skills that they
believed would be crucial to reduce suicides: (1) dealing
with stress and coping strategies for that stress; (2)
emotional regulation, tolerance, and acceptance; (3)
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communication; (4) interpersonal skills and connected-
ness; (5) decision making; and (6) general life skills.
Responses about these six categories of life skills fell into
two overlapping, but distinct, groupings. In the first,
respondents argued that we need to train suicidal
individuals about life skills that we already know would
reduce suicides. Respondents assumed that these areas
would be effective; as the corpus only includes anony-
mous survey data, we have no way to know whether their
assumption of efficacy was based on research, personal
experience, or assumed to work because of some general
cultural knowledge (assumptions and folk theories)
about the way mental health, suicide, and the brain
“work.” This first group emerged primarily from the
survivor group (with 27 of 40 total responses), although 9
of 40 responses in this category came from providers and
4 of 40 from policy/administrators.f No researchers
advocated this position.
The second grouping focused on those same six

categories of life skills, but explicitly advocated for
research into whether teaching such life skills is effective.
Unlike the first grouping, this group included respond-
ents from all self-designated categories: providers (11 of
32 responses); researchers (10 of 32); survivors (6 of 32);
and policy/administrators (5 of 32).
The next six sections of the paper will delve into the six

categories of life skills, exploring how respondents
connected them, what they thought about them, and
how they may help us discover novel research pathways
to reduce deaths by suicide.
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Train Coping Strategies
Responses about teaching ways of dealing with stress
and general coping strategies often connected this skill
with school and youth. Training teens and young adults
how to deal with stress in positive ways was the most
common response. Some argued that programs could be
based in schools to “develop the coping skills they will
need to handle any adversity that they may face
throughout their lifetime[,] and thus eliminate the
option of suicide for everyone” (Provider). Respondents
hoped these coping skills would teach youth more about
emotional regulation, tolerance, and acceptance
(described below) so that they “become comfortable
with negative thoughts and emotions” and show them
that such feelings are “temporary and workable instead
of something that needs to be changed immediately”
(Provider).
As far as research into dealing with stress and coping

skills, respondents advocated for both the development
of universal prevention interventions that teach coping
skills to youth and research into the best way to imple-
ment such interventions. One researcher noted that
research into postvention programs and their ability to
“decrease the suicidal ideation and behavior of survivors
and the ability of the postvention to facilitate adaptive
coping with this loss” would be crucial. Others focused
on promoting and developing coping skills among a
diverse list of populations and focusing on identifying
transitional periods in the lives of individuals or groups
such as divorce, return from combat, or death of a family
member. Most, however, promoted research to develop
and analyze the effectiveness of universal prevention
interventions to be deployed in schools.
Emotional Regulation, Tolerance, and
Acceptance
Mindfulness programs and dialectical behavioral therapy
(DBT) were advocated by respondents to teach emo-
tional regulation and “interpersonal effectiveness” (Sur-
vivor). Such “emotional stability” and suicide prevention
trainings, respondents argued, should be “free or inex-
pensive to all individuals, making it a mandatory training
for people who work in public arena[s] such as educators
and [politicians, and] to include training for increase in
rank and position of authority in the military and
corporate business” (Provider).
Another area of focus for respondents was tolerance

and acceptance of oneself and of others. As one survivor
argued, “[a]t pre-teen and teen years, their focus is what
others think about them.… Children aren’t raised with
confidence in themselves and believe others if they say
they are ugly, fat, whatever. Hormones and body changes
are occurring and can lead to devastating comments
from others.” Such acceptance extends to mental illness
and, some respondents argued, could be accomplished by
teaching people about how bodies and minds work at
different stages of development so they can “manage
their thoughts” (Provider) and expectations. Teens, in
particular, “don’t want to feel that they are the only ones
feeling this way” (Survivor), and teaching acceptance and
compassion—respondents argued—would help solve
many of these issues.
Those advocating for research pushed for “prevention

research (universal and targeted) addressing evidence-
based mechanisms to counter helplessness and hope-
lessness states contributing to suicidality (increase
divergent thinking, identify advocates when powerless,
reduce social isolation)” (Researcher). Others argued
that universal preventive interventions should be devel-
oped to teach “emotional regulation skills, beginning in
early childhood” (Researcher) and find “which therapy
techniques work best with teens who have expressed
suicidal ideation or which skill building activities
have the biggest success with emotional regulation”
(Provider).
Interpersonal Skills and Connectedness
This category was, in some ways, related to communica-
tion. Respondents argued that teaching interpersonal
skills would increase the “connectedness of individuals
to others and their community in order to cut through the
pain and isolation” felt by suicidal individuals (Provider).
These individuals “often feel no personal connection.
Nobody cares about them. They have no reason to live
and nothing to live for” (Provider). One respondent noted
that this was particularly important for older white men;
others argued that these skills would be most useful for
young people, helping them interact with their peers and
address issues of bullying and hopelessness.
Interpersonal skills were also an area of significant

interest for those advocating research. Respondents
wanted to know how to foster connectedness: from
how to “induce in the high[-]risk person a sense of
connectedness to the would-be therapist” (Researcher) to
“identify[ing] effective strategies for helping isolated and
lonely people feel more connected” to the communities
in which they live (Provider). Such research, another
argued, would help in understanding how to effectively
create and strengthen support networks. Others focused
on the importance of the connectedness of care and
community as part of continuing support after a suicide
attempt. As one survivor argued, this might be an online
experience that would “allow the survivor to feel less
alon[e] and stigmatized.”
www.ajpmonline.org
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Problem-Solving and Decision-Making Skills
This category specifically relates to decision making
about the act of suicide:

I believe the best way to reach those individuals at risk
of suicidal behavior is to be proactive by educating
young people of the dangers and consequences of
suicidal decisions by implementing better understood
decision [making]. (Survivor)

Respondents argued that young people live “life in a
very limited frame of reference” (Survivor) and may not
understand the ramifications of this “irreversible”
decision.
For those who advocated research in this area,

determining if “problem solving, impulse control, and
personal empowerment in children” (Survivor) would be
effective deterrents to suicide could provide an important
area of knowledge. However, most respondents argued
that research in this area should focus on barriers to
treatment and on the most “effective motivational
techniques toward treatment” (Provider) to “increase
the likelihood that a suicidal patient…will follow through
with offered treatment” (Provider).

General Life Skills
Other skills for which respondents advocated were those
emerging “from positive psychology and from various
religious teaching[s]” (policy/administrators). Cultural
knowledge also was mentioned, as were education in
values and beliefs. Such education, one survivor argued,
requires “agencies (healthcare providers, clinicians,
clergy) to…form an alliance of care, including medical
(med[icine]s if necessary, nutrition, exercise labs), clin-
ical (behavioral modification, coping skills, necessary
therapy), and to address spiritual concerns as well (core
values, beliefs, heart issues).”
Respondents also believed that certain life skill areas

need further research, including finding “effective meth-
ods to help suicidal individuals find purpose and meaning
to their lives” (Provider) and focusing our prevention
efforts on “increasing prevention and self-care, not simply
screening and mental health treatment” (Provider).

Discussion
Future Directions
The first research pathway forward indicated by the
stakeholder survey data is, as mentioned above, a holistic
understanding of suicide. Much of the work on suicide
has been macrolevel, epidemiologic analyses that sepa-
rate biological, cultural/social, and environmental con-
texts. Aggregate data are critical but erase the rich,
detailed information so vitally needed. More needs to
September 2014
be known about the qualitative experience(s) of suicide—
how suicidal individuals and their families understand
the experience of suicidality and the care received, holes
in care, what “adequate” care actually means to suicidal
individuals, what triggers crises, how resiliency helps
them survive, what do they see as barriers, and what
heterogeneity might exist within what we call “suicidal
ideation” or “suicidality.” More research is needed that
tells us the why and how, not just the what. We not only
need to know whether a risk factor exists or if X works,
but also the nature of X. During a 2000 presentation at
the Northeast Injury Prevention Network Invitational
Conference for Suicide Prevention Planning, DeQuincy
Lezine, PhD, said,

I am your data and you are not talking to me, not
working with me, not including me, not listening to
me. Only when I am dead do you ask questions of me
—“Why did you do it? What could I have done to help
you?” You call me [as someone who has attempted
suicide] a different population from “suicide com-
pleters” and then talk about me being the highest risk
group for suicide. You said it is essential to include
those I will leave [behind] once I am dead, but not talk
to me before I die. Am I only worth something to you
once I have altered my label one final time?
I am your data but you wait until I am static and
unchanging to ask questions of me, questions you
should be asking while I am still a dynamic, changing,
living individual. I am the attempts you can only
estimate right now because only two out of five
involved a hospitalization. I am your target. It is my
death you are trying to prevent, and you are not talking
to me. I am what you go to these conferences for, who
you publish brochures for, and pass out cards for, and
who you refer to in your presentations—I am your data
—current and future…but you have not invited me to
your table. (D Lezine, President and CEO, Prevention
Communities, personal communication, 2013)

Dr. Lezine is absolutely correct; we researchers—as
part of a broader research agenda that includes quanti-
tative and qualitative research, social as well as biological
research—must suspend our preconceived notions about
suicide and work to understand it as having a web of
meanings embedded within complex cultural systems.
We must include the various voices of the community of
suicidal individuals and value their contribution.
The second research pathway focuses on collabo-

rative research. Not just collaborations among and
between various disciplines, but the kind of collaborative
research that brings communities in earlier in the
process. Lab conditions rarely exist in the natural world
and researchers must make the conditions, constraints,
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and participants more explicit not just for research but to
help communities and clinicians understand the ele-
ments that will affect the applicability and efficacy in
their contexts. For example, if an intervention requires
infrastructure, reliable transportation, access, and ability
to pay for well-trained clinicians, child/elder care, or
financial or time investment, this must be made clear.
These are not just anecdotally important; such factors
impact the validity and applicability of what is done to
save lives.
All available tools should be used to save lives.

Survivors, researchers, clinicians, and others are much
closer than they appear on what they want (e.g., a reliable
way to “diagnose” suicidality, a series of effective treat-
ments—both biological and psychological/behavioral).
Each have their own way of approaching and describing
suicide, and more opportunities to collaborate between
and among these groups will only succeed when they
understand each other. There are ways of communicat-
ing that bridge the often difficult divide. Each group
brings strengths and experience that are critical in
moving our field forward.

Conclusions
Qualitative and mixed-methods research are essential to
the future of suicide prevention work.13 By design,
qualitative research is explorative and appropriate for
complex, culturally embedded social issues such as
suicide.2,3 It can be used to generate hypotheses for
testing and, as in the case of this analysis, illuminate areas
that would be missed in a top-down, impositional
approach. Finally, qualitative research chooses as its site
naturalistic environments—the same contexts in which
suicidal people live. Only by combining qualitative and
quantitative methods will we finally understand the
complex phenomenon we call “suicide.”
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Context: The Research Prioritization Task Force of the National Action Alliance for Suicide
Prevention conducted a comprehensive literature review of suicide prevention/intervention trials to
assess the quality of the scientific evidence.

Evidence acquisition: A literature “review of reviews” was conducted by searching the most
widely used databases for mental health and public health research. The quality of the reviews was
evaluated using the Revised Assessment of Multiple Systematic Reviews system; the quality of the
scientific evidence for the suicide preventions/interventions was assessed using U.S. Preventive
Services Task Force criteria. The reviews were limited to peer-reviewed publications with human
subjects published in English.

Evidence synthesis: Ninety-eight systematic reviews and 45 primary sources on suicide
prevention/interventions published between January 2000 and September 2012 were evaluated.
The results suggest that the quality of both the systematic reviews and the scientific evidence for
suicide preventions/interventions were mixed. The majority of the systematic reviews and
prevention/interventions were evaluated as fair to poor in quality.

Conclusions: There are many promising suicide prevention/intervention trials, but research
findings are often inconclusive because of methodologic problems. Methodologic problems across
systematic reviews include not conducting hand searches, not surveying gray literature, and being
unable to aggregate data across studies. Methodologic problems with the scientific quality of the
prevention/intervention trials include paucity of information on sample demographic character-
istics, poorly defined outcomes, and excluding actively suicidal participants. Suggestions for ways to
improve the quality of the systematic reviews and suicide preventions/interventions are provided.
(Am J Prev Med 2014;47(3S2):S115–S121) & 2014 American Journal of Preventive Medicine. All rights
reserved.
Introduction
Globally, suicide represents an important public
health concern in many countries. Each year,
nearly 1 million people die by suicide, which

translates into a global mortality rate of 16/100,000
deaths each year. Suicide death rates have increased by
60% in the last 45 years.1 The most recent data indicate
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that suicide is the tenth-leading cause of death in the U.S.;
there are more than 38,000 suicide deaths in the U.S. each
year.2 Suicide accounts for 1.5% of the global burden of
disease, which represents 20 million years of health lost
because of death and disability.3

The Research Prioritization Task Force (RPTF) of the
National Action Alliance for Suicide Prevention (Action
Alliance) conducted a comprehensive review of the
literature on suicide preventions/interventions to help
inform the prioritization of the research agenda for
suicide prevention. The RPTF felt it was important to
understand the current state of the science on suicide
prevention to provide some context for future directions
in suicide prevention research. Although there have been
several systematic reviews on suicide preventions/inter-
ventions since the first U.S. National Strategy for Suicide
Prevention4 highlighted the need for more effective
Am J Prev Med 2014;47(3S2):S115–S121 S115
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suicide preventions/interventions, very few reviews have
conducted a comprehensive review across different types
of treatments (e.g., biological, psychosocial, community-
based) with heterogeneous populations. Thus, this review
attempted to focus on demographic groups with the
greatest burden (e.g., elderly, individuals with substance
abuse) to allow us to focus on (1) impact—how we can
significantly reduce suicide rates; (2) “boundaried” pop-
ulations—where at-risk groups typically receive treat-
ment; (3) underserved populations—what particular
groups are underserved in typical systems of care (e.g.,
specialty mental health services), where providers are
most likely to reach such groups and provide quality care;
and (4) pointing out gaps in treatment and identifying
innovative ways to provide treatment.
The RPTF also searched gray literature and conducted

hand searches of some of the premier peer-reviewed
journals because recent literature on the methodology
used in systematic reviews suggests that these two
techniques can help to minimize selection, location,
and publication bias.5,6 Gray literature refers to papers,
reports, and other documents that are not distributed or
indexed by commercial publishers. Gray literature needs
to be carefully scrutinized because it is not peer reviewed,
but it can help to reduce publication bias as published
studies in medicine and social sciences tend to only
publish positive findings, which may result in inflated
treatment and intervention effect sizes.7 Systematic
reviews typically rely on electronic sources from estab-
lished databases (e.g., MEDLINE), which can result in
location and selection bias. For example, studies that are
incorrectly marked may be missed in electronic searches.
Hand searching can help minimize these biases because it
involves manually searching the entire content of a
journal to identify all the research on a particular topic,
whether it appears in an article, abstract, brief reports, or
editorial comments (thecochranelibrary.com/).

Evidence Acquisition
The RPTF literature review team initially searched the
Cochrane Library to identify relevant systematic reviews
of suicide prevention trials. The Cochrane Library—an
internationally recognized resource in evidence-based
health practice research—is a collection of databases in
human health care and health policy and includes the
Database of Systematic Reviews, which contains system-
atic reviews and meta-analyses that summarize and
interpret the results of intervention trials (thecochraneli-
brary.com/). The RPTF literature review team also
searched the Cochrane Central Register of Controlled
Trials (CENTRAL), which is derived from regular
systematic searches of bibliographic databases including
MEDLINE; Excerpta Medica Database (EMBASE); Psy-
cINFO; and Science Citation Index. As a crosscheck for
all relevant literature, the team searched PubMed;
EMBASE; PsycINFO; as well as the Web of Science
(includes the Science Citation Index and Social Science
Citation Index); Scopus; and the Cumulative Index to
Nursing and Allied Health Literature (CINAHL). For
comprehensive database searches, the key concepts were
identified as suicide, suicide attempts, suicidal ideation,
suicide risk, self-harm, self-injurious behavior, interven-
tion, prevention, systematic review, meta-analysis, con-
trolled trials, cohort studies, and case control studies.
Relevant Medical Subject Headings (MeSH) were iden-
tified using the U.S. National Library of Medicine’s
MeSH Browser8 and relevant keywords for searching
the titles and abstracts of articles.
Search filters containing MeSH and keywords were

iteratively developed and tested in PubMed, and sub-
sequently adapted to search other databases. Articles
were limited to peer-reviewed articles involving human
subjects between January 1, 2000, and September 30,
2012; literature alerts were set up to identify new studies
from October 1, 2012, forward. Additionally, the RPTF
team searched for gray literature from relevant organ-
izations or their websites and through consultation with
key stakeholders and content experts. Additional cita-
tions were sought through the reference lists of relevant
documents, as well as hand searching for primary studies
in peer-reviewed journals that were targeted because they
publish the highest percentage of empirical work on
suicidology. These journals included Suicide & Life
Threatening Behavior, Crisis—The Journal of Crisis
Intervention and Suicide Prevention, British Journal of
Psychiatry, Journal of Affective Disorders, Acta Psychiatr-
ica Scandinavica, Archives of Suicide Research, and the
American Journal of Public Health. The RPTF did not
further search or review the references in the articles in
the hand-searched material. Further details of the liter-
ature search protocol are available from the authors.
Abstracts were screened for relevance by doctoral-level

researchers who were trained to conduct critical apprais-
als using the guidelines set forth by the Oxford Centre for
Evidence Based Medicine (www.cebm.net/); the 1991
Oxman and Guyatt guidelines for systematic reviews9;
the 2007 U.S. Preventive Services Task Force (USPSTF)10

criteria for quality ratings of evidence-based interven-
tions; and the 2006 National Institute of Clinical Excel-
lence’s (NICE)11 guidelines for critical appraisal of
evidence. Although there is some overlap in the three
rating systems, they also have unique features that would
allow the RPTF to conduct a more comprehensive
review; the Assessment of Multiple Systematic Reviews
(AMSTAR) and NICE guidelines address the methods
www.ajpmonline.org
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used to conduct systematic reviews, while the USPSTF
provides a detailed tool to assess the scientific quality of
other types of studies (e.g., RCTs). If an article met the
selection criteria, the full paper was reviewed. Data were
extracted using an extraction template developed for this
Table 1. Template for data extraction

Data fields

Quality of review (AMSTAR and USPSTF)

� A prior design used� Duplicate study selection and data extraction� Comprehensive literature search performed� Status of publication (gray literature) used as inclusion criteria� List of included and excluded studies provided� Characteristics of included studies provided� Scientific quality of included studies assessed and documented� Scientific quality of included studies used appropriately in formula� Appropriate methods used to combine findings of studies� Assessed likelihood of publication bias� Conflict of interest stated� Other criteria (assessed but not included in scoring):
○ Inclusion of international and domestic peer-reviewed journals
○ Search terms included
○ Validity criteria reported
○ Conclusions of review are warranted given evaluation of studie

Quality of scientific evidence (USPSTF criteria)

� Good: Includes well-designed, well-conducted studies in represent� Fair: Evidence is sufficient to determine outcomes but strength of
studies, generalizability of intervention, or indirect nature of evide� Poor: Insufficient evidence to assess the effects of outcomes beca
design of the study, gaps in chain of evidence, or lack of informat

Demographic characteristics of participants

� Age, gender, race/ethnicity, sexual orientation, rural, urban, subur

Mental health characteristics of participants

� Community-based sample, clinical sample, diagnoses

Characteristics of intervention

� Universal, selected, indicated� Dose/duration of intervention� Follow-up� Intervention settings: medical facilities, outpatient mental health s

Outcomes

� Risk factors� Suicide ideation� Suicide attempts� Suicide deaths

Feasibility of prevention/intervention

Generalizable to other settings/sites

AMSTAR, Assessment of Multiple Systematic Reviews; USPSTF, U.S. Preven

September 2014
study and checked for completeness and accuracy by
members of the review team (Table 1). The quality of the
systematic reviews was evaluated using the Revised
AMSTAR (R-AMSTAR) system, a widely used assess-
ment tool that allows one to quantify the evaluation of
ting conclusions

s

ative populations that directly assess effects on health outcomes
evidence is limited by number, quality of consistency of individual
nce on outcomes
use of limited number or power of studies, important flaws in the
ion on important outcomes

ban communities

ettings, schools, churches, communities

tive Services Task Force



Table 2. Characteristics of systematic reviews and hand-
searched primary sources, n (%)

Systematic
reviews

Primary
sources

Study type

Cohort study 0 (0) 11 (23.9)

Gray literature 1 (1.0) 0 (0)

Literature reviews 0 (0) 3 (6.6)

Meta-analysis 18 (18.6) 0 (0)

Quasi-
experimental

0 (0) 21 (45.6)

RCT 0 (0) 11 (23.9)

Systematic
reviews

78 (80.4) 0 (0)

Table 3. Characteristics of systematic reviews

Cited inclusion/exclusion criteria

� Inclusion: 17.2%� Inclusion and exclusion: 54.8%
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the methodologic quality of systematic reviews. The
R-AMSTAR assesses each review based on 11 questions
using a Likert-type scale that ranges from 1 (satisfies none
of the criteria) to 4 (satisfies all of the criteria); scores range
from 11 to 44.12 Based on the R-AMSTAR scores,
systematic reviews could be rated as excellent (meets
90%–100% of criteria); good (meets 80%–89% of criteria);
fair (meets 60%–79% of criteria); or poor (meetso60% of
criteria). The quality of the scientific evidence for the
suicide prevention/interventions in both the systematic
reviews and hand-searched articles were evaluated using
the criteria recommended by the USPSTF.13 The doctoral-
level researchers were randomly assigned to code half of
the systematic reviews so that each review was coded by
two raters. The calculated inter-rater agreement across the
reviews was 0.86; discrepancies between coders were
resolved via discussion. The hand-searched articles were
coded by two doctoral students in clinical psychology
whose training focuses on suicide prevention research.
The inter-rater agreement for coding the primary sources
was 0.88 and discrepancies in their coding were also
resolved by discussion.
 � No criteria included: 20.2%� Not applicable: 5.1%

Location of reviewed studies

� International: 2.9%� International and U.S.: 74%� U.S. only: 5.8%� No information: 17.3%

Selection bias

� Yes: 21%� Unclear: 9.6%� No: 65.4%� Not applicable: 4.8%
Evidence Synthesis
Table 2 summarizes the results of the comprehensive
reviews based on type of study. The majority of the
retrieved studies were systematic reviews; the majority of
the studies that were extracted via hand searching had
quasi-experimental designs, followed by an equal num-
ber of cohort studies and RCTs. Table 3 summarizes the
characteristics of the systematic reviews in terms of the
use of inclusion/exclusion criteria, the geographic regions
in which the studies were conducted, and how the
reviews addressed selection biases in their studies.
Although most of the systematic reviews provided
inclusion and exclusion criteria, 20% listed no criteria.
The majority of systematic reviews surveyed interna-
tional and U.S. studies and did not exhibit selection bias
(e.g., did not include gray literature searches) in their
reviews. Most of the international studies were conducted
in the United Kingdom, Australia, and Japan. The most
common reasons for selection bias in the systematic
reviews included not conducting hand searches and
conducting limited searches that only involved one to
two databases. Using the R-AMSTAR criteria for evalu-
ating reviews, 19% of the systematic reviews were
evaluated as having excellent quality, 21% good quality,
37% fair quality, and 23% poor quality. The most
common problem areas for the systematic reviews were
not including gray literature in the searches, not listing
included or excluded materials, and not reporting the
methods used to combine studies in meta-analyses.
Table 4 summarizes the findings on the assessment of

the quality of the scientific evidence for suicide preven-
tions/interventions based on both the systematic reviews
and hand-searched articles. The majority of the preven-
tion/interventions were assessed as having fair to poor
scientific evidence across seven types of interventions:
access to treatment (75%); community-based programs
(78.9%); biological treatments (59.5%); psychosocial
treatments (66.1%); screenings (71.7%); and training
providers (76.6%). Although few in number, the eighth
type of study that focused on restricting access to lethal
means (e.g., placing barriers in subway systems) showed
stronger scientific evidence compared to the other types
of interventions; a little over 83% (n¼5) of these studies
were rated as having good to fair scientific evidence.
www.ajpmonline.org



Table 4. Quality of evidence for interventions, n (%)

Quality of
evidence

Access to
treatment

Means
restriction Community

Biological
treatment

Psychosocial
treatment Screenings Training

Good 4 (21.1) 7 (16.7) 11 (16.2) 1 (14.3) 2 (11.7)

Good to fair 1 (25) 5 (83.3) 10 (23.8) 12 (17.7) 1 (14.3) 2 (11.7)

Fair 1 (16.7) 11 (57.9) 15 (35.7) 33 (48.5) 3 (42.8) 11 (64.7)

Fair to poor 2 (50) 2 (10.5) 5 (11.9) 7 (10.3) 1 (14.3) 1 (5.8)

Poor 1 (25) 2 (10.5) 5 (11.9) 5 (7.3) 1 (14.3) 1 (5.8)

Total (n) 4 6 19 42 68 7 17
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We were unable to focus the review on the demo-
graphic groups with the greatest burden of suicide or
examine which interventions worked in boundaried
versus undefined settings because very few of the reviews
described the demographic characteristics of the study
samples beyond age and sometimes gender. Similarly, the
feasibility of implementing the interventions and gen-
eralizability of the interventions beyond the study site
could not be assessed because this information was not
described in the systematic reviews.
Although a detailed summary of each reviewed article

is beyond the scope of this study, a more detailed
summary of each article reviewed for this study can be
found in Appendix A. This table lists the authors of the
systematic reviews/primary reviews, year of publication,
study type, quality of the systematic review/meta-analy-
ses, a brief summary of the review/article, the quality of
the scientific evidence of the interventions, and the type
of interventions reviewed in the study.

Discussion
The RPTF literature review conducted a “review of
reviews” to get a better sense of the current state of
suicide prevention/intervention research to better inform
recommendations for future directions for research. This
review confirmed the difficulty and complexity in con-
ducting research in the area of suicide. Although suicide
ranges from the third- to 11th-leading cause of death
among various age groups,14 it is a relatively rare
behavior. Additionally, patterns of suicidal behaviors
are complex; for example, although suicide ideation is a
known risk factor for suicide attempts and deaths, most
people who experience suicide ideation do not go on to
die by suicide. Recent research suggests that suicide
ideators, suicide attempters, and those who die by suicide
are three distinct groups.15 Adding to the complexity of
suicide prevention/intervention research is the fact that
many of the studies do not have actively suicidal
September 2014
participants in the study, for ethical and practical
reasons. Many studies on suicide focus on the reduction
of risk factors, which can be problematic because many of
the risk factors associated with suicide (e.g., depression,
substance use) are ubiquitous and not unique to suicide.
The findings from our review suggest that there may

be many promising suicide prevention/intervention
approaches, but the research findings are inconclusive
because of methodologic problems. Of the eight types of
surveyed interventions, restricting access to lethal means
seemed particularly promising, but this is based on a
small number of studies, almost all of which did not use a
control comparison community.
Somewhat surprisingly, there were methodologic

problems with the ways the systematic reviews were
conducted. Systematic reviews are an arduous under-
taking, but some of the authors seemed to be unaware
that there are standards and guidelines that should be
followed in conducting a systematic review. Common
methodologic problems included not using hand
searches and not surveying gray literature, which would
actually give the field more accurate effect sizes because
gray literature is more likely to report what does
not work.
It was particularly puzzling that so few reviews

reported the demographic characteristics of the samples
included in the reviewed research. Given that suicide
rates vary across gender, age groups, race/ethnicity,
geographic regions, and nationality, it was surprising
that very few reviews reported on the sociodemographic
characteristics of the sample. This paucity of information
on basic demographic characteristics makes it difficult to
assess the relative degree of suicide burden across differ-
ent communities, which in turn makes it difficult to
prioritize how to allocate resources for suicide preven-
tion/intervention. The most commonly reported demo-
graphic characteristic was age, followed by gender.
The absence of information on race/ethnicity is some-
what understandable in some of the international studies
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that may have taken place in racially homogenous
communities, but none of the reviews using U.S. samples
and very few of the primary sources that were retrieved
from the hand searches reported racial/ethnic informa-
tion from their samples. Similarly, most reviews did not
report on the settings in which the preventions/inter-
ventions occurred, which makes it difficult to assess the
feasibility or address concerns regarding the dissemina-
tion of successful programs. Again, most of the primary
sources that were retrieved through hand searches often
did not describe the settings for the prevention inter-
vention programs.
Another problem in both the systematic reviews and

primary sources was that outcomes were often poorly
defined and there were no standard criteria for outcomes.
The terms suicide ideation, attempts, and completions are
often used interchangeably, and most of these terms are
not defined or operationalized in a study.16 As previously
noted, most of the studies were not designed to directly
assess or intervene with suicidal ideation and behaviors,
but were designed to address risk factors commonly
associated with suicide. Relatedly, most of the studies did
not include actively suicidal participants because of
concerns about client safety and medical liability. There
are also concerns about the methodologic rigor of the
studies, as it is difficult to recruit and retain enough
participants to have an adequately powered study.
Recommendations
There are many steps that can be taken to improve the
quality of the research so that more definitive statements
can be made about what does and does not work in the
area of suicide prevention/intervention. Suggestions to
improve the quality of reviews include describing the
demographic characteristics of study participants;
describing intervention characteristics (e.g., intervention
settings dose/duration of the intervention; and using a
common set of risk/protective factors and outcomes to
facilitate aggregation of data across studies;
The field should consider providing guidelines for

minimum criteria needed to conduct research on suicide
prevention/intervention These guidelines could include
consensus on the operationalization of terms for suicide
(e.g., suicide ideation, suicide intent) and for consensus
on terms for interventions/treatment/prevention (e.g., is
there a difference between help-seeking behaviors and
treatment seeking?). It would also be helpful if there were
better agreement on a set of measures that could be used
to assess not only outcomes but risk/protective factors as
well. For example, when examining the research on the
role of depression and suicide, are researchers talking
about depressive symptoms, a syndrome, acute disorders,
or chronic disorders?
There is also a need for studies that are specifically

designed to assess specific suicide-related outcomes—
ideation, intent, and attempts that can be associated with
various interventions; developing appropriate and fea-
sible ways to link vital statistics with, for example,
healthcare and criminal justice databases to facilitate
measurement of suicide-related outcomes would be
helpful as well. It would also be helpful to strongly
encourage researchers to address the feasibility and
generalizability of research findings in their studies.

Conclusions
As noted earlier, suicide prevention/intervention research is
particularly challenging because it focuses on a relatively rare
behavior for which the underlying mechanisms are not
clearly identified. As such, it is difficult to design inter-
ventions for complex phenomena with underlying processes
that are not always well understood. However, the take-
homemessage from this review should not be that treatment
does not work or that we should “throw the baby out with
the bath water.” Researchers need to improve the science so
we can actually find out what works. There has been a recent
emphasis in fundingmore collaborative research approaches
across institutions that focus on rapidly advancing the
science in the areas of cancer (e.g., the National Cancer
Institute’s Cancer Center Support Grants)17 and depression
(National Network of Depression Centers; nndc.org/). These
collaborative centers often facilitate infrastructure changes
in the allocation of resources and help change norms/
values in how scientists conduct research because the focus
is on collaboration rather than competition. These collab-
orative models may also help teams become more open
about discussing and reporting both successes and failures,
and help researchers take bigger risks. Given the challenges
that suicide research currently faces (e.g., low base rate
behavior, underpowered studies, few systematically tested
theories), the use of more collaborative research models
may yield more useful findings in the field.
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Background: Describing the characteristics and patterns of suicidal behavior is an essential
component in developing successful prevention efforts. The Data and Surveillance Task
Force (DSTF) of the National Action Alliance for Suicide Prevention was charged with
making recommendations for improving national data systems for public health surveillance of
suicide-related problems, including suicidal thoughts, suicide attempts, and deaths due to
suicide.

Purpose:Data from the national systems can be used to draw attention to themagnitude of the problem
and are useful for establishing national health priorities. National data can also be used to examine
differences in rates across groups (e.g., sex, racial/ethnic, and age groups) and geographic regions, and are
useful in identifying patterns in the mechanism of suicide, including those that rarely occur.

Methods: Using evaluation criteria from the CDC, WHO, and the U.S.A.-based Safe States Alliance,
the DSTF reviewed 28 national data systems for feasibility of use in the surveillance of suicidal
behavior, including deaths, nonfatal attempts, and suicidal thoughts. The review criteria included
attributes such as the aspects of the suicide-related spectrum (e.g., thoughts, attempts, deaths) covered
by the system; how the data are collected (e.g., census, sample, survey, administrative data files, self-
report, reporting by care providers); and the strengths and limitations of the survey or data system.

Results: The DSTF identified common strengths and challenges among the data systems based on
the underlying data source (e.g., death records, healthcare provider records, population-based
surveys, health insurance claims). From these findings, the DSTF proposed several recommenda-
tions for improving existing data systems, such as using standard language and definitions, adding
new variables to existing surveys, expanding the geographic scope of surveys to include areas where
data are not currently collected, oversampling of underrepresented groups, and improving the
completeness and quality of information on death certificates.

Conclusions: Some of the DSTF recommendations are potentially achievable in the short term
(o1�3 years) within existing data systems, whereas others involve more extensive changes and will
require longer-term efforts (4�10 years). Implementing these recommendations would assist in the
development of a national coordinated program of fatal and nonfatal suicide surveillance to facilitate
evidence-based action to reduce the incidence of suicide and suicidal behavior in all populations.
(Am J Prev Med 2014;47(3S2):S122–S129) Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine
Introduction
Data and surveillance form the foundation for the
public health model of prevention.1 They are
essential for describing the public health issue,
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identifying risk and protective factors for adverse health
conditions, and evaluating interventions.2 Public health
surveillance has been defined by the CDC as “the
ongoing, systematic collection, analysis, interpretation,
and dissemination of data about a health-related event
for use in public health action to reduce morbidity and to
improve health.”3

The public health model of prevention includes four
basic steps: (1) define and monitor the problem; (2)
identify risk and protective factors; (3) develop and test
prevention strategies; and (4) ensure widespread adop-
tion of effective prevention programs.1 To apply the
lsevier Inc. on behalf of American Journal of Preventive Medicine
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public health model to suicide prevention, data systems
to monitor the problem must be available.
However, monitoring suicidal behavior and outcomes

at a national level can be challenging for several reasons.
The reasons include a lack of clarity on what should be
monitored.4 Should systems monitor all self-directed
violence (an all-encompassing term for a range of violent
actions) such as suicides; nonfatal suicidal behavior (i.e.,
suicide attempts); non-suicidal self-harm (e.g., behaviors
such as self-mutilation); suicidal thoughts, or some
combination of these?
Another issue is that most of the data systems

currently used to estimate trends in suicidal behavior
were not designed solely to address this subject.5 In these
data systems, questions specific to suicide are often
limited, and the collected data rarely provide the depth
of information desired to inform effective prevention and
intervention efforts. For example, some systems (e.g.,
hospital emergency department records) are designed to
collect data on multiple health conditions, not just visits
related to suicide. Altering these systems to enhance their
capacity to collect suicide-related information may be
difficult.6

Also data on suicides can be problematic because of
geographic differences in death investigation methods
and how equivocal cases are classified; lack of funding
for coroner’s or medical examiner’s offices to conduct
comprehensive investigations on all appropriate
incidents, and differences in the extent to which
potential suicides are investigated to accurately deter-
mine the cause of death.7,8 In addition, timeliness of
national estimates of suicides can be hindered by the
complexity of the death certification and registration
process.
The investigative and reporting processes at the state

level often involve multiple parties, including vital
registrars, medical examiners, coroners, physicians,
toxicology laboratories, hospitals, nursing homes, and
hospices. Data from the states must be aggregated at a
national level to obtain national numbers that are
complete and accurate. Because of the number of steps
and processes involved, there is currently about a
1-year delay in determining the preliminary national
suicide rate and a nearly 2-year delay for the final rate,
making it difficult to implement timely adjustments to
suicide prevention efforts or redirection of prevention
resources.7

As one of the many task forces created through the
National Action Alliance for Suicide Prevention (Action
Alliance), the Data and Surveillance Task Force (DSTF)
was established to help improve and expand the infor-
mation available about suicide and suicidal behavior. The
DSTF was charged with making recommendations for
September 2014
improving national data systems for suicide surveillance,
particularly with regard to enhancing or expanding
existing systems and improving the quality, timeliness,
usefulness, and accessibility of data on suicide and
suicidal behavior.
The DSTF reviewed the characteristics of existing

data systems to identify their current usefulness in
monitoring suicide and suicidal behavior and to iden-
tify gaps and areas for improvement. This report
summarizes the findings from the review, discusses
strengths and weaknesses related to data on suicide in
the major types of available data sources, and provides
recommendations for improving data timeliness, qual-
ity, and accessibility.

Methods
The DSTF focused the review on data systems that had
the potential to provide national estimates on three aspects of
self-harm: suicidal thoughts; nonfatal suicide behavior (i.e.,
suicide attempts); and suicides. Although several surveillance
systems were identified that collect data on entire communities
(e.g., the White Mountain Apache Tribally Mandated Suicide
Surveillance System9) or selected metropolitan areas, states, or
regions (e.g., National Addictions Vigilance Intervention and
Prevention Program [NAVIPPRO™10], Researched Abuse,
Diversion and Addiction-Related Surveillance [RADARSs]
System11), these non-national systems were not reviewed. Data
systems included in the review were operational as of November
2011.
The Task Force used existing guidelines12–14 to focus the

review process. Attributes considered included the aspects of
the suicide-related spectrum (e.g., thoughts, attempts, and
deaths) covered by the system; the segment of the population
(e.g., youth, adults, military/veterans, or incarcerated individ-
uals) included in the system; how the data are collected (e.g.,
census, sample, survey, administrative data files, self-report, or
reporting by care providers); how often the data are collected
(e.g., ongoing, annually, or periodically); the length of time
before data are available for analysis and use; whether the
quality of the data (e.g., response rates, reliability, validity, and
completeness) has been assessed; how the data have been used;
the strengths/limitations of the survey or data system; and
whether and how the data system could be modified to improve
the information on suicide events (e.g., expand to other
populations, include additional questions, and expand cover-
age to more states).
Reviews were based on information provided on websites or

from briefings made to the Task Force by individuals knowledge-
able about the data system. The observations and conclusions
made by the Task Force were not reviewed or confirmed by the
agencies or organizations that operate the systems.

Results
A complete list of the reviewed data systems is pro-
vided in Table 1. The DSTF identified many common
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characteristics in the strengths and challenges of different
systems based on the underlying type of data involved
(e.g., population based surveys, healthcare records).
These generalized observations are summarized in
Table 2. For example, although death certificate data
are often captured from an in-depth investigation of the
suicide, the information recorded on a death certificate
might be limited and some demographic factors (e.g.,
race/ethnicity, veteran status) could potentially be mis-
classified because information is collected from next of
kin or friends of the deceased.
Health provider records often provide more detailed

data about the individual involved, but the data might
not include all members of a population; thus, it is often
difficult to calculate rates or determine prevalence.
Population-based surveys are usually timely and flexible
but can be expensive to administer and usually rely on
self-report.

Discussion
The findings from the review of systems were used
to develop recommendations submitted to the Action
Alliance. This is a summary of the recommendations.
First, use standard language and definitions on self-harm
and suicidal thoughts and behavior in coding manuals
and national surveys. For example, public and private
organizations should adopt and promote the use of
standard definitions such as those described in the CDC’s
Self-Directed Violence Surveillance Uniform Definitions
and Recommended Data Elements4 and the similarly
worded Department of Veterans Affairs’ Self-Directed
Violence Classification System.15

Second, consider adding missing key variables or data
elements (e.g., sociodemographics, mechanism of injury)
to existing nonfatal data systems to enhance their useful-
ness for suicide-related surveillance. Some surveillance
recommendation documents contain lists of data elements
that could be considered for inclusion.4,13–15 For example,
suicidal thought and behavior questions could be added to
the core items of national behavioral risk factor surveys on
general health16 and valid and reliable questions regarding
sexual orientation/gender identity could be included on
national surveillance systems.17,18 Sexual orientation/gen-
der identify has been identified as a risk factor for suicidal
behavior in multiple studies yet is not routinely collected
in national systems.19,20

Third, improve the ability to monitor changes at the
regional, state, or county level or among subpopulations.
This might be achieved through enhancements to exist-
ing mortality and morbidity data systems to expand the
geographic scope to include areas where data are not
currently collected or to oversample underrepresented
groups.
Fourth, improve the timeliness and quality of infor-

mation from death certificates. Several possibilities exist
for this recommendation: develop guidelines for med-
ical examiners, coroners, and others who investigate
and certify deaths in order to standardize the inves-
tigation of suicides and possible suicides; identify the
systems and processes in states with timely death
registration and reporting to develop best practices
and serve as a model for other states; ensure that all
states have the resources (e.g., funding, trained staff) to
implement electronic death registration systems that
feed into the national vital statistics system; and inves-
tigate the feasibility of tracking national suicide mortal-
ity on a quarterly basis using mortality surveillance data
from vital statistics.21

Fifth, endorse the use of external cause coding (a data
element needed to identify suicide attempts) on medical
records as a requirement for reimbursement by insurance
carriers.22 Sixth, support inclusion of suicide-related
items in data systems that capture “real-time” informa-
tion on hospital emergency department visits to improve
the monitoring of trends in suicidal behavior. Collection
of “real-time” data (i.e., data made available to analysts
immediately after the event occurs) improves the ability
of decision makers to respond efficiently and rapidly to
potential public health problems.23

Seventh, encourage all states to include nonfatal
suicidal behavior (suicide attempts) by youth aged
12�17 years as a health condition to be reported to
the state health department (as per the Oregon model).24

In 1987, the Oregon state legislature mandated that
hospitals treating a child aged r17 years for injuries
resulting from a suicide attempt report the attempt to
the State Health Division, Oregon Department of
Human Resources, and that the patient be referred for
counseling.
Some of the recommendations proposed by the

DSTF might be achievable in the short term (o1–3
years) by modifying existing data systems, whereas
others involve more extensive changes and might
require longer-term efforts (4–10 years). Short-term
recommendations, such as adding already identified
valid and reliable questions to some national surveys
or incorporating standard language in coding systems
and national surveys, may be feasible because con-
sensus documents exist that provide guidance on these
issues.4,13–15 Longer-term recommendations such as
standardizing death investigation practices across the
U.S. or changing state health department require-
ments for reporting adolescent suicide attempts may
www.ajpmonline.org



Table 1. Suicide-related systems reviewed, by category

Category System name Website Administering organization

Deaths

Arrest-Related
Death Survey

bjs.ojp.usdoj.gov/index.cfm?ty=tp&tid=82 Department of Justice, BJS

Death Certificates
from National Vital
Statistics System

cdc.gov/nchs/nvss.htm USDHHS, CDC

Deaths-in-Custody
Reporting Program

bjs.ojp.usdoj.gov/index.cfm?ty=tp&tid=19 Department of Justice, BJS

Department of
Defense Suicide
Event Report
(DoDSER—fatal
section)

dodser.t2.health.mil/welcome Department of Defense

National Violent
Death Reporting
System (NVDRS)

cdc.gov/ViolencePrevention/NVDRS/index.htm USDHHS, CDC

Healthcare provider records

Adolescent Suicide
Attempt Data
System (ASADS)
Oregon

public.health.oregon.gov/PreventionWellness/
SafeLiving/SuicidePrevention/Pages/ASADS2.aspx

Oregon Health Authority Public
Health Division

Biosense cdc.gov/Biosense USDHHS, CDC

Department of
Defense Suicide
Event Report
(DoDSER—nonfatal
section)

dodser.t2.health.mil/welcome Department of Defense

Drug Abuse
Warning Network
(DAWN; no longer
operational)

samhsa.gov/data/DAWN.aspx USDHHS, SAMHSA

Healthcare Cost
and Utilization
Project (HCUP)

hcup-us.ahrq.gov/overview.jsp USDHHS, Agency for Healthcare
Research and Quality

National
Ambulatory Medical
Care Survey
(NAMCS)

cdc.gov/nchs/ahcd.htm USDHHS, CDC

National
Corrections
Reporting Program

ncrp.info/SitePages/Home.aspx Department of Justice

National Electronic
Injury Surveillance
System—All Injury
Program (NEISS-
AIP)

cpsc.gov/library/neiss.html USDHHS, CDC

National
Emergency Medical
Services
Information System
(NEMSIS)

nemsis.org National Association of State
Emergency Medical Services
Directors, National Highway
Traffic Safety Administration,
Health Resources and Services
Administration

(continued on next page)
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http://www.cdc.gov/violenceprevention/pdf/Self-Directed-Violence-a.pdf
http://www.cdc.gov/violenceprevention/pdf/Self-Directed-Violence-a.pdf
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Table 1. Suicide-related systems reviewed, by category (continued)

Category System name Website Administering organization

National Hospital
Ambulatory Medical
Care Survey
(NHAMCS)

cdc.gov/nchs/ahcd/about_ahcd.htm USDHHS, CDC

National Hospital
Care Survey (NHCS)

cdc.gov/nchs/nhcs.htm USDHHS, CDC

National Hospital
Discharge Survey
(NHDS)

cdc.gov/nchs/nhds.htm USDHHS, CDC

National Suicide
Prevention Lifeline

suicidepreventionlifeline.org USDHHS, SAMHSA

National Survey of
Prison Health Care

Website not available Report using data: static.nicic.gov/
Library/015999.pdf

Department of Justice

National Trauma
Data Bank (NTDB)

https://www.ntdbdatacenter.com/ American College of Surgeons

Resource and
Patient
Management
System (RPMS)

ihs.gov/RPMS/index.cfm?
module=home&option=index&CFID=14067134&CFTOKEN=
48279019

USDHHS, Indian Health Service

Suicide Prevention
Coordinator
Reports

Website not available Report describing data: www.va.gov/
opa/docs/Suicide-Data-Report-2012-final.pdf

U.S. Department of Veterans
Affairs

Population-based surveys

Behavioral Risk
Factor Survey
System (BRFSS)

cdc.gov/brfss/ USDHHS, CDC

National Co-
morbidity Survey
(NCS, 1990–1992)
and Replication
(NCS-R, 2001–
2003)

hcp.med.harvard.edu/ncs/instruments.php USDHHS, National Institute of
Mental Health

National Survey on
Drug Use and
Health (NSDUH)

icpsr.umich.edu/icpsrweb/SAMHDA/index.jsp USDHHS, SAMHSA

Youth Risk Behavior
Surveillance
System (YRBSS)

cdc.gov/HealthyYouth/yrbs/ USDHHS, CDC

National
Epidemiologic
Survey on Alcohol
and Related
Conditions
(NESARC)

niaaa.census.gov/ USDHHS, NIH

Health insurance claims

Medicare/Medicaid cms.gov/Research-Statistics-Data-and-Systems/Research/
ResearchGenInfo/index.html

Centers for Medicare and
Medicaid Services

BJS, Bureau of Justice Statistics; SAMHSA, Substance Abuse and Mental Health Services Administration
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require greater coordination, effort, and support in
order to be achieved.
The task force members believe that successful imple-

mentation of these recommendations will significantly
enhance the development of a national coordinated program
of fatal and nonfatal suicide surveillance. Such a coordinated
programwould facilitate evidence-based action to reduce the
incidence of suicide and suicidal behavior in all populations.
www.ajpmonline.org



Table 2. Use of existing data systems for suicide-related surveillance, selected strengths, and challenges by data source

Source: Death records

Purpose: Medicolegal and public health

Use for surveillance: To monitor mortality

Characteristics: Types include death certificates, autopsy reports, and death investigation reports from medical examiners/coroners.
Includes information on the manner and cause of death.

Examples: National Vital Statistics System, National Violent Death Reporting System (NVDRS)

Strengths Challenges

� Intensive investigation by medical examiners/
coroners for some causes of deaths (e.g., suicide)� Intent of the injury is specified

� Ongoing data collection

� Death certificates capture limited information
� Death certificates cannot be easily modified owing to the need to

conform to national and international standards� Processing of data, including assignment of codes for cause of death,
can delay timeliness� Some demographic factors (e.g., race/ethnicity, veteran status) could
potentially be misclassified because information is collected from next of
kin or friends of the deceased� There can be variation among medical examiners/coroners in death
investigation and certification practices

Source: Health care provider records

Purpose: Administration, billing, clinical care, referral to medical and behavioral health care, risk assessments, and interventions
provided by trained counselors

Use for surveillance: To monitor morbidity and provide details on patient history, early warning, and case histories

Characteristics: Types include hospital inpatient and emergency department records, syndromic events, trauma registries, and
emergency medical service reports. These records provide information on the clinical condition of the injured person and on patient care.
Generally, the collection of information is secondary to other activities (e.g., delivery of patient care).

Examples: Healthcare Cost and Utilization Project (HCUP), National Hospital Ambulatory Medical Care Survey (NHAMCS), National
Electronic Injury Surveillance System (NEISS), National Suicide Prevention Lifeline

Strengths Challenges

� Narrative fields can provide more detailed
information (e.g., NHAMCS)� Data are derived from existing records; no de novo
data collection required� Some data on charges or cost of care are available
(e.g., HCUP)� Includes geographic details

� Might be helpful for emerging health issues

� Limited to information available in the medical record
� Depending on the data set, the number of records specific to suicide

could be small� Comparison of data across systems can be difficult because systems
may collect data in diverse formats or differ in how records are organized� Timeliness can be an issue owing to delays in processing administrative
records� Key data elements are frequently missing or not collected (e.g., race,
external cause of injury, circumstances of the injury event, risk/protective
factors)� May only contain data on events or cases (numerator); rarely has
information on the population at risk (denominator)� Generation of the surveillance data is not the primary function of the
system that actually yields the data. Because the information is collected
for other purposes, the use of standardized case definitions and the
quality of the data collected can be challenging.

Source: Population-based surveys

Purpose: Monitor behaviors or health status

Use for surveillance: To identify broad populations at risk for health effects

Characteristics: Involve well-defined, time-limited collection of information from the entire population (census) or a representative portion
(sample). Can be designed to capture in-depth information on multiple topics. Surveys are excellent for providing baseline or “snapshot”
data; however, use in monitoring trends requires repeated administration.

Examples: National Survey on Drug Use and Health (NSDUH), Youth Risk Behavior Survey (YRBS)

(continued on next page)
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Table 2. Use of existing data systems for suicide-related surveillance, selected strengths, and challenges by data source
(continued)

Strengths Challenges

� Flexible, but changes to the structure of the survey
(e.g., adding new questions) might take time� Anonymity of the respondent may promote truthful
responses� Can be designed to focus on factors associated with
suicidal behavior such as SES� Timeliness

� Depending on the sample design, the ability to provide estimates for
subpopulations might be limited� Can be expensive to administer

� Analysis can be complicated if the survey uses a complex
sampling design� Relies on self-report, which may be inaccurate

� As response rates decline, selection bias may increase, resulting in a
reduction in the representativeness of the responses (particularly with
telephone surveys)� Time/space constraints of survey administration may limit the number
and types of questions that can be included

Source: Health insurance claims

Purpose: Financial administration

Use for surveillance: To monitor morbidity, provide details on medical history

Characteristics: Data are maintained by insurance organizations and used to process claims

Examples: Medicare, Medicaid

Strengths Challenges

� Can detect small changes in the occurrence of
events because of the large number of records� Both initial visit and outcomes can be tracked

� May provide information on the patient’s medical
history prior to the event� May be able to track continuity of care

� Timeliness

� The system is not designed for surveillance
� Only the population of persons insured by the carrier are included in the

data set; patients who change insurance providers are no longer in
the system� External cause of injury (used to identify suicide attempts) may be
missing or limited� Access to the data may be limited depending on the affiliation of the user
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Suicide is a leading cause of death in the U.S. As both the rate and number of suicides continue to
climb, the country struggles with how to reverse this alarming trend. Using population-based data
from publically available sources including the Web-based Injury Statistics Query and Reporting
System, National Survey on Drug Use and Health, the authors identified patterns of suicide that can
be used to steer a public health–based suicide prevention strategy. That most suicide deaths occur
upon the first attempt, for example, suggests that a greater investment in primary prevention is
needed. The fact that definable subgroups receiving care through identifiable service systems, such as
individuals in specialty substance use treatment, exhibit greater concentrations of suicide risk than
the general public suggests that integrating suicide prevention strategies into those service system
platforms is an efficient way to deliver care to those with heightened need. The data sets that reveal
these patterns have both strengths (e.g., population-level) and weaknesses (e.g., lack of longitudinal
data linking changing health status, intervention encounters, suicidal behavior, and death records).
Some of the data needed for crafting a comprehensive, public health–based approach for
dramatically reducing suicide are currently available or may be available in the near term. Other
resources will have to be built, perhaps by enhancing existing federal surveillance systems or
constructing new ones. The article concludes with suggestions for immediate and longer-term
actions that can strengthen public data resources in the service of reducing suicide in the U.S.
(Am J Prev Med 2014;47(3S2):S130–S136) Published by Elsevier Inc. on behalf of American Journal of

Preventive Medicine
Introduction
In 2010, suicide was the tenth-leading cause of death
in the U.S., claiming more than twice as many lives
as homicide.1 On average, between 2001 and 2010,

more than 33,000 Americans died each year from
suicide.2 The burden of suicide in the U.S. goes beyond
deaths, however: Suicide attempts confer morbidity and
economic burden on individuals, their families and
friends, their workplaces, and on healthcare settings as
well. Emergency department (ED) records show that
487,770 ED visits by youth and adults in 2011 were
linked to a suicide attempt.3

Annual surveys conducted since 2008 indicate that an
estimated 1.1 million adults (0.5% of the adult popula-
tion) attempted suicide each year,4,5 and an additional
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almost 400,000 youth (2.4% of high school students)
report having made a serious suicide attempt (i.e.,
resulting in treatment by a doctor or nurse).6 The
discrepancy between the numbers of self-reported suicide
attempts and self-harm injuries seen in the ED suggests
there is a range in the severity of suicide attempts and
whether and where suicide attempters receive treatment.
Although the U.S. lacks rigorous and consistent

longitudinal data that capture the natural history of
suicidal behavior, information from various studies and
reports can be pieced together to form a picture—and the
picture is grim. Data from the National Violent Death
Reporting System (NVDRS) indicate that among suicide
decedents with known histories, 19.8% had made a
previous suicide attempt.7 This suggests that some deaths
may have been avoided if effective interventions for
preventing repeat suicide attempts had been in place.
Taken further, the NVDRS report indicates that 80%

of people who die by suicide use highly lethal means,
such as firearms or hanging, that are likely to cause death
the first time they are used. Thus, a key point of
intervention for 80% of suicide decedents each year is
not when they reveal themselves to be at risk after a
lsevier Inc. on behalf of American Journal of Preventive Medicine

mailto:lisa.colpe@nih.gov
mailto:lisa.colpe@nih.gov
mailto:lisa.colpe@nih.gov
dx.doi.org/10.1016/j.amepre.2014.05.024
dx.doi.org/10.1016/j.amepre.2014.05.024
dx.doi.org/10.1016/j.amepre.2014.05.024


Table 1. Annual number of suicide deaths, U.S., 1999–2010

Year
Number of

suicide deaths Population
Rate per
100,000

1999 29,199 279,404,181 10.5

2000 29,350 287,803,914 10.4

2001 30,622 285,081,556 10.7

2002 31,655 287,803,914 11.0

2003 31,484 290,326,418 10.8

2004 32,439 293,045,739 11.1

2005 32,637 295,753,151 11.0

2006 33,300 298,593,212 11.2

2007 34,598 301,579,895 11.5

2008 36,035 304,374,846 11.8

2009 36,909 307,006,550 12.0

2010 38,364 308,745,538 12.4

Data source: Web-Based Injury Statistics Query and Reporting System
(WISQARS); fatal injury reports, national and regional, 1999–2010
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suicide attempt; rather, it is much earlier in the trajectory
that leads up to that first suicide act.8,9

The vision of the National Action Alliance for Suicide
Prevention (Action Alliance), an initiative launched by
the USDHHS in 2010, is “a nation free from the tragic
experience of suicide.”10 In pursuit of this vision, the
Action Alliance’s Research Prioritization Task Force
(RPTF) has released a research agenda aimed at reducing
suicide deaths and attempts by 20% in 5 years.11

To achieve this ambitious goal, a strategic approach to
targeting intervention has been recommended.11,12 One
four-step approach involves prioritizing population sub-
groups with concentrated risk of suicide, identifying
effective interventions ready for deployment and service
platforms from which to launch them, estimating the
potential impact of these interventions if deployed in
real-world settings, and assessing the time horizons for
taking implementation to scale.12 This public health
approach recognizes that suicide results from the com-
plex interplay of many personal factors, such as poor
mental health and substance abuse, and life experiences,
such as abuse/trauma, physical illness, and financial
distress, that affect a variety of people across the life
span.13

A key to successful suicide prevention will be to
expand the number and types of systems such as primary
and mental health care clinics, schools, work places,
hospitals, EDs, and criminal justice settings where at-risk
populations can be identified and targeted early in the
risk trajectory. These systems, in turn, can serve as
platforms for the delivery of evidence-based prevention
and intervention services and can monitor program
effectiveness in reducing suicide. Decision makers with
knowledge about evidence-based practices appropriate
for their populations (e.g., universal, selective, or indi-
cated) and reliable data for targeting interventions and
assessing outcomes are better equipped to take strategic
action to reduce suicide within and across the agencies
and programs they lead.

What We Know
A Leading Cause of Death
Suicide statistics are generated from death certificate data
collected by states and assembled into national record
archives by the CDC.1 Basic demographic data plus
information about the method of death are recorded on
each certificate of death. Suicide mortality statistics can
be portrayed in multiple ways.
From a public health perspective, “leading causes of

death” charts help to identify the most frequent types of
illness, disease, or condition that lead to death along a
developmental (age) spectrum. Suicide is within the top
September 2014
four leading causes of death among individuals aged 10–
54 years, who comprise almost two thirds of the U.S.
population. It is only as other illnesses and diseases
become prevalent in older adults that suicide falls to the
eighth-leading cause for 55–64-year-olds and usually
outside of the top ten causes of death among those who
are Z65 years old.1
A Growing Problem
The latest data available indicate that the U.S. suicide rate
has risen from 10.5 per 100,000 in 1999 to more than 12
per 100,000 in 2010 (Table 1). This increase, in con-
junction with population growth over the same time
frame (279 million to almost 309 million), has raised the
national total number of suicides per year by 31%, from
29,199 in 1999 to 38,364 in 2010.2
Differences by Gender, Race, and Ethnicity
Death certificates also yield demographic information
about people who die by suicide, which can be used to
target intervention strategies. Table 2 provides a break-
down of suicide numbers by gender and race, and then
provides numbers for the top three methods used by men
and women—firearms, poisoning, and suffocation. Fire-
arms and poisoning together account for more than two
thirds of suicides. Adding suffocation increases the
percentage of suicides covered to 77% for women and a
full 96% for men.



Table 2. Method of suicide death by gender and race/ethnicity, U.S., 2009

Number of suicides Top 3 methods of suicide death Total accounted for by 3 methods

Male 29,089 Firearm 16,962 96%

Poisoning 3,573

Suffocation 7,300

Female 7,820 Firearm 2,428 77%

Poisoning 1,901

Suffocation 1,700

White 33,425 Firearm 17,332 90%

Poisoning 5,036

Suffocation 7,805

Black 2,084 Firearm 1,034 88%

Poisoning 274

Suffocation 537

American Indian/Alaska Native 429 Firearm 161 96%

Poisoning 61

Suffocation 188

Hispanic 2,573 Firearm 955 90%

Poisoning 305

Suffocation 1,050

Data source: Web-Based Injury Statistics Query and Reporting System (WISQARS), 2009
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Distributions within the cause of death categories vary
somewhat among different racial/ethnic groups. Fire-
arms are the most frequently used suicide method among
whites and blacks, whereas suffocation is the most
commonly used method among American Indian/Alaska
Native and Hispanic subgroups.2

Age and Suicide
Age at death, which is also listed on death certificates,
offers a glimpse of the patterns and magnitude of suicide
across the life span. Suicide is one of the highest-ranking
causes of premature mortality in the industrialized
world.14 Expressed in “potential years of life lost,” the
burden of suicide mounts as decedents get younger. Using
age 65 years as a cut point for premature death, data in
Table 3 indicate that close to 85% of all suicides (those
occurring between age 10 and 64 years) incur 1–55
potential years of life lost. Table 3 also shows that although
numbers of suicides in the older age groups (Z65 years)
appear to decrease, the suicide rates remain substantially
higher than the 11.8 per 100,000 overall rate for the nation.
In sum, suicide rates and patterns by age, gender, and

race can be identified in existing mortality data records,
and they indicate a substantial public health problem in
the U.S. The total number of suicides in the U.S. has
increased gradually but consistently over the past decade,
while downward trends have been noted in European and
Scandinavian countries during the same time period.15–17

Suicide rates rise steadily with age, then peak in the
50–64-year age range. Firearms account for the highest
numbers of suicides among men and women, white and
black. The great majority (80%) of suicides occur upon
the first attempt. This and other information may be used
to target prevention efforts on the methods used in
suicides or high-risk subgroups across the life span, as
well as to monitor the effects of state and federal policy
changes and safety practices in the past, present, and
future.18–20

Suicide Attempts
Data on the Nation’s rates and incidents of suicide
attempts are available frommultiple sources. The National
Survey on Drug Use and Health (NSDUH) has collected
data on self-reported suicidal behavior including ideation,
plans, attempts, and attempts requiring medical attention
in the general population, defined as adults aged Z18
years,4,5 since 2008. The Youth Risk Behavior Surveillance
System (YRBSS) collects information about suicidal
www.ajpmonline.org



Table 3. Number and rate of suicide deaths by age group, U.S., 2009

Age range (years)

All ages 10–19 20–34 35–49 50–64 65–79 Z85

Number of suicide deaths 36,909 1,928 8,022 10,889 10,194 4,019 1,839

Rate per 100,000 (age adjusted) 11.8 4.4 12.9 16.8 17.9 14.1 16.6

Data source: Web-Based Injury Statistics Query and Reporting System (WISQARS), 2009
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behavior from youth aged 13–18 years in Grades 9–12.6

The Web-Based Injury Statistics Query and Reporting
System (WISQARS) yields medical record data on inten-
tional self-harm injuries treated in U.S. hospital EDs,
collected under the aegis of the Consumer Protection
Safety Commission’s National Electronic Injury Surveil-
lance System (NEISS).3

A relatively new and promising research platform, the
Mental Health Research Network is a consortium of 11
healthcare systems that hold longitudinal electronic
medical records and insurance claim data for 11 million
enrolled members, yielding information about health
events and contacts that occur prior to suicide attempts
and deaths.21 This is a unique, valuable resource cur-
rently unmatched by federal data systems.
The charge to reduce suicide deaths and attempts by

20% in 5 years requires a strategic approach to targeting
suicide prevention and intervention programs.12 Such an
approach could begin with identification of existing
service delivery systems, such as EDs, schools, jails/
prisons, workplaces, and mental health and substance
Table 4. Number and percentage with suicidal ideation and att

Estimated
in popul

Total U.S. population (adults aged Z18 years), 2012 226,065

Sorted by service delivery platform

Full-time employeea 116,652

Seen in emergency departmenta 66,023

Military veterana 24,141

On Medicaida 20,903

Full-time college studenta 15,748

On probation or parolea 5,493

Outpatient mental health clinicb 3,257

Specialty substance use treatmenta 2,613

Data source: National Survey on Drug Use and Health, 2008–2012
aAnnual averages based on 2008–2012
bAnnual averages based on 2008–2010
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treatment facilities that contain “boundaried popula-
tions” and can therefore provide access to subgroups
with higher concentrations of suicide risk and become
platforms for delivering care.12 Information available
from the aforementioned federal data systems are useful
for identifying potential service system platforms, deter-
mining concentrations of risk for boundaried popula-
tions within these systems, and statistical modeling of the
potential impact of preventive interventions on suicide
attempt rates in these populations.22

Population data on suicide attempts collected through
the NSDUH can be reassembled to reflect specific
boundaried populations (Table 4). The data indicate that
some boundaried populations exhibit greater concentra-
tions of suicide risk than others. It is commonly known
that most suicide decedents have had some form of serious
mental illness23 and around a quarter of suicide decedents
were in contact with mental health services in the month
before death, offering the possibility of intervention.21,24

Less well known are other boundaried populations
that represent ready, potentially fruitful opportunities for
empt among specific boundaried populations

number
ation

People with past year
suicidal ideation

People with past year
suicide attempt

n % n %

,000 9,031,000 3.9 1,290,000 0.6

,000 3,514,000 3.0 344,000 0.3

,000 3,941,000 6.2 728,000 1.1

,000 800,000 3.4 96,000 0.4

,000 1,440,000 6.9 311,000 1.5

,000 888,000 5.6 119,000 0.8

,000 543,000 9.9 130,000 2.4

,000 847,000 26.2 206,000 6.4

,000 446,000 19.4 122,000 5.3
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intervention. For example, although the observed self-
reported rate of suicide attempt in the general population
is 0.6%, the rate of past-year suicide attempt among the
specialty substance use treatment population is 5.3%—a
concentration of risk more than eight times higher than
that seen in the general population. Similarly, greater
concentrations of suicide risk are seen among people on
probation or parole, on Medicaid, and among those seen
in an ED in the past year.
Proportionally lower concentrations of suicide risk are

observed among people who are employed full-time
(0.3%); however, the utility of an employer-based inter-
vention platform should not be dismissed based on that
information alone, because the 344,000 annual attempts
among full-time workers represents almost one third of
annual suicide attempts estimated for the nation. Further
analysis of these data from this perspective could point
to a set of boundaried populations for which suicide
prevention interventions would yield the greatest public
health benefit in terms of lives saved.12

Breakthroughs Needed
Federal data systems collect basic historic and demo-
graphic information on suicide decedents and attempters
along with, in some cases, clues to where concentrations
of suicide attempters may be identified and targeted for
intervention. A strength of these surveillance systems is
that they provide information on large numbers of
individuals in the general population—data that may be
examined and combined to inform the practices of those
serving vulnerable populations, monitored to determine
trends over time, and used to determine meaningful
public health correlates of suicide such as mental illness,
substance abuse, physical illness, financial distress.
In order to reduce suicide, however, these surveillance

systems need to domore—they need to yield data that are
timely, accurate, and much more useful for predicting
risk, identifying needs, targeting care, and detecting
intervention effects.15 Delays of 3 or more years are
common in the release of national mortality data, and the
reliability of official suicide numbers and rates are subject
to error because of variability in defining suicide and in
determining and reporting manner of death.25–27

Furthermore, no federal data system follows general
populations over time and links changing health status,
intervention encounters, and information about suicidal
behavior to mortality records. Recent advances in the use
of electronic records (i.e., health, program participation,
and research records) and the capacity for linkage to
mortality records portend a brighter future for suicide
research in the U.S. Some existing, self-contained data
systems within specific care systems including the Mental
Health Research Networks, Department of Defense/mili-
tary services, Veterans Affairs (VA) healthcare system, and
possibly other health insurance/service delivery care sys-
tems, permit in-depth, longitudinal examination of key
modifiable precursors to suicidal behavior that can serve as
markers for suicide risk and targets for interventions.
These data systems cover only selected segments of the

U.S. population; nevertheless, they could be melded into
a coordinated data platform for identifying suicide risk
factors by tracing the onset of suicidal behaviors longi-
tudinally in large groups of participants who have not yet
developed overt suicidal behavior. Consideration of such
a coordinated approach underscores the would-be bene-
fits of using common measures of suicidal behaviors and
key correlates across studies to facilitate data pooling and
interpretation across service systems. The use of com-
mon data elements, data banking, and data sharing are
core methodologic research strategies recommended by
the RPTF.
Deeper knowledge about the complex nature of suicidal

behavior and how to prevent it will require a much more
concentrated effort using epidemiologic data resources
that permit retrospective and prospective analyses of
precursors to suicidal events,28 including detailed infor-
mation about the treatment or interventions individuals
receive along the way. Denmark and Sweden have
developed national registries that can be used to explore
a wide variety of epidemiologic questions regarding
suicide risk and behavior at the population level.29,30

Data resources for theU.S. population will have to be built,
perhaps by enhancing existing federal healthcare and sur-
veillance data systems or creating new ones. Thus, although
some pressing research objectives may be accomplished in
the short term using existing data resources, other longer-
term, complex research objectives may not be achieved until
more comprehensive data resources become available.

Short-Term Research Objectives
Short-term research goals outlined by the RPTF—such as
(1) developing risk algorithms from healthcare data for
detecting suicide risk; (2) improving care efficiencies and
decision-making tools by identifying valid screening
approaches; or (3) identifying feasible and effective
interventions11—may be tested within research platforms
based in self-contained healthcare and administrative
data systems such as those maintained by VA Health,31

the Mental Health Research Network,21 and the Army
Study to Assess Risk and Resilience in Servicemembers.32

These data systems would permit retrospective exami-
nation of the pathways leading to suicide events and
development of predictive algorithms and screeners that
could be tested prospectively to determine their validity
www.ajpmonline.org
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and then disseminated for broad use. Healthcare data
systems may also be used to monitor risk trajectories and
outcomes for people who have been enrolled in suicide
prevention interventions. Linking research data systems
to mortality records will be critical for strengthening the
ability to determine cause of death outcomes of interest
to the care systems.

Long-Term Research Objectives
Longer-term research goals identified by the RPTF—
such as (1) determining whether processes that reduce
risk conditions (e.g., insomnia, addiction, pain) also
mitigate suicide; (2) developing screening approaches
for low-, moderate-, and high-risk individuals so that
preventive interventions can be more finely calibrated
based on risk level; or (3) identifying which interventions
that are launched outside of healthcare settings reduce
suicide risk11—will require the development of additional
data resources. Multiple data networks that are linked by
common data elements will be needed in order to test
suicide prevention programs, pair immediate and longer-
term interventions with specific risk groups, and evaluate
the impact of programs and interventions on overall
suicide death and attempt rates over time.
In conclusion, the rate and number of suicides in the

U.S. continue to climb despite the many concerted efforts
to halt the trend. The RPTF recommends a fresh, strategic,
public health–based approach to suicide prevention. Such
an approach will have the greatest chance of success if it is
based on sophisticated analysis of complex, population-
based data (i.e., longitudinal data linking health status,
intervention encounters, suicidal behavior, and death
records) from a wide variety of service delivery system
platforms. Some of the data and platforms needed for
crafting a comprehensive, public health–based approach
to dramatically reduce suicide are currently available or
may be available in the near term. Other data resources
will have to be created, perhaps by enhancing existing
federal surveillance systems or constructing new ones.
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Background: Suicide is a leading cause of death in the U.S. and results in immense suffering and
significant cost. Effective suicide prevention interventions could reduce this burden, but policy
makers need estimates of health outcomes achieved by alternative interventions to focus
implementation efforts.

Purpose: To illustrate the utility of health outcome models to help in achieving goals defined by the
National Action Alliance for Suicide Prevention’s Research Prioritization Task Force. The approach
is illustrated specifically with psychotherapeutic interventions to prevent suicide reattempt in
emergency department settings.

Methods: A health outcome model using decision analysis with secondary data was applied to
estimate suicide attempts and deaths averted from evidence-based interventions.

Results: Under optimal conditions, the model estimated that over 1 year, implementing evidence-
based psychotherapeutic interventions in emergency departments could decrease the number of
suicide attempts by 18,737, and if offered over 5 years, it could avert 109,306 attempts. Over 1 year,
the model estimated 2,498 fewer deaths from suicide, and over 5 years, about 13,928 fewer suicide
deaths.

Conclusions: Health outcome models could aid in suicide prevention policy by helping focus
implementation efforts. Further research developing more sophisticated models of the impact of
suicide prevention interventions that include a more complex understanding of suicidal behavior,
longer time frames, and inclusion of additional outcomes that capture the full benefits and costs of
interventions would be helpful next steps.
(Am J Prev Med 2014;47(3S2):S137–S143) & 2014 American Journal of Preventive Medicine. All rights
reserved.
Introduction
Suicide is the tenth-leading cause of death in the
U.S., with more than 36,000 deaths as a result of
suicide in 2009.1 The cost of completed suicide is

immense, including lost life and potential of the individ-
uals who die from suicide as well as the long-lasting
impact of suicide on families and communities. In
addition, people who attempt suicide often have signifi-
cant medical costs, lost time from work, and other
impairments in functioning following an attempt.2,3

Recently, a public–private partnership, the National
Action Alliance for Suicide Prevention (Action Alliance),
ter for Health Research, Kaiser Permanente Northwest,
on
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rican Journal of Preventive Medicine. All rights reserved.
launched an initiative to apply a comprehensive public
health approach to quickly and substantially reduce
suicide deaths in the U.S. A part of this initiative, the
Action Alliance’s Research Prioritization Task Force
(RPTF) is charged with defining a research agenda that,
if fully implemented, could reduce suicide attempts and
deaths by 20% in 5 years.4 Part of the RPTF initiative is to
map the burden of suicide in the U.S., including four
steps to improving the evidence base related to suicide
prevention: (1) develop a taxonomy of high-risk target
subgroups; (2) identify and pair effective practices and
policies with specific high-risk groups; (3) estimate the
potential impact of implementing effective interventions
within targeted intervention platforms; and (4) estimate
time horizons for intervention implementation and
future research.4 This paper explores the third step
and focuses on one approach that has frequently been
used in decision making: models of population health
outcomes.
Am J Prev Med 2014;47(3S2):S137–S143 S137
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Models of Population Health Outcomes
Population health outcome models are statistical models
that estimate the likely health outcomes that could be
achieved by alternative interventions aimed at addressing a
specific health issue.5–7 Health outcome models use esti-
mates from rigorous scientific studies, data on population
characteristics, clinical settings, and population risk factors
to project likely health outcomes of alternative interven-
tions. Models can be very sophisticated and incorporate
many aspects of the disease course, or may bemuch simpler
and focus on a narrower clinical or health policy question.

Estimating Outcomes in the Context of Suicide
Prevention
Because death by suicide is a rare event, longitudinal
studies of suicide preventive interventions are often small
and relatively brief. Therefore, it is difficult for individual
studies to follow a sufficient number of subjects to
examine important outcomes related to suicide. Models
could provide a way to begin to understand the pop-
ulation impact of implementing effective interventions
in a population. In addition, the modeling process
can help to identify important gaps in knowledge for
future research. To date, there is little research estima-
ting population health outcomes related to suicide
prevention.8
Figure 1. Structure of the model
ED, emergency department
The purpose of this paper is to begin a conversation
about health outcome modeling of suicide prevention
interventions and to identify gaps in current research
that, if filled, could help guide future efforts. The
approach is illustrated using the example of one specific
policy question: If we optimally delivered evidence-based
psychotherapeutic interventions designed to prevent
suicide reattempt in emergency department (ED) set-
tings, how many suicide attempts and deaths could we
avert in 1 year? In 5 years?

Methods
To address this question, a simple health outcome model was
developed. Similar models have been used in previous studies of
psychiatric interventions.9,10 The model is a Markov cohort
simulation. Models were constructed in Microsoft Excel 2007.
The structure of the model is shown in Figure 1. The cycle length
of the model is 1 year. The model estimated suicide attempts and
suicide deaths for each therapeutic scenario over 1- and 5-year
time frames, as defined by the RPTF.

Data Sources

The sample of individuals who could potentially benefit from a
psychotherapeutic intervention following a suicide attempt was
obtained from the U.S. Consumer Product Safety Commission
(CPSC) injury surveillance and follow-back system, the National
www.ajpmonline.org
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Electronic Injury Surveillance System (NEISS). Since 2000, NEISS
includes data on fatal and nonfatal injuries related to suicide. In
2010, NEISS estimated that 390,359 people had a visit to an ED for
suicide attempt. Some individuals may have had multiple attempts
in that year. The model adjusted for risk of additional attempts and
risk of suicide death following an attempt using epidemiologic
work on these risks.11 Specifically, we assumed that in the year
following an attempt, there was a 15% risk of nonfatal reattempt
and 2% risk of death from suicide. Information on other causes of
death were obtained from the CDC,12 with an average risk of 0.7%
for death from other causes.
To estimate the effectiveness of psychotherapeutic interventions

for the prevention of suicide attempt and death, a recent systematic
evidence review of suicide screening and prevention interventions
was used.1 This review by O’Connor et al.1 estimated the
effectiveness of psychotherapeutic approaches to suicide preven-
tion based on 11 psychotherapy trials in adults. Approaches
included cognitive behavioral treatment (CBT); interventions that
incorporate elements of CBT (e.g., dialectical behavior therapy);
and other non-CBT treatments such as psychodynamic or inter-
personal therapy. This review estimated that the effect for all adult
psychotherapy trials reporting suicide attempts demonstrated a
32% reduction in suicide attempts following intervention (relative
risk [RR]¼0.68, 95% CI¼0.56, 0.83).1 Another recent systematic
review also suggested psychotherapeutic interventions are benefi-
cial.8 This review found a similar pattern of results to O’Connor
and colleagues,1 estimating a 24% reduction in suicide attempts
following intervention (RR¼0.76, 95% CI¼0.61, 0.96). However,
this review included studies directed at youth agedo18 years. The
focus of this analysis is on adults; thus, estimates from O’Connor
et al.1 were used.
Because previous studies of suicide prevention intervention have

observed few deaths, the systematic review could not assess whether
or not psychotherapeutic interventions reduced the risk of suicide
death.1 Other models of the impact of depression treatment on the
risk of suicide death have estimated the RR of no treatment versus
treatment to be 1.8.13 However, this estimate is not specific to
persons with a prior suicide attempt, and we found no other estimate
of this parameter in the literature. Given that there were no specific
data available, we assumed the same impact for suicide attempt and
suicide death following intervention (RR¼0.68).
Modeling Approach

The number of people aged 18–64 years who attempted suicide in
2010, as identified by the NEISS, was modeled through a simple
Markov chain with 1-year cycles for a period of 5 years or until
they were predicted to have died. The comparator program was
usual ED care. All individuals entered the cycle with an attempt,
and all people entered the model in the health state of alive having
survived a recent suicide attempt. From there, probabilities of
suicide attempt, suicide death, and death from other causes
determined who made transitions to other health states over time.
Other health states included survive with additional suicide attempt,
survive no additional suicide attempt, dead from suicide, and dead
from other causes. For the first year of the model, transition
probabilities were 15% risk of nonfatal reattempt, 2% risk of death
from suicide, and 0.7% risk of death from other causes.
Definition of being seen for suicide attempt, as opposed to being

seen for another concern, was determined by the NEISS system.
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The age of 18 years was chosen as the lower age limit for our
models because it is the commonly accepted threshold for legal
adulthood, and there are no known effective, evidence-based
suicide psychotherapeutic suicide prevention interventions for
children and adolescents to date.1 The age of 64 years was chosen
as the upper age limit because the lethality of suicide attempt rises
substantially among individuals aged464 years, and most studies
in the systematic reviews did not include people aged 464 years.1

The model estimated the total number of suicide attempts and
deaths that could be averted over the 1- and 5-year time frames if
the intervention was provided every year for 5 years to all people
coming to ED settings with a suicide attempt. Five-year estimates
include five cohorts of individuals entering the system beginning
with Year 1 and ending with Year 5. The model terminated prior to
final absorption state (e.g., death) such that a half-cycle correction
is often used.14 However, this model is only intended to show the
incremental difference between the two interventions such that the
half-cycle correction is unlikely to have a significant influence and
is not included.15

The focus of this modeling exercise was to estimate health
outcomes that could be achieved under optimal circumstances.
Therefore, our main analysis assumes optimal conditions includ-
ing that all people coming to ED settings with a suicide attempt
would receive the intervention, that the intervention will be
effective as demonstrated in research studies, and that it could
be implemented in typical ED settings.
However, experts have suggested that there are substantial

differences in the outcomes achieved by interventions as they
move from research into clinical practice.16,17 For instance,
Glasgow and colleagues16 suggest five areas that are critical to
effective implementation. Reach measures the participation rate
among those approached. Effectiveness is the impact of the
intervention on outcomes of interest. Adoption refers to how
many organizations choose to offer an intervention, which is
influenced by factors such as the cost of the intervention and its fit
with the organization’s culture. Implementation refers to the
degree to which typical clinical settings can deliver the intervention
with high quality and consistency.Maintenance refers to how long
the effect lasts over time for participants and how well the
intervention becomes integrated into usual care practice.
As an intervention moves into clinical practice, some of these

factors may not be optimal. Subanalyses were conducted to begin
to examine how estimates might change if circumstances were not
“optimal.” Data were only available on some of these factors.
Specifically, several studies have suggested that treatment effects
observed in research studies decrease as treatments are imple-
mented in practice.17,18 This may in part be due to bias toward
publishing positive effects in psychotherapy trials.19,20 Other
studies have observed that without the incentives and attention
of researchers, fewer people may agree to participate in an
intervention.16 Subanalyses were conducted to see how outcomes
might change if reach of the intervention is reduced to 80% of
people, if there was a 30% decrease in effectiveness of the
intervention, or both.
Results
Table 1 presents the input parameters that were used in
the model related to health outcomes. Table 2 presents



Table 1. Model input parameter values for health outcome model

Parameter Values used in model Source

Populations Defines populations that might benefit from the intervention being evaluated

Adults (aged 18–64 years) with past-year suicide, and an
ED visit linked to suicide attempt

390,359 NEISS 2010

Rates of key events

Proportion who attempt suicide and survive in year
following attempt

15% in the first year following attempt, cumulative
risk at the end of 5 years¼25%

Owens et al. 200211

Proportion who die of suicide attempt in year following
attempt

2% in the first year following attempt, cumulative
risk at the end of 5 years¼3%

Owens et al. 200211

Other causes death rate Rate varies by age, average rate¼0.0073 CDC Website
Kochanek et al.
201112

Intervention-related parameters

Effectiveness of intervention (RR) RR¼0.68 (95% CI¼0.56, 0.83) AHRQ-EPC Task
Force report 2012
O’Connor et al.
20131

Decay rate of intervention effectiveness 100% in Year 1, decays to zero effect by 5 years ACE suicide review

Hospital and ED-based clinicians are able to refer
directly to PST

No delay in linking patients to services ACE suicide review

No dose effect of intervention Anyone receiving any intervention benefits at
indicated efficacy

ACE suicide review

Uptake of intervention Main analysis¼100%, subanalysis¼80%
Uptake refers to the number of people who are
likely to accept the intervention

Group discussion

ACE, Assessing Cost Effectiveness of Prevention; AHRQ-EPC, Agency for Healthcare Research and Quality Evidence-Based Practice Center; ED,
emergency department; NEISS, National Electronic Injury Surveillance System; PST, psychotherapeutic intervention; RR, relative risk
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the results of the model for health outcomes, under
optimal conditions. The model estimated that over 1
year, implementing evidence-based psychotherapeutic
interventions would decrease the number of suicide
Table 2. Health outcomes for psychotherapeutic interventions i

Type of outcome

Estimated suicide
attempts and suicide

deaths averted

Actual suicide
attempts seen in t
ED: NEISS 2010

Optimal implementation

Nonfatal suicide
attempts averted
in 1 year

18,737 390,359

Nonfatal suicide
attempts averted
in 5 years

109,306 1,951,795

Suicide deaths
averted in 1 year

2,498

Suicide deaths
averted in 5 years

13,928

ED, emergency department; NEISS, National Electronic Injury Surveillance Sys
attempts by 18,737. If the intervention was offered over
5 years, the intervention would reduce the number of
attempts by 109,306. Over 1 year, the model estimated
that this would result in about 2,498 fewer deaths from
n ED setting, adults aged 18–64 years

he
Estimated % of
total attempts

averted

Actual suicide
deaths: WISQARS

2010

Estimated % of
total suicide

deaths averted

5

6

31,354 8

156,770 9

tem; WISQARS, Web-Based Injury Statistics Query and Reporting System
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Table 3. Subanalyses of health outcome estimates

Type of outcome

Estimated
suicide

attempts and
suicide deaths

averted

Suicide
attempts
seen in the
ED: NEISS
2010

Estimated %
of total
attempts
averted

All suicide
deaths, ages
18–64 years:
WISQARS
2010

Estimated
% of total
suicide
deaths
averted

80% reach (full effectiveness)

Nonfatal suicide attempts averted in 1 year 14,990 390,359 4

Nonfatal suicide attempts averted in 5 years 84,447 1,951,795 4

Suicide deaths averted in 1 year 1,999 31,354 6

Suicide deaths averted in 5 years 11,146 156,770 7

100% reach (30% reduction in effectiveness)

Nonfatal suicide attempts averted in 1 year 7,026 390,359 2

Nonfatal suicide attempts averted in 5 years 44,122 1,951,795 2

Suicide deaths averted in 1 year 937 31,354 3

Suicide deaths averted in 5 years 5,884 156,770 4

80% reach (30% reduction in effectiveness)

Nonfatal suicide attempts averted in 1 year 5,621 390,359 1

Nonfatal suicide attempts averted in 5 years 35,301 1,951,795 2

Suicide deaths averted in 1 year 749 31,354 2

Suicide deaths averted in 5 years 4,704 156,770 3

ED, emergency department; NEISS, National Electronic Injury Surveillance System; WISQARS, Web-based Injury Statistics Query and Reporting System
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suicide, and over 5 years about 13,928 fewer suicide
deaths.
Table 3 presents the results of our subanalyses explor-

ing how outcomes might change if circumstances were
less than optimal. The first subanalysis explored how
estimates change if reach (agreement to participate in the
intervention) dropped from 100% to 80%. Under this
assumption, the model estimated that over 1 year about
14,490 attempts would be averted, and over 5 years,
84,447 attempts would be averted. Over 1 year, the
intervention would avert about 1,999 deaths from
suicide, and over 5 years, 11,146 suicide deaths would
be averted. The second subanalysis explored how esti-
mates change if the effectiveness of intervention were
reduced by 30%. Under this assumption, the model
estimated that over 1 year, the number of suicide
attempts averted would be 7,026, and over 5 years,
44,122 attempts would be averted. Over 1 year, the
intervention would avert about 937 suicide deaths, and
over 5 years, 5,884 suicide deaths. The final subanalysis
explored how estimates change if reach were reduced to
80% and effectiveness reduced 30%. Under these
assumptions, the model estimated that over 1 year,
5,621 attempts would be averted, and over 5 years,
September 2014
35,301 attempts would be averted. Over 1 year, 749
deaths from suicide would be averted, and over 5 years,
4,704 suicide deaths would be averted.

Discussion
The purpose of this paper is to illustrate how information
from a health outcome model might aid in setting
priorities related to suicide prevention. It is not intended
to be a definitive model of health outcomes from suicide
prevention, but rather to provide a first step in identify-
ing gaps in available research that if filled could improve
future models. Because this paper is primarily intended
to provide an example of what types of information a
health outcome model could provide, it does not provide
some information that could be important for decision
makers. For instance, comprehensive assessment of stat-
istical precision is not investigated. In addition, the model
was simple and thus may not include all relevant factors.
The model was limited by lack of data on several

epidemiologic parameters related to suicidal behavior.
More data on the relationship among suicide ideation,
suicide attempt, and completed suicide would allow for a
more accurate model. In particular, information about
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accumulation of risk across multiple attempts is needed.
Models were also limited by the lack of availability of data
on subgroups (e.g., women, racial/ethnic subgroups).
The models were also limited by currently available

research on the effectiveness of psychotherapeutic inter-
ventions for suicide attempts. In particular, more infor-
mation on the impact of psychotherapeutic interventions
on preventing death from suicide death is needed. Many
of the studies in recent systematic reviews1,8 had small
samples; some focused on subsamples (e.g., women
only); and a number of different types and amounts of
psychotherapy were tested.
Understanding the impact of these factors could

improve future models. For instance, women attempt
suicide more frequently than men, and interventions to
prevent reattempt may be more successful in women.
These limitations suggest caution in interpretation of the
effectiveness of these interventions. However, it is also
important to consider that some of these factors, such as
small samples, are in part due to the nature of the
problem under consideration and thus may be difficult to
resolve.
Additional information on intervention effectiveness

could also improve models. For example, if a person has
received a psychotherapeutic intervention and comes to
an ED with a new attempt, will repeating the intervention
have additional effect? Could psychotherapeutic inter-
ventions work for persons presenting at other clinical
settings (e.g., outpatient mental health, substance abuse
programs)?
The models focused on two key outcomes identified by

the RPTF: suicide attempts and suicide deaths. However,
these outcomes do not fully capture the benefits asso-
ciated with the psychotherapeutic interventions. For
instance, O’Connor et al.1 reported that psychotherapeu-
tic suicide prevention interventions also reduce depres-
sion symptoms. Further, some research has indicated
that persons who attempt suicide die of other causes (e.g.,
accidents, illnesses) at a higher rate,21 and prevention
programs might also alter this risk. In addition, suicide
attempts and suicide death have significant consequences
for family and friends, and these may have important and
lasting health implications for these people. Thus, the
current results include only partial representation of the
potential benefits of these interventions.
The model was also limited by lack of information

about implementation. It is unknown what the likely
participation rate for psychotherapeutic interventions
would be in typical ED settings. A related concern is
the assumption that the intervention will be equally
effective as in research studies.16–18 The modeling
approach attempted to address these issues by conduct-
ing subanalyses to see how results changed if some
factors were less optimal. However, there could be a
variety of reasons why health outcomes might be differ-
ent in real-world settings, including lack of appropriate
training and supervision of intervention staff or lack of
funding for the intervention. Systematic discussion of
such factors might also aid in setting priorities for suicide
prevention.
The model also did not consider the costs associated

with providing an intervention. Cost is important
because most health policy decisions are made within a
context of constrained budgets. Use of cost information
in decision making has been described by several expert
groups22,23 and is used in public health policy decisions
in a number of contexts.8,24–26 One recent example is the
Assessing Cost Effectiveness of Prevention (ACE) Aus-
tralia project (sph.uq.edu.au/bodce-ace-prevention). The
ACE project used decision analytic modeling to evaluate
the relative costs and health outcomes associated with
alternative prevention strategies across the health sys-
tem.25–27

Cost information is likely important from both the
system and the patient perspective. Most research studies
pay for the cost of the research treatment; thus, patient
financial costs are typically minimal. However, in prac-
tice, most people would pay copayments, or if uninsured,
the entire cost of the treatment. This could be a
significant barrier to optimal implementation. From the
health systems perspective, implementation of universal
psychotherapeutic interventions for suicide prevention
would require significant investment. This investment
might reduce some future health care costs, (e.g.,
hospitalizations due to future attempts), but few studies
document any types of costs related to suicide prevention
interventions to date.

Conclusions
Achieving the goal of reducing suicide deaths and
attempts by 20% within 5 years4 requires information
on the likely impact of different approaches in order to
prioritize where to focus implementation efforts. Fur-
ther research developing more sophisticated models of
the impact of suicide prevention interventions could
aid this effort. Inclusion of more complex under-
standing of suicidal behavior, longer time frames, and
inclusion of outcomes that capture the full benefits
and costs of interventions would be helpful next
steps.
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Suicide and suicidal behaviors are complex, heterogeneous phenomena that are thought to result
from the interactions among distal factors increasing predisposition and proximal factors acting as
precipitants. Epigenetic factors are likely to act both distally and proximally.
Aspirational Goal 1 aims to find clear targets for suicide and suicidal behavior intervention

through greater understanding of the interplay among the biological, psychological, and social risk
and protective factors associated with suicide. This paper discusses Aspirational Goal 1, focusing on
the research pathway related to epigenetics, suicide, and suicidal behaviors. Current knowledge on
epigenetic factors associated with suicide and suicidal behaviors is reviewed and avenues for future
research are discussed. Epigenetic factors are a promising area of further investigation in the
understanding of suicide and suicidal behaviors and may hold clues to identifying targets or avenues
for intervention.
(Am J Prev Med 2014;47(3S2):S144–S151) & 2014 American Journal of Preventive Medicine
Introduction
Suicide and suicidal behaviors (SSBs) are complex,
heterogeneous phenomena that, as contemporarily
defined, are commonly manifested in the presence

of mental illnesses.1 SSBs are complex because they are
multifactorial and not all individuals manifesting SSBs
share the same underlying etiologic factors. In other
words, risk factors for SSBs are not universal.2

Numerous models have been proposed over the years
while attempting to understand SSBs. Despite the com-
plexity and etiologic heterogeneity of these phenomena,
most contemporary models of SSBs are remarkably
similar and basically assume two levels of risk factors:
those acting more distally and those acting more
proximally.3 On one end, risk factors acting more distally
are thought to increase predisposition; on the other
end, risk factors acting more proximally are thought to
be precipitants.3 These relationships are described in
Figure 1. Examples of distal factors include genetic
makeup and early-life adversity (ELA), whereas typical
proximal factors are recent life events and last 6-month
psychopathology including current substance (alcohol/
drug) abuse.3
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Aspirational Goal 1 aims to find clear targets for
intervention through greater understanding of the inter-
play among the biological, psychological, and social risk
and protective factors associated with suicide. This paper
discusses this Aspirational Goal and focuses specifically
on the research pathway related to epigenetics and SSBs.
Epigenetics
Epigenetics refers to the study of the epigenome, the
chemical and physical modifications of the deoxyribo-
nucleic acid (DNA) molecule that functionally regulate
the collection of genes of an organism by altering the
capacity of a gene to be activated and produce the
messenger ribonucleic acid (mRNA) it encodes.4 Epige-
netic regulation of gene function allows for genomic
plasticity, that is, the adaptation of the genome to the
needs of the organism.
It has long been clear that epigenetic processes occur as

a result of physical and chemical environmental signals.
However, only recently has it been revealed that the
social environment also triggers epigenetic responses.4–6

As such, it is possible to conceptualize the epigenome as
an interface through which the environment can influ-
ence genetic processes and, as a result, regulate behavior
at least partially in response to environmental needs.3
Epigenetic Factors and Suicidal Behavior
Stable epigenetic factors are likely to act distally,
increasing predisposition, whereas dynamic epigenetic
factors and proteomic changes are likely to underlie
rican Journal of Preventive Medicine � Published by Elsevier Inc.
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Figure 1. Proposed model for epigenetic factors acting
distally on risk of suicide and suicidal behaviors
BDNF, brain-derived neurotrophic factor; DA, dopamine; GABA,
γ-aminobutyric acid; GDNF, glial cell–derived neurotrophic factor; HPA,
hypothalamus–pituitary–adrenal axis; HT, hydroxytryptamine; TrkB, tyr-
osine kinase B

Turecki / Am J Prev Med 2014;47(3S2):S144–S151 S145
psychopathological states that act more proximally,
precipitating suicidal behavior. To date, however, most
of the research investigating epigenetic factors in SSBs
has focused on presumably stable epigenetic marks that
are thought to act distally.
Specifically, DNA methylation is capable of inducing

stable epigenetic marks. As epigenetic marks associate
with genomic responses to environmental stimuli—and
because SSBs are strongly associated with histories of
ELA such as childhood sexual and physical abuse as well
as parental neglect—most of the initial effort to inves-
tigate epigenetic factors associated with SSBs has focused
on individuals with histories of ELA.
Variations in the early social environment, as modeled

by maternal care in the rat (the frequency of pup licking/
grooming [LG] over the first week of life), program the
expression of genes that regulate behavioral and endo-
crine responses to stress7–9 such that offspring of high-
LG mothers show increased hippocampal glucocorticoid
receptor (GR) expression and more modest responses to
stress compared to the offspring of low-LG mothers.
These differences persist after cross-fostering low- and
high-LG offspring to high- and low-LG mothers, respec-
tively, revealing that the early social environment deter-
mines individual differences in stress reactivity, which is
transmitted via non-genomic mechanisms.8 Maternal LG
induces an epigenetic modification of an exon 17 GR
promoter10 such that increased maternal care associates
with decreased methylation of the exon 17 promoter and
increased hippocampal GR expression.
Encouraged by this groundbreaking animal work

suggesting that the tone of the hypothalamus–
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pituitary–adrenal (HPA) axis is epigenetically pro-
grammed by the early-life environment10 and that these
mechanisms are evolutionarily conserved,11 in addition
to well-established evidence suggesting that HPA axis
dysregulation increases risk of suicidal behaviors, the
initial work investigating epigenetic factors in SSBs has
focused on the epigenetic regulation of the HPA axis by
the early environment. In addition, neurotrophic factors
and their receptors, as well as other signaling systems,
have been investigated.3

Stress Response Systems
Epigenetic Regulation of the HPA Axis by the
Early-Life Environment, Suicide, and Suicidal
Behaviors
Early-life adversity has been proposed to induce its long-
term behavioral consequences partly by altering the
neural circuits involved in the regulation of stress.12

Depressed patients with a history of ELA have been
reported to exhibit higher adrenocorticotropic hormone
(ACTH) and cortisol levels following stress tasks and
dexamethasone challenge.12,13 Interestingly, in these
studies,12,13 both ACTH and cortisol levels did not differ
significantly between depressed subjects without history
of ELA and controls. Childhood abuse has also been
shown to increase corticotropin-releasing hormone
(CRH) levels12,14 and decrease cerebrospinal fluid
(CSF) oxytocin levels.15

Hypothalamus–pituitary–adrenal axis dysregulation
has also been associated with increased suicide risk. For
instance, in a 15-year follow-up study, Coryell et al.16

showed that depressed patients who were admitted to a
psychiatric unit and were non-suppressors to the dex-
amethasone suppression test had a 26.8% risk of dying by
suicide at follow-up, compared to a 2.9% risk for controls.
Several other studies have produced consistent data.
A large study17 investigating 372,696 primary care

patients who received oral glucocorticoids observed a
hazard ratio of 6.89 (95% CI¼4.52, 10.50) for SSBs in
these patients when compared to those with the same
underlying medical condition who were not treated with
glucocorticoids. More recently, low hippocampal GR
expression levels have been reported in individuals with
a history of childhood abuse who died by suicide18,19 but
not in non-abused individuals who died by suicide.
The observations from studies in rats suggesting that

maternal behavior regulate the tone of the HPA axis via
methylation were recently translated to humans through
studies investigating hippocampal tissue from individuals
who died by suicide with and without a history of
childhood adversity, as well as normal controls.18,19

Notably, methylation levels in the exon 1F promoter of
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the GR in abused individuals who died by suicide were
significantly higher than among non-abused individuals
who died by suicide and healthy controls.
In addition, similar to what was found in rats, a

significant hypermethylation in a nerve growth factor
inducible A (NGFI-A)–binding site was found in abused
individuals who died by suicide but not in the other
groups. This epigenetic mark was shown to repress the
binding of NGFI-A to its cognate DNA sequence and
decrease GR transcription.19 A growing number of
independent studies have been published with consistent
results. Higher levels of methylation in the promoter of
GR 1F have been reported in the infants of mothers
reporting intimate partner violence during their preg-
nancy compared to those born from mothers who did
not report intimate partner violence during pregnancy.20

Another study21 reported significant correlations
between GR 1F promoter methylation levels and parental
loss, child maltreatment, and suboptimal parental care.
Furthermore, DNA methylation levels in the GR 1F
promoter were shown to be positively correlated with
childhood sexual abuse, its severity, and the number of
maltreatment events in individuals with major depressive
disorder, and with repetition of severe types of abuse in
patients with bipolar disorder.22

Together, this suggests that ELA may induce specific
long-lasting epigenetic alterations affecting gene expres-
sion. In a different study23 assessing the expression of
several GR exon 1 variants expressed in the limbic system
of depressed individuals who died by suicide, GR 1F and
GR 1C hippocampal expression were significantly
decreased in depressed individuals who died by suicide.
NGFI-A protein levels in the hippocampus were signifi-
cantly decreased in depressed individuals who died by
suicide, suggesting that the decrease in GR expression
found in these individuals may be mediated by different
molecular pathways depending on the presence or
absence of ELA.
More recently, a study18 investigating other brain-

expressed GR variants in the hippocampus of individuals
who died by suicide according to histories of ELA
indicated that the expression of the non-coding exons
1B, 1C, and 1H was significantly different in individuals
who died by suicide with a history of ELA compared to
non-ELA individuals who died by suicide and controls.
The assessment of methylation levels in the promoter of
GR 1C revealed methylation differences that were
inversely correlated with GR 1C expression, in accord-
ance with the previous findings reported by the same
group on the 1F variant.
On the other hand, the GR 1H promoter showed site-

specific hypomethylation, and methylation was positively
correlated with human GR 1H expression. In other
words, less methylation significantly correlated with
lower expression, suggesting that active demethylation
is also a functional mechanism that may be regulated by
the early-life environment. Although this is a mechanism
that has received less attention, more work is required to
elucidate its potential implication in the context of ELA.
Other Stress Response Systems
Alterations in stress response systems other than the
HPA axis have also been reported in suicide, particularly
involving polyamines, which are highly regulated small
molecules containing two or more amine (NH2)
groups.24 Polyamines have a multitude of functions
including regulation of gene transcription and posttran-
scriptional modifications, as well as modulation of
several protein activities.25 They are released following
stressful stimuli, and in the mammalian brain, poly-
amines present a unique pattern of response known as
the polyamine stress response (PSR).26 The PSR can be
induced by direct neuronal stimuli or in response to
hormonal signals, such as glucocorticoids.
Both human and animal studies suggest that poly-

amine dysfunction is involved in psychopathology.27

Studies investigating the effects of antidepressants indi-
cate a role of the polyamine system in the anti-
depressant response, particularly the interaction of the
polyamine agmatine or putrescine on N-methyl-D-aspar-
tate (NMDA) receptors.28–31 Several studies have indi-
cated alterations in the mRNA and protein levels of
several components of the polyamine system in cortical
and subcortical brain regions of individuals who died by
suicide,32–35 as well as in peripheral samples from suicide
attempters36 and psychiatric patients.37

Interestingly, significant epigenetic regulation of some
key polyamine genes in the brain have been reported.38–40

Although preliminary evidence suggests differential epi-
genetic regulation of some of these genes in suicide,38

further studies are necessary to understand if polyamine
genes are regulated by the early environment in a similar
fashion like that observed for HPA axis genes.
Neurotrophins, Suicide, and Suicidal Behaviors
Neurotrophins, also referred to as neurotrophic factors,
are important candidate molecules for understanding the
development of psychopathology because of their role in
neuronal survival and plasticity, as well as their expres-
sion in brain regions from the limbic system, where
emotions and related behaviors are processed. For
instance, it is hypothesized that their alteration could
partly underlie changes in plasticity observed in the
brains of individuals who died by suicide as well as the
mood symptoms observed in depressive patients.
www.ajpmonline.org
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Brain-derived neurotrophic factor (BDNF) has
received most of the attention in neurobiological research
of psychiatric conditions such as depressive disorders
and suicide. For instance, patients who are depressed pre-
sent low serum and brain BDNF expression levels,41–43

and serum BDNF levels are normalized by antidepressant
treatment.44–46

BDNF epigenetic regulation has been investigated in
mice and rat models of stress-induced depressive symp-
toms,47,48 as well as in a rat model of exposure to trau-
matic events.49 Chronic social stress in mice decreases
the expression of two specific BDNF transcripts (III and
IV) in the hippocampus,47 and maternal maltreatment
decreases prefrontal cortex (PFC) BDNF mRNA expres-
sion in rats.48 The BDNF expression alterations observed
in chronic social stress in mice are mediated through
increased histone H3K27 demethylation levels in tran-
scripts III and IV promoters,47 and site-specific DNA
hypermethylation is found in transcripts IV and IX
promoters of maltreated rats.48

In the latter study, site-specific hypermethylation
seems to follow a developmental pattern such that exon
IX promoter hypermethylation occurs immediately after
the maltreatment regimen, whereas promoter IV meth-
ylation increases gradually to reach significantly altered
levels only in adulthood. These findings illustrate that
ELA or chronic stressors may alter different epigenetic
mechanisms with common transcriptional consequen-
ces. On the other hand, these results may also highlight
the heterogeneity of stress-induced epigenetic alterations
between species.
Pharmacologic treatment with the tricyclic antidepres-

sant imipramine reverses the effect of chronic stress on
BDNF transcription in mice.47 However, this reversal
does not seem to be due to the normalization of histone
H3K27 methylation levels but rather through an increase
in both histone H3K4 methylation and histone H3K9
acetylation levels.
Consequently, these results suggest the existence of a

compensatory mechanism in the reinstatement of basal
BDNF levels by chronic imipramine treatment following
chronic stress and emphasize the importance of chromatin
hyperacetylation induced by antidepressant treatment.
There is evidence in humans suggesting that antidepres-
sants act by promoting an open chromatin structure (i.e.,
lower H3K27 methylation levels) in the promoter of
BDNF in the prefrontal cortex,50 and consistent results
were found when investigating peripheral samples from
depressed patients treated with the typical selective
serotonin reuptake inhibitor citalopram.51

Recently, the methylation state of BDNF was also
assessed in post-mortem brains from individuals who
died by suicide. Keller and colleagues52 used three different
September 2014
methods to quantify DNA methylation levels in a region
encompassing part of non-coding exon IV and its
promoter in the Wernicke area; their results showed that
DNA methylation was significantly increased in individ-
uals who died by suicide (n¼44) compared to controls
(n¼33). In addition, BDNF expression in subjects with
high DNA methylation levels was significantly lower than
in those with low and medium DNA methylation levels,
supporting the repressive effects of methylation within the
promoter on transcription.
Transmembrane receptor tyrosine kinase B (TrkB) is

the receptor for BDNF and has long been investigated in
the neurobiology of mood and related disorders.41,53–55

Lower TrkB expression has been reported in the pre-
frontal cortex of depressed subjects56,57 and antidepres-
sant treatment has been shown to increase its expression
in cultured rat astrocytes.58

In investigating the astrocyte-expressed splice variant
T1 of the TrkB gene, TrkB-T1, it has been recently
reported that a subset of individuals who died by suicide
with low levels of TrkB-T1 expression revealed two sites
where methylation levels were higher compared to
controls.59 The methylation pattern at those two sites
was negatively correlated with the expression of TrkB-T1
in individuals who died by suicide, and this effect was
specific to the prefrontal cortex because no significant
difference was found in the cerebellum.
In addition, individuals who died by suicide with low

TrkB-T1 expression showed enrichment of histone
H3K27 methylation in the TrkB promoter,60 suggesting
that this variant of TrkB may be under the control of
epigenetic mechanisms involving histone modifications
and DNA methylation. Taken together, these data
suggest that epigenetic changes in BDNF and its TrkB-
T1 receptor variant might participate in the vulnerability
to chronic social stress and possibly to ELA and SSBs.
The γ-Aminobutyric Acid System
The γ-aminobutyric acid (GABA)ergic system has been
the focus of many research studies in post-mortem brain
samples of psychiatric patients, including those who died
by suicide.61–63 For example, reductions in reelin and
glutamate decarboxylase 1 (GAD1, a GABA synthesis
enzyme) mRNA61 and an increase in DNA methyltrans-
ferase (DNMT) 1 expression64,65 were previously
reported in post-mortem brains of schizophrenic and
bipolar subjects who died by suicide. Consistently,
promoter hypermethylation was reported for both genes
in accordance with the methylating role of DNMT1.66,67

More recently, the hippocampal expression of GAD1
has been shown to be regulated by the early environment
through maternal care in rats.68 These findings are in
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accordance with the study by Poulter et al.69 that
examined the expression of DNMTs as well as the
GABAA receptor α1 subunit in the brain of individuals
who died by suicide. Three hypermethylated CpG sites
within the α1 subunit promoter were identified in the
prefrontal cortex of individuals who died by suicide and
negatively correlated with DNMT3b protein expression.
In addition, DNMT1 and DNMT3a levels have also been
reported to be altered in the limbic system and brain stem
of individuals who died by suicide. However, histories of
ELA were not reported in this study, thus one cannot
assume that these effects would be similar in abused
individuals who died by suicide.
Genome-Wide DNA Methylation Alteration
Although promising data have been generated using
hypothesis-driven approaches focusing on candidate
gene systems to investigate epigenetic factors associated
with suicide and the early-life environment, there is a
need to better understand epigenetic patterns associated
with SSBs at the genome-wide level.
In particular, two related studies using an antibody to

identify methylated sequences at the genomic level
followed by hybridization to a custom-made gene pro-
moter array have been reported. One of these studies
focused on individuals who died by suicide and had a
history of severe ELA.70 Hundreds of sites were identified
as being differentially methylated, both hyper- and
hypomethylated, associated with the phenotype.
Interestingly, differential methylation in abused indi-

viduals who died by suicide was enriched in genes
involved in neuroplasticity, a finding consistent with
the notion that adversity during childhood leads to
plastic changes in the brain as a response to these
negative environmental stimuli. Similar observations
were made in another genome-wide study, in which an
unselected sample of individuals who died by suicide was
investigated.71 In this study, methylation enriched in
genes was related to learning and memory.
How May Epigenetic Changes That Are Distally
Associated with Suicide and Suicidal Behaviors
Increase Risk?
Figure 1 depicts a diagram of putative mediating mech-
anisms whereby epigenetic changes acting distally may
stably increase lifelong risk of suicidal behavior. Impor-
tantly, this model is based on consistent data from
human studies, which indicate that emotional and
behavioral dysregulation are frequently reported in
individuals with histories of ELA,72 and that these
personality traits seem to mediate, to varying degrees,
the relationship between ELA and suicidal behavior.73–75
Moving Forward
The investigation of epigenetic factors in behavioral
phenotypes is a fairly new field. As such, there remains
much to understand about epigenetic processes under-
lying psychopathology and SSBs. In addition, knowledge
on epigenetic mechanisms is rapidly evolving, constantly
opening new horizons for new epigenetic research.
Challenges for future research investigating epigenetic
mechanisms in suicide can be grouped into three main
categories, including (1) challenges related to the under-
lying theoretic paradigm; (2) challenges related to the
study design; and (3) technical challenges. Figure 2
provides a list of the most important challenges that
future epigenetic studies of SSBs should consider accord-
ing to each of these three categories.

014;47(3S2):S144–S151
Potential Roadblocks
Although epigenetic research of SSBs is likely to grow
exponentially over the next decade and there is tremen-
dous potential for breakthroughs, a number of possible
roadblocks should be considered. Epigenetic marks are
tissue and cell population specific. In order to understand
pathology, it would be important to first understand
normative processes. Therefore, it would be necessary to
generate extensive reference maps for different epigenetic
processes that are representative of normal development
for the multitude of cell populations and circuits of the
brain related to SSBs.
Many studies76–80 have already been conducted

assuming that peripheral samples would model brain
gene expression changes. Moreover, several studies78,81,82

have assessed how representative peripheral expression
studies are of central nervous system gene expression.
Although conclusive evidence in this regard remains
lacking, it is important to keep in mind that epigenetic
marks are tissue specific and more variable between
different tissues of the same individual than between the
same tissue of different individuals.83 However, there is
also some evidence of within-individual epigenetic var-
iant correlation across tissues.83

Another potential limitation is related to analytic
capacity. Although technology advances rapidly, analytic
and computational tools capable of processing and
integrating multiple layers of epigenetic information
move forward at a much slower pace. Overcoming such
potential limitations will require significant effort coor-
dinating different disciplines, including computational
biology, mathematics, and engineering.
A further potential limitation is bench-related. Screening

tools have advanced much more rapidly than the capacity
to follow up on significant results and characterize their
potential functional impact. Particularly, it is currently
www.ajpmonline.org



Paradigm
• Theoretic modeling and investigation of distal epigenetic factors acting on

suicide risk irrespective of early-life adversity
• Investigation of stability/instability of distal epigenetic factors 
• Relative contribution of epigenetic changes to development of personality

traits, psychopathology, and suicide risk
• Investigation of proximal epigenetic changes and understanding their 

interaction with distal epigenetic factors
• Mechanisms for potential intervention

Design
• What brain systems/circuits and cellular fractions are affected by 

epigenetic changes associated with increased suicide risk?—Conduct 
studies investigating different brain areas and cell populations 

• What sequences other than those from candidate systems are 
epigenetically regulated and increase suicide risk?—Conduct genome-
wide studies

• Are peripheral epigenetic marks valid markers of central epigenetic 
changes?—Conduct comparative studies using peripheral and central 
samples from the same subjects

• Conduct prospective studies of epigenetic changes as a function of
environmental stressors in longitudinal cohorts representative of the
general population

• Effect of possible covariates: better understand the role of gender, age, 
socioeconomic environment, substance of abuse, and other factors

Technical
• Conduct high-throughput, next-generation sequencing studies 
• Investigate different epigenetic marks and their effect on different RNA 

species 
• Obtain concomitant information on different epigenetic marks and RNA

expression for the same samples 
• Conduct follow-up work using appropriate induced pluripotent stem cell 

models
• Investigate potential for pharmacologic manipulation of epigenetic 

changes associated with suicide risk
• Development of appropriate animal models 

Figure 2. Most important challenges that should be considered by future epigenetic studies of suicide and suicidal behaviors
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challenging to investigate interactions of molecular markers
or the additive effects of several molecular processes. It is
thus not surprising that most models remain relatively
simple and unifactorial in spite of great technical advances.
Although overcoming these potential barriers of progress
will be challenging, these are all feasible undertakings.
Clinical Implications
As epigenetics allows modeling environmental influences
on the individual’s biology, it can aid in understanding how
life events act distally and increase predisposition to SSBs, as
well as how they act proximally and precipitate suicidal
crises. This knowledge has tremendous clinical implications
and the potential to help develop new avenues for
intervention, including personalized treatment options such
as monitoring of treatment efficacy.84 Although the appli-
cation of epigenetics to study behavior and psychopathol-
ogy is recent, epigenetic research has already advanced the
understanding of SSBs, particularly by shedding light on
September 2014
biological processes epigenetically regulated by ELA. These
initial findings are promising; however, there remain a
multitude of open questions to address and challenges to
overcome in the future epigenetic investigation of SSBs.
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Neurobiological Risk Factors for Suicide
Insights from Brain Imaging
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Context: This article reviews neuroimaging studies on neural circuitry associated with suicide-
related thoughts and behaviors to identify areas of convergence in findings. Gaps in the literature for
which additional research is needed are identified.

Evidence acquisition: A PubMed search was conducted and articles published before March 2014
were reviewed that compared individuals who made suicide attempts to those with similar diagnoses
who had not made attempts or to healthy comparison subjects. Articles on adults with suicidal
ideation and adolescents who had made attempts, or with suicidal ideation, were also included.
Reviewed imaging modalities included structural magnetic resonance imaging, diffusion tensor
imaging, single photon emission computed tomography, positron emission tomography, and
functional magnetic resonance imaging.

Evidence synthesis: Although many studies include small samples, and subject characteristics
and imaging methods vary across studies, there were convergent findings involving the structure and
function of frontal neural systems and the serotonergic system.

Conclusions: These initial neuroimaging studies of suicide behavior have provided promising
results. Future neuroimaging efforts could be strengthened by more strategic use of common data
elements and a focus on suicide risk trajectories. At-risk subgroups defined by biopsychosocial risk
factors and multidimensional assessment of suicidal thoughts and behaviors may provide a clearer
picture of the neural circuitry associated with risk status—both current and lifetime. Also needed are
studies investigating neural changes associated with interventions that are effective in risk reduction.
(Am J Prev Med 2014;47(3S2):S152–S162) Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine
Introduction
This paper reviews neuroimaging studies on neural
circuitry associated with suicide-related thoughts
and behaviors in an effort to recommend next

research steps. Multiple neuroimaging methods have been
employed to investigate the neural circuitry of suicide-
related thoughts and behaviors. These include techniques to
study brain structure, including structural magnetic reso-
nance imaging (sMRI) for gray matter (GM) and white
matter (WM) morphology and WM hyperintensities
(WMHs, bright signals on T2-weighted MRIs), and dif-
fusion tensor imaging (DTI) for structural integrity of WM
connections. Several functional neuroimaging methods
artment of Psychiatry (Cox Lippard, Johnston, Blumberg),
f Diagnostic Radiology (Blumberg), and the Child Study
erg), Yale School of Medicine, New Haven, Connecticut
rrespondence to: Hilary P. Blumberg, MD, Yale Department
300 George Street, Suite 901, New Haven CT 06511. E-mail:
g@yale.edu.
$36.00
i.org/10.1016/j.amepre.2014.06.009

Prev Med 2014;47(3S2):S152–S162 Published by E
(single photon emission computed tomography [SPECT];
positron emission tomography [PET]; and functional
magnetic resonance imaging [fMRI]) have been used to
study regional brain activity, functional connectivity, and
neurotransmitter function.

Evidence Acquisition
A search was performed in PubMed for original research manu-
scripts written in English before March 2014. Combinations of the
term suicide with terms structural magnetic resonance imaging,
functional magnetic resonance imaging, positron emission tomog-
raphy, single-photon emission computed tomography, diffusion
tensor imaging, gray matter, or white matter were used. Fifty-
seven pertinent articles that directly investigated the relationship
between aspects of suicide behavior (i.e., attempt history, lethality,
and suicide ideation) and neuroimaging findings were chosen and
evaluated in a non-quantitative manner.

Evidence Synthesis
In the majority of studies, attempters and non-attempters
with a particular diagnosis were compared to each other,
lsevier Inc. on behalf of American Journal of Preventive Medicine
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and sometimes to a healthy control (HC) group (sum-
marized in Table 1). The most commonly studied
diagnoses were major depressive disorder (MDD) and
bipolar disorder (BD), followed by schizophrenia; bor-
derline personality disorder (BPD); traumatic brain
injury (TBI); and epilepsy. Studies of adults with
attempts are discussed first, followed by adults with
ideation. We then summarize findings in older adults
and adolescents.

Structural Magnetic Resonance Imaging
Structural magnetic resonance imaging of gray and
white matter morphology. Structural imaging has been
the method most used in suicide research. Studies using
sMRI converge in showing orbitofrontal cortex (OFC)
GM decreases in attempters with MDD,1 BD,2 schizo-
phrenia,3 and BPD,4 and amygdala GM increases in
MDD1 and schizophrenia.5 The OFC and amygdala are
highly interconnected regions, important in regulating
emotions and impulses, suggesting that frontotemporal
OFC–amygdala structural abnormalities may contribute
to emotion and impulse dysregulation associated with
attempts. In BPD, OFC decreases were of larger magni-
tude in attempters with higher medical lethality.4

GM findings have been reported in other frontal system
components in attempters with schizophrenia,3,6 BPD,4

BD,2 and MDD.7–9 These include dorsal frontal regions,
insula, thalamus, and basal ganglia, implicating more
widely distributed frontotemporal anterior connection
sites. A study of the cerebellum yielded negative findings.10

Studies using sMRI show abnormal frontotemporal WM
connections. A study of schizophrenia showed increased
inferior frontalWM volume in attempters with self-directed
aggression.11 The sMRI studies also show altered interhemi-
spheric connections. Smaller genual corpus callosum (CC)
volume in BD attempters was associated with increased
Barratt Impulsivity Scale scores.12 These studies suggest that
WM abnormalities contribute to self-aggression and
impulse dyscontrol of suicidal behavior.

White matter hyperintensities. Increased WMH prev-
alence has been reported in young/mid-adult MDD and
BD attempters,13–15 and in older adults and children.
Etiologies contributing to WMHs may include cellular
loss, ischemia, perivascular space dilation, ependymal
loss, and vascular-related demyelination.16–18

Diffusion tensor imaging. The main reported DTI
measure is fractional anisotropy (FA), which reflects the
directional coherence of diffusion within WM bundles,
their architecture, or structural integrity. Decreased fron-
tal FA in BD and MDD attempters has been found.19–21

In BD, orbitofrontal FA decreases were associated with
September 2014
impulsivity. In MDD attempters, disruptions were found
in frontal cortex–basal ganglia WM connections that are
important in behavioral control.20,22 In veterans with TBI
and attempt history, FA increases in frontal WM projec-
tions were associated with impulsivity.23 These DTI data
further support the contributions of anterior WM abnor-
malities to impulsive suicide behavior.

Functional Neuroimaging
Single photon emission computed tomography and
positron emission tomography. A SPECT study
showed blunted prefrontal cortex (PFC) regional cerebral
blood flow (rCBF) responses during word generation in
attempters,24 consistent with the frontal findings
described above. Lower frontal, insular, and caudate
rCBF predicted attempts in a study with prospective
assessment of suicide decedents.25

A regional cerebral metabolic rate of glucose
(rCMRglu) PET study reported OFC hypometabolism
in BPD attempters.26 Additionally, in rCMRglu PET
studies, fenfluramine challenges have probed the seroto-
nin (5-HT) system. Results indicated hypometabolism in
right dorsolateral PFC in attempters and in association
with ideation.27 Ventral PFC hypometabolism differ-
entiated between high-lethality and low-lethality attemp-
ters.28 These studies suggest linkages between PFC
response, 5-HT, suicide ideation, and attempt medical
lethality, thus extending results of postmortem, cerebro-
spinal fluid, peripheral, and neuroendocrine challenge
studies implicating 5-HT in suicide attempts and their
lethality.
SPECT and PET neurotransmitter studies in attemp-

ters have focused on 5-HT and frontal systems. Findings
include alterations in OFC 5-HT synthesis29; 5-HT
transporter (5-HTT) binding30–32; associations among
5-HTT binding and SLC6A4 genetic variations33; and
basal ganglia volume9 and lower frontal 5HT-2a receptor
binding.34,35 Associations have been reported between
impulsivity and 5-HTT binding in whole brain, OFC, and
other frontotemporal system components.36,37 Addition-
ally, an association between lower frontal 5HT-2a
receptor binding and hopelessness has been reported.35

Genetic, postmortem, neuroendocrine, and peripheral
studies also implicate noradrenergic and dopaminergic
systems, and neurotrophic mechanisms, suggesting the
need for their study.

Functional magnetic resonance imaging. The few
reported fMRI studies of attempters are in MDD. One
study of men showed elevated OFC responses to angry
faces, suggesting that male MDD attempters have
increased sensitivity to disapproval or threat.38 Male
attempters also showed decreased left OFC activation



Table 1. Neuroimaging studies of groups with suicide attempters

Authors and
year Group with history of suicide attempts

Group(s)
without
attempts Methods Findings

Structural magnetic resonance imaging studies of gray matter and white matter

Aguilar et al.
20083

13 males with SCZ, mean age 37 years 24 DCs VBM of GM density ↓ OFC and superior temporal GM density, relative to DCs

Baldacara
et al. 201110

20 with BD, mean age 40 years 20 DCs,
22 HCs

VBM of GM and WM brain volume;
ROI volume

No significant differences in total brain volume or cerebellar
volume

Benedetti
et al. 20112

19 with BD, mean age 45 years 38 DCs VBM of GM volume ↓ GM volume in DLPFC, OFC, ACC, superior temporal, parietal
and occipital cortex and ↑ in bilateral superior temporal gyrus,
relative to DCs. With lithium ↑ GM volume in same regions
(DLPFC, OFC, ACC, superior temporal, parietal, and occipital
cortex) and ↓ in bilateral superior temporal gyrus

Giakoumatos
et al. 20136

148 with SCZ, SZA or BD-P, mean age 36
years

341 DCs,
262 HCs

VBM of GM volume ↓ GM volume in bilateral superior/middle frontal, and inferior/
superior temporal regions, left superior parietal and
supramarginal regions, and right insula and thalamus, relative to
DCs and HCs. High (versus low) lethality showed ↓ in left lingual
area and right cuneus

Matsuo et al.
201012

10 females with BD, mean age 36 years 10 DCs,
27 HCs

ROI area Anterior CC genu area associated with impulsivity

Monkul et al.
20071

7 females with MDD, mean age 31 years 10 DCs,
17 HCs

ROI volume ↓ OFC GM, relative to HCs. ↓ amygdala volumes, relative to DCs

Rüsch et al.
200811

10 with SCZ, mean age 30 years 45 DCs,
55 HCs

VBM of GM and WM ↑ bilateral inferior frontal WM volume, relative to DCs. In SCZ ↑
inferior frontal related to self-aggression

Soloff et al.
20124

44 with BPD (25 high lethality), mean age
30 years

24 DCs,
52 HCs

ROI volume ↓ insula GM, relative to DCs. ↓ in high lethality attempters in OFC,
middle/superior temporal gyrus, insula, fusiform gyrus, lingual
gyrus, and parahippocampal gyrus

Spoletini
et al. 20115

14 with SCZ, mean age 43 years 36 DCs,
50 HCs

ROI volume ↑ amygdala, relative to DCs and HCs. In the SCZ group, ↑
amygdala volume associated with self-aggression

Vang et al.
20109

7 (4 with MDD, 2 AD), mean age 38 years 6 HCs 123I-β-CIT methods to separate 5-
HTT and DAT uptake in ROIs

↓ GP and caudate, relative to HCs and correlated with 5-HTT
binding. In attempters, GP volumes inversely correlated with non-
impulsive temperament

Wagner et al.
20117

15 with MDD (10 with suicide behavior, 5
with first-degree relatives with suicidal
behavior), mean age 41 years

15 DCs,
30 HCs

VBM of GM density ↓ inferior frontal cortex, ACC, caudate, amygdala/hippocampus
formation, relative to HCs. ↓ ACC and caudate, relative to DCs

Wagner et al.
20128

Same sample as in Wagner et al. 2011
above

15 DCs,
30 HCs

Cortical thickness ↓ ventrolateral PFC, DLPFC, and ACC, relative to DCs and HCs

(continued on next page)
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Table 1. Neuroimaging studies of groups with suicide attempters (continued)

Authors and
year Group with history of suicide attempts

Group(s)
without
attempts Methods Findings

Older adults

Cyprien et al.
201149

21 (85.7% MDD, 36.8% AXD, 10.5% BD),
mean age 72 years

180 DCs,
234 HCs

ROI area ↓ posterior third of CC, relative to DCs and HCs

Dombrovski
et al. 201247

13 with MDD, mean age 66 years 20 DCs,
19 HC

ROI voxel counts ↓ putamen GM, relative to DCs and HCs. ↓ in associative and
ventral striatum, relative to DCs. Suicide attempters with ↓
putamen GM had higher delayed discounting

Hwang et al.
201048

27 males with MDD, mean age overall
MDD sample 79 years

43 DCs,
26 HCs

VBM of GM and WM ↓ GM and WM volume in the frontal, parietal, and temporal
regions, insula, lentiform nucleus, midbrain, and cerebellum,
relative to DCs

Magnetic resonance imaging studies of hyperintensities on T2-weighted images

Ehrlich et al.
200514

62 MDD, mean age overall sample 27
years

40 DCs Assessment of WMH ↑ PVH

Pompili et al.
200813

44 with BD I or II or MDD, mean age 46
years

55 DCs Assessment of WMH ↑ PVH

Older adults

Ahearn et al.
200145

20 MDD, mean age 66 years 20 DCs Assessment of WMH ↑ subcortical GM hyperintensities, and trend toward more PVH

Children and adolescents

Ehrlich et al.
200352

43 inpatients with varying diagnoses
mean age overall sample 15 years

110 DCs Assessment of WMH ↑ deep WMH in right parietal lobe associated with suicide
attempts

Ehrlich et al.
200453

43 inpatients with varying diagnoses (25
MDD) mean age overall sample 15 years,
mean age MDD subgroup 15 years

110 DCs
(23 MDD)

Assessment of WMH Within the MDD subgroup ↑ in WMH, particularly PVH

Diffusion tensor imaging studies

Jia et al.
201020

16 with MDD, mean age 34 years 36 DCs,
52 HCs

Voxel-based analyses of FA ↓ FA in the ALIC, relative to DCs and HCs, ↓ FA in the frontal lobe,
relative to HCs, and ↓ FA in the lentiform nucleus, relative to DCs

Jia et al.
201322

23 with MDD, mean age 36 years 40 DCs,
46 HCs

Tractography, ROI of FA ↓mean percentage of fibers through the ALIC to the left OFC and
thalamus, relative to DCs. ↓ FA in medial frontal cortex, OFC,
thalamus, and total ALIC fibers, relative to HCs

Lopez-Larson
et al. 201323

19 with TBI, mean age 38 years 40 DCs,
15 HCs

ROI of FA ↑ FA in bilateral thalamic radiations, relative to DCs and HCs

(continued on next page)
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Table 1. Neuroimaging studies of groups with suicide attempters (continued)

Authors and
year Group with history of suicide attempts

Group(s)
without
attempts Methods Findings

Mahon et al.
201219

14 with BD, mean age 33 years 15 DCs,
15 HCs

Tract-based spatial statistical and
voxel-based analyses

↓ FA in OFC WM, relative to DCs. In BD with attempts, OFC WM FA
inversely correlated with motor impulsivity

Olvet et al.
201421

13 with MDD, mean age 33 years 39 DCs,
46 HCs

ROI and tract-based spatial
statistical of FA and ADC

↓ FA in dorsomedial PFC, relative to DCs and HCs. No difference
in ADC

Single photon emission tomography studies

Audenaert
et al. 200134

9 (4 with MDD, 4 AD, 1 brief psychotic
disorder, 4 comorbid PDs), mean age 32
years

12 HCs 123I-5-I-R91150 for 5-HT2a
receptors in PFC

↓ PFC-binding potential of 5-HT2a receptors

Audenaert
et al. 200224

20 MDD, mean age 32 years 20 HCs 99mTc-Ethyl Cystine Dimer rCBF
SPECT during letter and category
fluency tasks

↓ PFC response during letter and category fluency paradigms,
relative to HCs

Bah et al.
200833

9 unmedicated males (6 with MDD, 1 AD,
and/or 5 PDs), mean age 41 years

9 HCs 123I-β-CIT for 5-HTT availability,
assessment of SLC6A4
polymorphisms

In attempters, ↓ 5-HTT availability associated with the "s" allele of
5-HTTLPR and 12 repeat allele of STin2

van
Heeringen
et al. 200335

9 (3 with MDD, 4 AD, 1 brief psychotic
and/or 4 PDs), mean age 32 years

13 HCs 123I-5-I-R91150 for 5-HT2a
receptors in PFC

↓ PFC-binding potential of 5-HT2a receptors. ↓ 5-HT2a binding
associated with ↑ hopelessness and harm avoidance

Lindström
et al. 200436

12 (3 with MDD, 3 MDDþ SA, 3 AD, 1 DE-
NOS, 1 SP, 3 undiagnosed), mean age 39
years

12 HCs 123I-β-CIT methods to separate 5-
HTT and DAT uptake

No significant differences in 5-HTT or DAT. In attempters, ↑
impulsivity associated with ↓ whole brain 5-HTT binding.

Ryding et al.
200637

12 (5 with MDD, 3 AD, 1 AXD and/or 6
PDs), mean age 39 years

12 HCs 123I-β-CIT methods to separate 5-
HTT and DAT uptake

In attempters, ↑ impulsivity associated with ↓ 5-HTT binding in
OFC, temporal regions, midbrain, thalamus, basal ganglia, and
cerebellum, and ↑ mental energy with ↓ DAT binding in basal
ganglia

Willeumier
et al. 201125

21 scanned previously who completed
suicide with mood disorders, mean age
36 years

36 DCs,
27 HCs

99mTc HMPAO SPECT to assess
rCBF

↓ rCBF in superior PFC, operculum, postcentral gyrus, precuneus,
caudate, and insula.↓ rCBF in the subgenual ACC in 18 of the 21
subjects

Positron emission tomography studies

Cannon et al.
200630

8 BD with current depressive episode,
mean age 30 years (overall BD sample)

10 DCs,
37 HCs

5-HTT binding potential measured
with 11C-DASB

↓ 5-HTT binding in the midbrain and ↑ in the ACC, relative to DCs
and HCs

Leyton et al.
200629

10 high lethality suicide attempters (2
with mood disorder, 8 cluster B PD, 6 SA),
mean age 38 years

16 HCs Alpha-11C-methyl-L-tryptophan
trapping as index of 5-HT synthesis

↓ 5-HT synthesis in OFC and ventromedial PFC
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Table 1. Neuroimaging studies of groups with suicide attempters (continued)

Authors and
year Group with history of suicide attempts

Group(s)
without
attempts Methods Findings

Miller et al.
201331

15 with MDD, mean age 39 years 36 DCs,
32 HCs

11C-DASB to quantify in vivo regional
brain 5-HTT binding

↓ 5-HTT binding in midbrain, relative to DCs and HCs

Nye et al.
201332

11 with MDD, mean age 39 years 10 HC 11C-ZIENT PET to measure 5-HTT ↓ 5-HTT in the midbrain/pons and putamen

Oquendo
et al. 200328

16 with MDD with high-lethality attempts/
9 MDD with low-lethality attempts, mean
age 43 years/30 years

18F-FDG PET, fenfluramine versus
placebo challenge

↓ rCMRglu in ventral, medial, and lateral PFC, compared to low-
lethality attempters, more pronounced after fenfluramine. ↓
ventromedial PFC activity associated with ↓ impulsivity and ↑
suicidal planning. ↓ rCMRglu associated with ↓ verbal fluency

Soloff et al.
200326

13 females with BPD (12 with attempts),
mean age 25 years

9 HCs 18F-FDG PET during rest Bilateral ↓ rCMRglu in the medial OFC

Sublette et al.
201327

13 with MDD or BD, mean age 36 years 16 DCs 18F-FDG PET, fenfluramine versus
placebo

↓ rCMRglu in right DLPFC, more pronounced after fenfluramine. ↑
ventromedial PFC activity, not detected after fenfluramine.
Suicide ideation correlated negatively with rCMRglu in an
overlapping DLPFC region

Functional magnetic resonance imaging studies

Jollant et al.
200838

13 males with MDD, mean age 40 years 14 DCs,
16 HCs

Response to intense or mild, angry
or happy face stimuli, compared to
responses to neutral face stimuli

↑ response in lateral and ↓ in superior frontal cortex to angry
versus neutral, ↑ anterior cingulate gyrus to mild happy versus
neutral, ↑ cerebellum to mild angry versus neutral, relative to
DCs

Jollant et al.
201039

13 males with MDD, mean age 38 years 12 DCs,
15 HCs

Iowa Gambling Task, ROIs ↓ lateral OFC and occipital cortex activation during risky relative
to safe choices, relative to DCs. Poorer gambling task
performance, relative to DCs

Marchand
et al. 201240

6 males with MDD with self-harm, 5 with
attempts, mean age 28 years (overall
MDD sample)

16 DCs Motor activation task ↓ putamen activation and altered functional connectivity in a
network involving bilateral motor/sensory cortices and striatum,
left temporal and inferior parietal lobule regions, and right
posterior cortical midline structures

Reisch et al.
201041

8 females with attempts, mean age 39
years

None Activation during recall of mental
pain and suicide action during
recent suicide attempts

Recall of mental pain was associated with ↓ activation in DLPFC,
rostral PFC, and premotor regions. Recall of suicidal action was asso-
ciated with ↑ activation in the medial PFC, ACC, and hippocampus

Older adults

Dombrovski
et al. 201350

15 with MDD, mean age 66 years 18 DCs,
20 HCs

Reward learning using
reinforcement learning model,
assessment of expected rewards

↓ pregenual cingulate response to high expected reward and
associated with ↑ impulsivity

(continued on next page)
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Table 1. Neuroimaging studies of groups with suicide attempters (continued)

Authors and
year Group with history of suicide attempts

Group(s)
without
attempts Methods Findings

Children and adolescents

Pan et al.
201156

15 with MDD, mean age 16 years 15 DCs,
14 HCs

Go–no-go response inhibition and
motor control task

↓ ACC activation to go–no-go versus motor control, relative to DCs

Pan et al.
201355

14 with MDD (sample noted to overlap
with 2011 study), mean age 16 years

15 DCs,
15 HCs

Response to intense or mild, angry
or happy face stimuli, compared to
responses to neutral face stimuli

↑ ACC–DLPFC circuitry, primary sensory and temporal cortices to
mildly angry faces, relative to DCs. Higher primary sensory cortex
to mild angry, relative to HCs. ↓ in the fusiform gyrus to neutral
faces during angry face runs, relative to DCs. ↓ in primary sensory
cortex to intensely happy faces and in the anterior cingulate and
medial PFC to neutral faces in the happy face runs. ↓ anterior
cingulate–insula functional connectivity to mild angry faces,
relative to DCs or HCs

Pan et al.
201357

15 with MDD, mean age 16 years 14 DCs,
13 HCs

Iowa Gambling Task ↓ activation in thalamus during high-risk decisions relative to DCs
and ↑ activation in caudate relative to HCs

11C-DASB, (11C)3-amino-4-(2-dimethylaminomethyl-phenylsulfanyl)benzonitrile; 11C-ZIENT, (11C)2β-carbomethoxy-3β-[4’-((Z)-2-iodoethenyl)phenyl]nortropane; 123I-β-CIT, (123I)β-carboxymethyoxy-3-β-(4-
iodophenyl) tropane; 123I-5-I-R91150, 4-amino-N-[1-[3-(4-fluorophenoxy); 5-HT, serotonin; 5-HT2a, serotonin 2a; 5-HTT, serotonin transporter; 5-HTTLPR, serotonin-transporter-linked polymorphic region;
99mTc, technetium-99m; ACC, anterior cingulate cortex; AD, adjustment disorder; ADC, apparent diffusion coefficient; ALIC, anterior limb of internal capsule; AXD, anxiety disorder; BD, bipolar disorder;
BD-P, bipolar disorder with psychosis; BPD, borderline personality disorder; CC, corpus callosum; DAT, dopamine transporter; DC, diagnostic controls, i.e., subjects with the same diagnosis(es) as the
group with attempts; DE-NOS, depressive episode not otherwise specified; DLPFC, dorsolateral prefrontal cortex; FA, fractional anisotropy; FDG, fluorodeoxyglucose; GM, gray matter; GP, globus pallidus;
HC, healthy control subjects; HMPAO, hexamethylpropylene amine oxime; MDD, major depressive disorder; OFC, orbitofrontal cortex; PD, personality disorder; PET, positron emission tomography; PVH,
periventricular hyperintensities; PFC, prefrontal cortex; rCBF, regional cerebral blood flow; rCMRglu, regional cerebral glucose metabolic rates; ROIs, regions of interest; SA, substance abuse; SCZ,
schizophrenia; SLC6A4, serotonin transporter gene; SP, social phobia; SPECT, single photon emission tomography; STin2, serotonin transporter intron 2; SZA, schizoaffective disorder; TBI, traumatic
brain injury; VBM, voxel-based morphometry; WM, white matter; WMHs, white matter hyperintensities
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associated with risky gambling task choices.39 When
fMRI was performed during a motor task by attemp-
ters,40 altered activation and functional connectivity
within and between regions in a corticostriatal network
were shown. In one of the few studies examining internal
states and thoughts of suicide, fMRI showed frontal
decreases during autobiographic recall of mental pain
associated with previous attempts, and frontotemporal
increases during recall of suicide actions.41
Suicidal Ideation
Study of suicidal ideation is important for understanding
the development of risk for attempts. Of the few
structural studies of suicide ideation, non-attempters
with ideation did not show the WM abnormalities noted
in attempters, although one DTI study of ideation in
veterans with TBI did show FA reductions in the
cingulum, a structure important in emotional mem-
ory.13,42 The absence of frontal WM findings in non-
attempters with ideation suggests that these findings are
more closely associated with suicidal acts and possibly
the more impulsive aspects of some attempts. It is
possible that WM disruptions are a consequence of
suicide attempt methods that could affect the brain, for
example, as a consequence of hypoxia, although some
studies have noted similar findings in attempters who did
not use such methods.13

Brain dysfunction has shown some consistencies
among ideators and attempters. Performance of a motor
activation task by BDII ideators showed frontostriatal
findings similar to those in attempters.43 In another fMRI
study of combat-exposed war veterans performing a stop
task,44 ideation was associated with higher frontal error–
related activation.
Older Adult Attempters
Biopsychosocial features of aging may confer neuro-
biological risk for suicide. WMHs and other WM
pathology may be more prevalent in older adult attemp-
ters.45,46 Early findings of increased WMHs in older
adults suggested pathologic processes (e.g., vascular
disease) more prevalent in older adults.16–18 However,
recent studies reporting similarly increased WMHs in
younger adults and adolescents suggest that alternative
mechanisms may underlie WMHs. Although underlying
mechanisms may differ, findings in adults aged over 60
years show consistencies with findings in younger adults.
For example, older adult MDD attempters also show
decreased basal ganglia GM and relationships to reward
processing and behavioral control.47,48 CC WM
decreases have been reported in older adult attempters
with mood and anxiety disorders, although in older
September 2014
attempters these were in the posterior third,49 implicat-
ing more involvement of emotion and memory proc-
esses. Older adult attempters also show decreases in
ventromedial PFC responses to rewards, associated with
impulsivity.50 In light of few comparison studies of older
to younger adults, more research is needed on similarities
and distinctions between the pathophysiology and neural
circuitry underlying suicide behavior across life span
stages.

Suicide Attempts and Ideation in Children and
Adolescents
Neuroimaging research with adolescents is important, as
adolescence is a critical period in suicide behavior
development. Structural imaging studies of children
and adolescents—with epilepsy,51 as psychiatric inpa-
tients,52,53 or outpatients with BPD and MDD54—show
some consistencies with studies in adults, suggesting
these abnormalities may relate to development of
suicide-related thoughts and behaviors. Findings include
smaller OFC WM in young ideators,51 more prevalent
WMHs in MDD young attempters,52,53 and smaller
anterior cingulate GM and WM volumes in adolescents
with more suicide attempts.54

An fMRI study in MDD adolescents showed increased
responses to angry faces in frontal circuitry,55 similar to
that found in adults.38 However, MDD adolescent
attempters did not show differential neural responses
during response inhibition on a go–no-go task or
decision making in the context of risk.56,57 These findings
suggest increased sensitivity in frontal systems involved
in negative emotion processing may characterize adoles-
cent attempters.

Recommendations for Future Research
Despite highly varied methods and small samples, the
structural and functional neuroimaging findings con-
verge in implicating frontal neural systems and seroto-
nergic functioning as central in suicide behavior,
consistent with studies using non-imaging approaches.
As neuroimaging studies are expensive, scanning time
limited, and at-risk patients difficult to retain in studies,
future neuroimaging efforts could benefit from more
strategic approaches.

Common Data Elements
As illustrated above and in Table 1, there is substantial
variation in age, gender, psychopathology, imaging
methods and regions studied, activation paradigms, and
behavioral constructs probed. Studies vary in defining
“attempters.” Although neuropsychological constructs
related to emotion and impulse regulation have been
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most studied, definitions of these constructs and methods
to assess them have varied. Efforts to use common
definitions of suicide behavior and neuropsychological
processes, and methods to assess them, could lead to
better synthesis across studies. Similarly, calibration of
imaging hardware and analytic techniques will be
needed. In efforts to link brain imaging to age, gender,
and genetic, postmortem, neurotransmitter, neurotro-
phic, hormonal, and environmental findings and to
elucidate commonalities and distinctions between suicide
behavior in different psychiatric disorders, the use of
common data elements could make cross-study compar-
isons more likely and of greater value. Future studies may
benefit from including new analytic approaches, such as
computer learning algorithms comparing imaging data
on cases and controls, in larger samples.
However, this field is in its early stages and there is risk

to premature focus. Although initial work has focused on
frontal systems and related behavioral constructs such as
impulsivity and 5-HT, and these have shown importance
in attempters, the field is also in need of novel approaches
to study other aspects of suicide. For example, few studies
have focused on ideation. There is a critical need for
investigators who develop ideation-related constructs
and innovative methods to probe them.
Suicide Risk and Trajectories
Two major gaps in the study of individuals at risk for
suicide over time were identified. First, longitudinal
studies are critically needed of individuals at risk,
especially beginning in youth, to study biopsychosocial
factors and neural trajectories both associated with and
not with future attempts. These could reveal predictors
and trajectories associated with future attempts, as well as
with resilience in individuals who do not make attempts.
Second, neuroimaging studies before and after pharma-
cologic and behavioral interventions could be instru-
mental in promoting understanding of therapeutic
mechanisms in treatment response.
Conclusions
It is an important time for research in the neural circuitry
of suicide-related thoughts and behaviors. Important
groundwork has been laid by initial neuroimaging studies.
Despite the small size and heterogeneity of these studies,
some convergent findings provide a promising start. The
identification of associations among genetic andmolecular
mechanisms, brain circuitry, ideation, and behavior could
be instrumental in identifying targets for prevention.
Future neuroimaging efforts could be leveraged by more
strategic use of common data elements and efforts to fill
gaps in understanding of suicide risk trajectories. At-risk
subgroups defined by risk experiences and psychopathol-
ogy subtypes may provide a clearer picture of the neural
changes associated with suicide risk status—both current
and lifetime. Expanding research efforts that examine
structural and functional changes related to intervention
responses can inform risk and prevention models.
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This paper summarizes recommendations made regarding the National Action Alliance for Suicide
Prevention Research Prioritization Task Force’s Aspirational Goal 2, to “determine the degree of
suicide risk (e.g., imminent, near-term, long-term) among individuals in diverse populations and in
diverse settings through feasible and effective screening and assessment approaches.” We
recommend that researchers shift to using “design for dissemination” principles to maximize both
the goodness of fit and validity of screening and assessment measures for a given setting. Three
specific recommendations to guide research efforts are made to achieve this shift: (1) the parameters
related to each setting, including the logistics, scope of practice, infrastructure, and decision making
required, should be identified and used to choose or design screening and assessment instruments
that have a good fit; (2) to the greatest feasible extent, technology should be used to support
screening and assessment; and (3) researchers should study the best methods for translating
validated instruments into routine clinical practice. We discuss the potential barriers to
implementing these recommendations and illustrate the paradigm shift within the emergency
department setting.
(Am J Prev Med 2014;47(3S2):S163–S169) & 2014 American Journal of Preventive Medicine. All rights

reserved.
Introduction
The National Action Alliance for Suicide Preven-
tion (Action Alliance) Research Prioritization
Task Force’s (RPTF’s) Aspirational Goal 2

(AG2) seeks to outline a research pathway that will lead
to the development of validated procedures that can
“determine the degree of suicide risk (e.g., imminent,
near-term, long-term) among individuals in diverse
populations and in diverse settings through feasible and
effective screening and assessment approaches” (p. 24).1

This paper reviews the specific assertions that underlie
AG2, proposes a paradigm shift for screener and assess-
ment development and research, and outlines three
specific recommendations to actualize the new paradigm.
AG2 is meant to apply to all settings, and although our
recommendations can apply to schools, detention set-
tings, and the armed forces, this paper focuses on adult
patients in healthcare settings.
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Aspirational Goal 2 Assertions
AG2 can be broken down into several key assertions briefly
reviewed below, which will be expanded upon in relation to
our specific recommendations in the sections that follow.
In addition, some components, such as the definition and
measurement of imminent risk, are discussed in detail by
other papers appearing in this supplement.

Suicide risk can be operationalized along a timeline of
imminent, near-term, and long-term risk. Although a
coherent system that operationalizes these terms does not
yet exist, and is a key component of the pathway that the
Action Alliance is attempting to elucidate, most suicidol-
ogists acknowledge that suicide risk is a varying trait that
is not stable over time. As embodied in the American
Psychiatric Association’s suicide assessment and treat-
ment guidelines,2 suicide risk can be formulated as an
interaction between relatively stable risk factors or
predisposing characteristics, protective factors, and acute
precipitants.
This conceptualization of suicide risk promotes the

logical conclusion that an individual should be screened
and assessed in reference to a specific risk horizon. All or
most settings must attend to imminent risk, because it is
critical for deploying suicide prevention efforts that
require immediate action. However, some settings also
have the capacity to focus on assessing and managing
long-term risk, which will strongly influence the
Am J Prev Med 2014;47(3S2):S163–S169 S163
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screening and assessment instruments’ composition, as
well as clinical decision making guided by these instru-
ments and the research methods used to study them.

Individuals in diverse populations and settings may
require different approaches. Approaches that work
for adults in primary care may not be the same as
approaches that work for children in educational settings.
Each population and setting must be evaluated individ-
ually and a good fit approach should be built with
stakeholder involvement.

Screening and assessment are different. Screening is
performed to detect whether any actionable risk is
present, or put differently, to screen out those with
negligible risk. As such, it requires easy administration by
front-line staff, should be highly sensitive, and should
have a strong ability to confidently rule out patients with
no appreciable risk (i.e., low false negatives).3,4 Assess-
ment, in contrast, is a more in-depth evaluation per-
formed to further quantify the severity of risk to guide
further clinical action. Assessments should have strong
specificity and be able to identify individuals who are at
true risk and need immediate or increased resources and
support. Ideally, screening and assessment should work
in a coordinated fashion, with screening sensitively
detecting any clinically actionable risk and assessment
specifying risk on a severity continuum.

The approaches used to screen and assess suicide risk
must balance feasibility and effectiveness. In many
settings, tension exists between feasibility—or what is
most efficiently performed by providers—and effective-
ness—or what is most valid in identifying and quantify-
ing risk. For example, the most feasible path may be to
screen only patients with frank psychiatric symptoms,
which contrasts with what may be the most valid and
effective path for identifying risk among the population,
such as universal screening.

A Paradigm Shift
The prevailing paradigm guiding suicide risk research
has been characterized by mental health specialists
creating multi-item instruments and testing them under
research conditions to determine if they predict future
suicidal behavior. These instruments are often created
independent of the specific clinical decisions they will be
guiding and without full consideration of the parameters
that would be relevant to whether the instrument could
be applied under routine “real-world” conditions. Often,
the AG2 assertions are not sufficiently considered.
A classic example is the Beck Scale for Suicide Ideation
(BSSI).5 Although this scale is a good fit for mental health
settings, where multi-item self-reported paper-and-
pencil instruments are commonplace, it can be a poor
fit for other settings. For example, most clinicians in
adult general medical settings, such as primary care
practices, are ill equipped to administer, score, and
interpret such instruments. In contrast, as a general rule
of thumb, the behavioral health screeners that have fared
best in general medical settings are ultra-short and easily
memorized.
This efficiency principle has recently been acknowl-

edged by an expert panel convened by the NIH.6 The ten
behavioral health screeners they recommend being
integrated into electronic health record systems (EHRs),
including those assessing tobacco, alcohol, depression,
and other behavioral health domains, consist of no more
than three items for each domain. The end result of the
prevailing paradigm of suicide risk research is that we are
no closer to having a validated, practical screening and
assessment approach across most settings, and suicidal
individuals continue to be undetected by “front-line”
personnel, such as physicians, nurses, teachers, counse-
lors, and detention facility staff.
For example, studies across a range of settings, from

schools to emergency departments (EDs) to primary care,
indicate that suicide risk screening is simply not being
done in any systematic, universal fashion.3 In addition,
because there is a dearth of published, validated screeners,
it is likely that suicide screening, when it does occur, is
performed in an idiosyncratic, non-standardized manner
using questions with unproven reliability or validity.
We propose a new paradigm to guide suicide risk

screening and assessment research across diverse settings
and populations. Namely, screening and assessment
approaches should be selected or designed with dissem-
ination in mind. This means that the screener and
assessment should be selected or developed from the
ground floor to be tailored to the individual needs of the
setting or population with which they are to be used. This
shift parallels the work of others who have emphasized
that target population characteristics, provider character-
istics, and setting demands are important when designing
and deploying interventions.7

Researchers should actively consider key design
parameters inherent to each setting and population at
every step of development, from item construction to
prospective validation to studying translation into rou-
tine use. This paradigm shift should help the field to
break out of answering the question “Does instrument ‘A’
predict suicide attempts at some point in the future?” and
reconnect with complex, real-world decision making that
is more nuanced than this bivariate perspective.
www.ajpmonline.org
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The goals of standardizing the screening process and
developing screening approaches with ecological validity
may appear at odds with one another; however, both
goals are achievable. Once an ecologically valid approach
is developed and validated for a given setting, it can be
translated to individual locations where it becomes a
standardized protocol. This translation may require local
adaptations aimed at improving standardization of the
process by addressing local barriers.
This entire translation cycle of developing approaches

that are ecologically valid, adapting them to standardized
local protocols, and studying the impact of these adaptations
can inform recommendations for blending standardization
and adaptation at the local level. Below, we review three
specific recommendations that will help to operationalize
this paradigm shift and guide future research endeavors.

Recommendations
The parameters related to each individual setting, includ-
ing the logistics, scope of practice, infrastructure, and
decision making required, should be identified and used
to choose or design screening and assessment instru-
ments that have a good fit. The ultimate purpose of
screening for and assessing suicide risk in any setting is to
detect when people are at any non-zero risk and then
gauge the degree of risk present to guide decision making;
however, settings differ dramatically in the kinds of
decisions that must be guided by this process, the
resources available to manage positive screens, and the
protocols that must be followed. Researchers need to
carefully consider these factors when designing suicide
risk instruments for each setting.
As mentioned earlier, screening and assessment are not

the same, and the instruments and protocols employed
should be considered as separate but interrelated proc-
esses. To use an analogy from the depression literature, the
Patient Health Questionnaire (PHQ)-2,8 a two-item
screener for depression, has a weak 38% positive predictive
value for diagnosing major depressive disorder; never-
theless, it remains one of the most widely used quick
screening instruments for depression in medical settings
because it is useful for identifying when further action,
such as additional assessment, is warranted.
As introduced earlier, a very important consideration

is the risk timeline most pertinent to the setting under
consideration. Although it is optimal from a public
health perspective to detect and manage lifetime risk,
many settings will be focused on detecting and managing
imminent or short-term risk. For example, the primary
care setting is generally focused on long-term care; the
screener and assessment in this setting should not only
identify those at imminent risk who need urgent
September 2014
intervention, such as transport to an ED, but also identify
those at long-term risk who need more chronic inter-
ventions, such as continued monitoring, more frequent
visits, and psychotropic medication.
Critical features of the screening and assessment

measures will be impacted by such a tailored risk horizon
approach, including the nature of the questions asked,
the length of the screening or assessment, who is
responsible for the screening and assessment, how often
the questions are asked, and the kinds of actions that will
be taken if the individual screens positive.
Each setting and population will have practical logis-

tics that are important in determining good fit. Research-
ers should consider these early in the design process.
Instruments should be designed for the setting instead of
expecting the setting to adapt to the instrument. For
example, in many medical settings, providers have
limited time to interact with an individual patient and
do not have “props” like paper-based forms to help them
remember the questions. Consequently, the questions
used for primary suicide risk screening in these settings
will have to be simple, quickly administered, easily
memorized, and use a yes/no response format if they
are to be applied with fidelity.
In addition, some frontline personnel may be reluctant

to screen for suicide risk because they are uncertain of how
to handle positive screens. This “Pandora’s box” phenom-
enon is exacerbated by the lack of evidence-based inter-
ventions readily available for most settings that do not
specialize in mental health treatment. This reluctance can
be minimized by establishing clear protocols for further
assessing and managing suicide risk for the specific setting,
making sure all staff members are trained, and providing
supports or props to help navigate the next actions to take
once actionable suicide risk is detected.
Recently, researchers have decried the lack of suicide

risk instrument validation across settings and popula-
tions.9,10 Newly designed instruments will need to be
rigorously validated. The shift in focus on aligning
screening and assessment with decision making appro-
priate for the setting has important implications for the
validation process. When establishing the operating
characteristics of an instrument, the criterion reference
against which a screener will be validated should be
different from the reference against which a full risk
assessment is validated.
More specifically, the criterion reference for screening

does not need to be suicidal behavior; rather, it can be
clinical judgment that actionable risk is present, that is,
enough risk is present that some minimal clinical action
is necessary, such as additional assessment or referral to
mental health care. In contrast, the criterion reference for
the risk assessment should be suicidal behavior or other



PERSONNEL BEHAVIOR

Screening, assessment, intervention

DEPARTMENTAL CULTURE
-Knowledge, attitude, practice of personnel
-Departmental leadership commitment 

ORGANIZATIONAL CHARACTERISTICS
-Anticipated volume of positive screens
-Mental health and intervention resources 
available or accessible
-Organizational leadership commitment 

INFRASTRUCTURE
-Routine performance indicators
-Personalized feedback to personnel
-Technology integration
-Training plan established

SCREENING

-Who will do the screening?
-Who will be screened?
-When will the screening be 
done?
-What will constitute a positive 
screen?
-What technology will assist the 
screening?

ASSESSMENT

-Who will complete the 
assessment?
-What assessment instruments 
will be used?
-What technology will assist the 
assessment?

INTERVENTION

-What intervention will be 
delivered?

EXTERNAL ENVIRONMENT
-Policy support
-General community trends

INDIVIDUAL OUTCOME

Suicide-related outcomes

Figure 1. PRISM model template for screening, assessment, and intervention
PRISM, Practical, Robust Implementation and Sustainability Model
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important outcomes, such as all-cause death, inpatient
admissions, ED visits, or clinical worsening.
To the greatest extent feasible, technology should be

used to support screening and assessment. Technology is
rapidly revolutionizing health care, and it could be used
to help foster the implementation of suicide screening
and assessment. Current efforts to design and study
instruments should consider the downstream changes
that will enable screening and assessment strategies that
are simply infeasible now to be disseminated once the
technology becomes more readily available. Below, we
briefly review several avenues in which technology has
the ability to improve suicide risk screening and assess-
ment, and should be the focus of future studies.
EHRs have been publicized as an important tool in

improving screening, patient safety, and adherence to
clinical guidelines. The existing literature on whether
EHRs can accomplish these goals is admittedly mixed;
however, the field remains in its early development. We
have just begun to establish principles for effective use of
EHRs to improve care and establish methods for study-
ing their short- and long-term impacts.
EHRs can be programmed to prompt suicide risk

screening, provide guidance for further risk assessment,
and facilitate clinical interventions such as discharging
patients with outpatient suicide prevention resources.
Also, EHRs can be designed to “pre-screen” and alert
providers when particularly high-risk individuals are
seen, like those with a documented psychiatric disorder
or a history of past attempts.
For example, an automated system has recently been

developed to predict the development of post-traumatic
stress disorder (PTSD) among hospitalized injury survi-
vors using a ten-item algorithm embedded in an EHR.11

The screener included items reflecting a variety of ICD-9
psychiatric diagnoses, clinical factors such as positive
blood alcohol screening, and demographics, and it
achieved a sensitivity of 0.71 and specificity of 0.66.
As described previously, the NIH’s Patient Reported

Outcomes expert panel has made recommendations on a
battery of screeners assessing behavioral and mental
health outcomes to be integrated into EHRs.6 Suicide
was not included in this because of the lack of evidence-
based screeners; however, should such screeners be vali-
dated, they could be added to this battery. In addition to
helping improve patient care, this would promote stand-
ardization in assessment and improve our ability to
harmonize data on suicide from diverse healthcare settings.
Patient-facing computing, or readily accessible com-

puter hardware, is not currently commonplace in most
www.ajpmonline.org
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Figure 2. Clinical decision making and suicide risk in the emergency department
DC, Discharge; Psyc, Psychiatry
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medical settings, but it is gaining traction. As technology
transforms all settings, the probability that medical settings
will increase patient-facing computing is highly likely.
Computerizing screening and assessment for suicide risk
may improve standardization, efficiency, reliability, and
validity. In particular, computer adaptive testing and
modern psychometric approaches can lead to greater
accuracy with the fewest questions necessary, thus max-
imizing efficiency of both screening and assessment.
Finally, the field of mobile health, in which patients can

provide clinical information and receive interventions
through mobile phone platforms, is rapidly expanding. This
technologymay allow for themonitoring of suicidal ideation
in an ongoing, longitudinal fashion, rather than simply at
discrete points of contact with a healthcare provider. This
September 2014
may be particularly useful for patients in behavioral health
settings, those at particularly high risk, and adolescents and
young adults who have readily adopted these technologies.
Researchers should study the best methods for trans-

lating validated instruments into routine clinical practice.
Although following the first two recommendations
should help researchers to build validated instruments
with a good fit for the setting, it is critical to study how to
best translate them in routine practice. Fidelity, or the
degree to which an individual adheres to the risk
screening and assessment protocols, can be quite differ-
ent when comparing routine integration into real-world
settings against highly standardized research protocols.
Consequently, implementation studies are needed to
examine the optimal methods for translating these



Patient Safety Screener-514 (adults)
Introductory script (sample; modify to fit setting): Now I’m going to ask you some 
questions that we ask everyone. It is part of our policy and it helps us to make sure we are 
not missing anything important.
Over the past 2 weeks . . . 
1. . . . have you felt down, depressed, or hopeless?

 Yes     No
2. . . . have you felt little interest or pleasure in doing things?

 Yes     No
3. . . . have you wished you were dead or wished you could go to sleep and not wake up?

 Yes     No
4. . . . have you had thoughts of killing yourself?

 Yes     No
In your lifetime. . . 
5. . . . have you ever attempted to kill yourself? 

 Yes     No
6. . . . When did this happen?

 Today 
Within the last 30 days (but not today)

 Between 1 and 6 months ago 
 More than 6 months ago

*Positive screen: yes on #4 or #5.

Ask Suicide-Screening Questionnaire (ASQ)15 (children)
1. In the past few weeks, have you wished you were dead? 

 Yes     No No response
2. In the past few weeks, have you felt that you or your family would
be better off if you were dead?

 Yes     No No response
3. In the past week, have you been having thoughts about killing 
yourself?

 Yes     No No response
4. Have you ever tried to kill yourself?

 Yes     No No response
5.  If yes, how?   When?
* Positive screen: a positive response to questions 1, 2, 3, or 4.

Figure 3. Examples of frontline screeners
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instruments into regular community use in a manner
that maintains strong fidelity.
There are many implementation science theories to

help guide these examinations.12 A recent model that has
been proposed is the Practical, Robust Implementation
and Sustainability Model (PRISM).13 It integrates several
implementation science theories to more fully address
the components and shareholders involved in program
implementation. The model has four major domains: the
intervention or program of focus; the recipients of the
intervention or program (usually organizations, clini-
cians or frontline staff, and patients or students); related
infrastructure; and the external environment. Figure 1
depicts a generic PRISM model applied to suicide risk
screening, assessment, and intervention.

Illustrative Example: the Emergency
Department
In this section, the ED setting is used to illustrate how the
paradigm shift and associated recommendations can be put
into action. In this setting, a screener should foster the early
clinical decisions outlined in Figure 2 that center around
detecting andmanaging imminent risk. A good ED screener
should (1) detect when clinically actionable risk is present;
(2) identify when an individual requires immediate safety
precautions; and (3) identify when amental health consult is
required. Following screening, the risk assessment com-
pleted by a mental health professional should then guide the
decision to admit the patient to the hospital or provide other
services. In this manner, the screening and assessment work
hand in hand with clearly defined goals keyed to the
decision making each is designed to support.
Instruments such as the BSSI are too complicated or

detailed to use as primary screeners without props, so
they would be inappropriate for most ED settings.
However, other efforts have been closer to the mark, like
the Patient Safety Screener–514 for adults and the Ask
Suicide-Screening Questions15 for youth, which were
developed specifically for use in the ED setting and
optimized to be as brief and simple as possible (Figure 3).
www.ajpmonline.org
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The screening process in the ED setting could be
enhanced through the use of computerized screeners.
Most EDs do not currently have the capacity for patient-
facing technology, such as a touch-screen computer that
can be used in the treatment area and complies with
infection control standards. However, considering the
growing technologic revolution that is overcoming health
care, it will likely happen within the next 10–20 years,
and one can imagine having patients complete compu-
terized assessments while they wait for care. In such an
application, safeguards would have to be initiated to
ensure patient safety and that patients who screen
positive for suicide on the computerized assessment are
not accidentally discharged without further evaluation.

Conclusions
The road forward for research on screening and assessing
suicide risk within diverse settings will need to navigate a
path between two important considerations that are
often at odds with one another: The field has to build
an evidence base to support clinical decision making
based on suicide risk screening and assessments, while
developing a better understanding of the practical con-
siderations that influence clinical practice (i.e., feasibil-
ity). For research to progress, we must promote the
creation and adoption of an evidence-based risk assess-
ment practice with adequate considerations to practical
implications important to clinicians, patients, families,
and healthcare administrators.
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This paper focuses on the National Action Alliance for Suicide Prevention’s Research Prioritization
Task Force’s Aspirational Goal 2 (screening for suicide risk) as it pertains specifically to children,
adolescents, and young adults. Two assumptions are forwarded: (1) strategies for screening youth for
suicide risk need to be tailored developmentally; and (2) we must use instruments that were created
and tested specifically for suicide risk detection and developed specifically for youth. Recommen-
dations for shifting the current paradigm include universal suicide screening for youth in medical
settings with validated instruments.
(Am J Prev Med 2014;47(3S2):S170–S175) Published by Elsevier Inc. on behalf of American Journal of

Preventive Medicine
Introduction
Suicide remains a leading cause of death for youth
worldwide.1 Screening for risk of suicide and
suicidal behavior is an important and necessary

first step toward suicide prevention in young people.
Implementing effective screening programs involves
targeting high-risk populations in favorable settings.2

Medical settings have been designated as key venues to
screen for suicide risk and are therefore the focus of this
article.
The National Action Alliance for Suicide Prevention

(Action Alliance) developed 12 Aspirational Goals as a
way of structuring a suicide prevention research agenda
aimed at decreasing suicides in the U.S. by 40% over the
next decade. Aspirational Goal 2 pertains to screening for
suicide risk: “to determine the degree of suicide risk
among individuals in diverse populations and in diverse
settings through feasible and effective screening and
assessment approaches.”3

As an adjunct to a separate article in this supplement
that proposes a paradigm shift for suicide screening
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instrument development and research aligned with this
Aspirational Goal,4 this paper focuses on suicide screen-
ing as it pertains specifically to children, adolescents, and
young adults. The aims of this paper are to describe how
youth suicide prevention strategies need to be considered
independently of adult suicide prevention strategies,
underscore the need for universal screening with vali-
dated suicide screening instruments for youths in all
medical settings, and describe paradigm shifts that would
need to occur to achieve reductions in youth suicide/
suicidal behavior.
Assumptions of Screening for Suicide Risk
Assumption 1: Strategies for Screening Youth
for Suicide Risk Need to be Tailored
Developmentally
In the field of pediatrics, there is a well-known maxim:
“Children are not just small adults.” This tenet is
applicable to suicide prevention strategies. As with many
types of public health threats, a one-size-fits-all approach
will not be effective. Suicide risk changes at each
developmental stage of a young person’s life, increasing
with age throughout adolescence and early adulthood.5

Although death by suicide does occur in children under
12 years,6 suicide and suicidal behavior are rare prior to
puberty, in part because mood disorders, for example, are
less common in younger children. Risk of suicide
increases in the late teen years, coinciding with increased
risk of mood disorder onset. Nevertheless, half of all
mental illness onset begins in childhood, making it a
critical period of time to intervene.7
lsevier Inc. on behalf of American Journal of Preventive Medicine
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Developmental trajectories are the main character-
istics that set children apart from adults (Figure 1),
considering factors such as variable physical growth;
differences in cognition (ability to think abstractly);
language (ability to communicate needs); and social
competence (ability to make friends). These streams of
development are all happening at different times and
rates in children and adolescents. Converging upon these
trajectories are critical risk factors such as mental illness,
family history of mental illness, and history of suicidal
ideation or behavior. In addition, other psychiatric
comorbid conditions, such as substance abuse, may help
promote the transition from suicidal ideation to
behavior.
Some psychological traits can increase risk, such as

impulsive aggression in which a child may have a
tendency to react aggressively to frustrating situations or
have other maladaptive coping strategies. Environmental
factors such as psychosocial stressors, poverty, and “non-
intact” families may contribute to hopelessness. Many
youth have acute stressors that include interpersonal
conflict, loss, and problems with school.8 These factors
can all increase a young person’s risk for suicide. Ideally,
protective factors such as strong relationships with adults,
academic success, or religious beliefs can modify these risk
factors and reduce risk for suicidal behaviors—but even
these are not always sufficiently protective.
According to the most recent CDC data, 15.8% of all

high school students in the U.S. have seriously consid-
ered suicide.9 Some existential questioning is expected in
adolescence; however, when these thoughts become more
frequent or expand into plans to end one’s life, they
Figure 1. Developmental considerations in youth suicide
SI, suicidal ideation; SB, suicidal behavior; hx, history of; dx, diagnosis
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become clinically significant. Manifestations along the
continuum of suicide, from thoughts to behavior, are
important because they can all be predictive of death by
suicide. The hope is that screening and early detection
can have an impact and thwart the progression from
ideation to behavior.
Another important difference when evaluating and

treating youth as compared to adults is that most youth
are accompanied by parents or guardians when they visit
a medical setting. This has implications for the first
assumption noted above, as these adult caregivers can
provide useful collateral information that assists with
suicide risk assessment. In addition, having a parent/
guardian aware of elevated suicide risk in their child
affords them the opportunity to help with means
restriction and other important safeguards that can aid
in prevention of suicide. Currently, however, there is no
empirical evidence about whether including parental
questions in a suicide screening tool is more effective
than only screening the child, nor are there clinical
guidelines for how to proceed if parents and youth
disagree in their answers.

Assumption 2: We Must Use Instruments that
Were Developed and Tested Specifically for
Suicide Risk Detection and Developed
Specifically for Youth
This section emphasizes the importance of using instru-
ments that have been validated to detect the condition of
interest—suicide risk in youth. Sometimes, suicide risk
detection strategies are created for the general public and
are then utilized for children and adolescents, even if



Horowitz et al / Am J Prev Med 2014;47(3S2):S170–S175S172
age-specific validity has not been proven. Given all the
variables mentioned above, adult instruments may not
always be appropriate for screening youth for suicide risk.
The current paradigm is that screening occurs in a

non-standardized manner with patients who appear at
high risk to non–mental health clinicians, who may or
may not be knowledgeable about the risk factors. Screen-
ing items and suicide screening practices differ across
and within hospitals depending on knowledge and
training of staff, which varies greatly. The current
national practice for suicide screening in most hospitals
has not been assessed. For example, when the Joint
Commission issued Patient Safety Goal 15A in 2007
requiring all behavioral health patients to be screened for
suicide,10 nurses were asked to screen patients, but were
not given validated instruments for making such inqui-
ries. This would be akin to asking a nurse to guess a
patient’s body temperature without giving them a
thermometer.
Nurses reported a wide range of screening questions,

from indirect questions such as Are you safe? and How
will I know when you’re angry? to very specific questions
such as Have you had any thoughts of wanting to harm
yourself or others? (L. Horowitz, National Institute of
Mental Health, and J. Bridge, The Research Institute at
Nationwide Children’s Hospital and The Ohio State
University College of Medicine, personal communica-
tion, 2013). A national survey on what is being asked and
how to standardize the questions would be useful.
A proposed paradigm shift is to implement validated

tools and training staff to use clinical practice guidelines
developed for managing positive screens safely. Screening
would not be limited to patients with a known psychiatric
history; rather, it would occur universally in certain
settings. However, specific guidelines will need to be
established for setting up screening parameters for who
should administer the screening instrument, when dur-
ing the visit the patient should be screened, and, most
importantly, how positive screens will be managed.
If universal screening is to be implemented, the initial

screening tool will have to be brief, highly sensitive,
highly specific, and validated on the targeted population
for the condition under evaluation. Several measures
have been used to screen patients for suicide risk in
various medical settings: for specific use in the pediatric
emergency department (ED) population, the Risk of
Suicide Questionnaire (RSQ)11 and the Ask Suicide-
Screening Questions (ASQ);12 and in primary care (PC)
clinics, the Behavioral Health Screen (BHS),13 the
Columbia Suicide Severity Rating Scale (CSSRS),14 and
others.2,15 Validation studies should test for sensitivity,
specificity and negative and positive predictive values.
Prospective predictive validity of completed suicide and
suicidal behavior has yet to be established on the tools
mentioned above, and is greatly needed.
Because depression and suicide are frequently linked,

clinicians often use depression screens as suicide risk
detection instruments. Yet, depression screens are not
necessarily designed to be sensitive or specific enough
instruments for recognizing suicidal thoughts and behav-
iors, especially in medical patients.16

A widely used valid and reliable depression screening
instrument, the Patient Health Questionnaire (PHQ-9),17

provides an illustrative example. The ninth item on the
PHQ-9 asks the patient how often he or she is bothered
by the thought that you would be better off dead, or of
hurting yourself in some way and is widely used clinically
and in research studies to screen for suicide risk. This
item simultaneously and indistinguishably measures
both passive thoughts of death and suicide ideation, both
symptoms of depression. Because the question contains
an “or,” it has been found to be overly sensitive in that it
detects patients who have passive thoughts of death or
thoughts of hurting themselves.
In patients with serious medical illnesses, thoughts of

death are common and may be categorically unrelated to
suicide. Recent studies examining the use of Item 9 to
assess for suicide risk in medically ill patients suggest that
this question provides ambiguous, non-specific, and
difficult-to-interpret information that may overburden
already strained mental health resources.18 In addition,
inquiring about hurting and killing oneself, especially for
adolescents, may identify two different problems. In
settings where mental health resources are limited, asking
youth as directly as possible about suicide may be critical
for more accurate detection.

Recommendations
The public health import of utilizing universal screening
in medical settings as a way to identify youth at risk for
suicide and suicidal behavior is immense. Screening
positive on validated instruments may not only be
predictive of future suicidal behavior but also be a proxy
for other serious mental health concerns that require
further mental health attention and follow-up. For
example, it may not be feasible to screen for every
sociobehavioral risk factor in a busy ED setting.
However, once a young person screens positive for

suicide risk and receives a mental health evaluation, they
can be further assessed for serious mental illness, sub-
stance abuse, homicidal ideation, and history of physical
and sexual abuse. The proposed paradigm shift is that an
effective suicide screening instrument not only will detect
imminent risk but can also identify youth with significant
emotional distress warranting further mental health
www.ajpmonline.org
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attention, which if otherwise ignored can lead to serious
personal and societal consequences (e.g., school absen-
teeism, antisocial behavior, school dropout, and
increased use of healthcare services).
Any setting in which a healthcare provider delivers

medical care, such as PC clinics, EDs, inpatient medical
units, and school-based clinics, may be ideal venues to
identify youth at elevated risk. More than 80% of youths
visit their PC doctor each year, making the PC clinic well
situated to identify young people at risk. Wintersteen19

showed that there was a 4-fold increase in detection of
suicidal ideation by pediatricians when screening tools
were used in outpatient clinics (base rate¼0.8%, screen-
ing tools¼3.6%). The study, however, emphasized that
these data translated into one additional youth per week
requiring further mental health follow-up, which did not
overwhelm the pediatric care clinics.
Similar results have been found in pediatric emergency

care settings. For those who are not connected to a PC
clinic, estimated to be about 1.5 million youth, the ED is
their sole contact with the healthcare system,20 creating
not only an opportunity but a responsibility to screen for
suicide risk. A recent Canadian study revealed that 80%
of youth who died by suicide visited a PC provider, an
ED, or had an inpatient medical hospitalization within
3 months prior to their death.21 The obvious clinical
challenge is that these individuals do not walk into their
doctor’s office and say, “I want to kill myself”; rather, they
frequently present with somatic complaints (e.g., head-
aches, stomachaches), and may not talk about their
suicidal thoughts unless asked directly.
Pediatric ED studies show that screening for suicide

risk can reveal previously undetected thoughts of suicide
in youth presenting with medical/surgical chief com-
plaints.18 Moreover, screening was found to be acceptable
to clinicians, parents, and youth and was found to be
non-disruptive to ED workflow. Several studies reveal
that young patients embrace the notion of being screened
for suicide risk in medical settings.22,a

Larkin and Beautrais23 describe the ED as an impor-
tant nexus for suicide-related endophenotypes (e.g.,
alcohol and substance abuse, pain syndromes, medical
comorbidities). These high-risk groups include young
people who may be disenfranchised, may have dropped
out of school, are not employed, or are in the foster care
system. These young people are often isolated and do not
have a connection with someone who can recognize that
they need help. An ED visit can provide this opportunity.
A major barrier to screening for suicide risk is the

concern about how to safely manage patients who screen
positive. What does a positive screen on a validated
aContact corresponding author for additional references.
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instrument that was created to detect suicide risk actually
mean? Screening positive means a patient has a symptom
that requires further evaluation. To use a medical
analogy, this is akin to a pediatric patient who is found
to have high blood pressure during an ED visit. They are
not immediately administered an anti-hypertensive med-
ication; rather, a further assessment ensues to determine
what is causing the high blood pressure and what may
happen to the patient if the hypertension persists.
Screening positive on a suicide risk screen is similar;

something is amiss and further evaluation is necessary. A
patient who screens positive is in need of a psychiatric
evaluation by a trained mental health professional who
can examine related symptoms, judge risk of self-harm,
and, if necessary, guide the primary physician in appro-
priate disposition decisions and link the patient with
mental health treatment if needed. It does not necessarily
mean a constant observer is necessary or that the child
needs to be hospitalized on an inpatient psychiatric unit,
although these are potential outcomes.
Not inquiring about suicide risk would be akin to not

measuring blood pressure because the system did not
want to find out the child had hypertension. In addition,
taking into account developmental needs, a child-sized
blood pressure cuff would be needed to measure blood
pressure properly. The patient has the symptom whether
or not a healthcare provider asks about it. But if we do
not ask, chances are the patient will not tell us, and they
may not get the help they need.
Important research pathways will include validating

screening instruments with targeted populations in the
specific healthcare settings in which they will be used.
This effort would require conducting universal screening
and developing clinical practice guidelines tailored for
youth to manage positive screens safely and effectively in
each setting, with long-term follow-up for youth who
screen positive and negative to determine the validity and
full impact of screening.
Critical stakeholders in the screening process will need

to be identified, such as hospital administrators, whose
commitment to implementing effective screening pro-
grams and providing mental health resources for positive
screens will be essential. Importantly, we will need nurse
and physician champions to help with changing clinical
practice to include screening and reduce stigma associ-
ated with patients who screen positive. We will need to
educate families about what positive screens imply, the
need for mental health follow-up services for the patient,
and guidance sessions for the parents.
Screening for suicide risk can become part of core

performance improvement measures for hospitals and
clinics by adding screening to hospital scorecards and
Healthcare Effectiveness Data and Information Set
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(HEDIS) measures. Currently, more than 90% of Amer-
ican health insurance plans use HEDIS as a tool to
measure performance on critical dimensions of health-
care delivery.24 The current metrics include “adolescent
well-visits” or “anti-depressant medication manage-
ment,” and “cervical cancer screening in adolescent
females,” but suicide screening is notably absent
Barriers to universal screening include strapped men-

tal health resources and limited patient care time. Other
roadblocks include myths of iatrogenic risk. Many,
including healthcare providers, still believe that we may
be putting ideas of suicide into a youth’s mind if we ask
them directly about suicide; however, there have been
several studies that refute this myth.25,a Another barrier is
the lack of mental health resources available in medical
settings to manage positive screens, especially providers
trained in child/adolescent mental health. Linkage rates
to mental health providers have been low with people
who have screened positive, partly due to few resources,
but also because the stigma of having mental health
concerns still plagues patients and prevents them from
initiating conversations about their mental suffering and
seeking help.
Opponents of universal screening may argue that

suicide is a low–base rate event, especially in young
people, so we cannot develop instruments that accurately
predict suicide. Although it is true that we do not
currently have tools that predict which youths will kill
themselves, we do have tools that can detect suicidal
ideation, which should not be minimized in young
people. Nock et al.26 found that approximately one third
of youth with suicidal ideation go on to develop a suicide
plan in adolescence, and about 60% of those with a plan
will attempt suicide. The hope is that intervening early,
during ideation, will lead to prevention.
Conclusions
Youth suicide prevention strategies will need to be
designed with developmental considerations in mind. It
is time for all youth in medical settings to be screened for
suicide risk, just as they are routinely screened for
hypertension, fever, and falls risk. We cannot rely solely
on depression screens or non-validated instruments to
identify young people at risk for suicide. We as research-
ers need to create and test developmentally sound tools
for healthcare providers to use.
Demonstration projects in pediatric medical settings

with these instruments will highlight strengths and
uncover future challenges to overcome. Importantly,
screening can only take us so far. We must turn our
research efforts toward developing more effective inter-
ventions. Lastly, we must hold ourselves, as clinicians and
researchers, accountable for lowering the youth suicide
rate within the next decade. Every healthcare provider
can have an impact.
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Aspirational Goal 3 of the National Action Alliance for Suicide Prevention’s Research Prioritization
Task Force is to predict who is at risk for attempting suicide in the near future. Despite decades of
research devoted to the study of risk and protective factors for suicide and suicidal behavior,
surprisingly little is known about the short-term prediction of these behaviors. In this paper, we
propose several questions that, if answered, could improve the identification of short-term, or
imminent, risk for suicidal behavior. First, what factors predict the transition from suicidal thoughts
to attempts? Second, what factors are particularly strong predictors of making this transition over
the next hours, days, or weeks? Third, what are the most important objective markers of short-term
risk for suicidal behavior? And fourth, what method of combining information about risk and
protective factors yields the best prediction? We propose that the next generation of research on the
assessment and prediction of suicidal behavior should shift, from cross-sectional studies of bivariate
risk and protective factors, to prospective studies aimed at identifying multivariate, short-term
prediction indices, examining methods of synthesizing this information, and testing the ability to
predict and prevent suicidal events.
(Am J Prev Med 2014;47(3S2):S176–S180) & 2014 Published by Elsevier Inc. on behalf of American Journal of

Preventive Medicine
Introduction
Suicide is a leading cause of death worldwide.1–3 In
order to ultimately prevent suicide, we need to be
able to predict who is at greatest suicide risk so

targeted interventions can be employed. Over the past
few decades, impressive gains have been made in
identifying lifetime, or long-term, risk and protective
factors for suicide deaths and suicide attempts (i.e.,
nonfatal suicidal behavior).4–9

However, one of the most important jobs of clinicians
is to determine who is at short-term, or imminent, risk
for suicide. This decision is extremely difficult because
alarmingly little is known about the short-term risk
factors for suicide. Not surprisingly, Aspirational Goal
3 of the National Action Alliance for Suicide Prevention’s
Research Prioritization Task Force is to improve pre-
diction of short-term, or imminent, suicide risk.
The purpose of this paper is to highlight gaps in our

knowledge about the short-term prediction of suicide
and to suggest the types of breakthroughs needed to fill
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these gaps. Suicide death is challenging to study because
it is a low base rate event. Nonfatal suicidal behavior (e.g.,
suicide attempt) is much more common, often leads to
serious harm in itself, and is currently the most robust
risk factor for suicide death.5,8,10 Therefore, as a key first
step we outline the research needed to improve the
prediction of suicidal behavior, which, given its fre-
quency, increases the statistical power of prediction
studies.

What We Know
Most of what is known about the prediction of suicidal
behavior comes from epidemiologic studies of lifetime
and 12-month suicide ideation and attempts.
Approximately 9.2% of adults have seriously consid-

ered suicide, 3.1% have formulated a suicide plan, and
2.7% have attempted suicide in their lifetime.6 In regard
to 12-month prevalence, approximately 2% of adults
report past-year suicide ideation, 0.6% report suicide
plans, and 0.3% report a suicide attempt.8

Suicide ideation and attempts are relatively rare in
childhood, but rates increase dramatically during ado-
lescence and remain high throughout adulthood.3,11

Of particular importance for short-term prediction,
approximately one third of individuals with suicidal
thoughts will transition to make a suicide plan, and one
third of those with suicidal thoughts will make a suicide
Elsevier Inc. on behalf of American Journal of Preventive Medicine
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attempt in their lifetime.6 More than 60% of individuals
who progress from thinking about suicide to attempting
suicide will do so within the first year after the onset of
suicide ideation,6,9,11 suggesting that the year after the
first onset of suicide ideation is a particularly high-risk
time. However, few variables have been identified that
predict which individuals with suicide ideation go on to
make a suicide attempt. Therefore, the field knows much
less about who is likely to act on their suicidal thoughts,
and, for those at risk, when they are likely to take suicidal
action.
Moreover, very little research has focused on the

persistence of suicide ideation and attempts. In one of
the only studies to do so, Kessler and colleagues,3 using
the WHO World Mental Health (WMH) Surveys data,
found that for most individuals with suicidal thoughts
and behaviors (51% of suicide ideators, 59% of planners,
and 70% of attempters), the behavior will not persist for
more than 1 year. For the remaining percentage of
individuals, however, suicidal thoughts and behaviors
can be chronic and even lifelong.
A range of lifetime and 12-month risk factors for suicide

ideation and attempts have been identified, including
sociodemographic factors, stressful life events, family
history of psychopathology, presence and accumulation
of mental disorders, and past suicidal thoughts and
behaviors.2,5 However, there is still much to learn about
how these factors confer risk for future suicidal behavior.
For instance, although past suicidal behavior is one of the
most robust risk factors for future suicidal behavior,5,8,10

60% of previous attempters will not make another suicide
attempt in their lifetime,3 and many people who die by
suicide have no previous history of suicidal behavior.12

Moreover, it is unclear whether these long-term variables
hold any value for the short-term prediction of suicidal
behavior. Time-invariant factors, like gender, clearly do
not. In contrast, time-varying factors, such as the presence
of multi-morbidity, may be predictive of short-term risk.
However, we are unaware of any existing studies with this
temporal resolution.

Breakthroughs Needed
Below, we present four key questions that highlight the
gaps in our current knowledge of short-term predictors
of suicidal behavior, and suggest breakthroughs needed
to advance existing research.

1. What Factors Predict the Transition from
Suicidal Thoughts to Attempts?
Although suicide ideation is a well-documented risk
factor for suicidal behavior, the majority of those with
suicidal thoughts do not go on to make a suicide plan or
September 2014
attempt. Therefore, it is vital to improve prediction of
which individuals are likely to act on their suicidal
thoughts. Unfortunately, most identified risk factors,
such as major depression, predict suicide ideation but
not attempts among those thinking about suicide.3,13

Data from the WHO WMH Surveys indicate that
whereas known risk factors account for 62.4% and
80.3% of the variance in predicting suicide ideation and
attempts, respectively, these same risk factors account for
only 7.1% of the variance predicting suicide attempts
among ideators.3

Recent research has started to identify some risk
factors that do differentiate suicide attempters from
suicide ideators, including younger age; low income or
unemployment; history of childhood adversities8,10; dis-
orders characterized by agitation, impulsiveness, and
aggression8,13; parental history of panic and antisocial
behavior8,14; and history of sexual violence.15 However,
much more progress is needed in this direction.
2. What Factors Predict This Transition Over
the Next Hours, Days, or Weeks?
Previously identified long-term risk factors have
unknown abilities for predicting the transition from
suicidal thoughts to actions over the short term, and
research suggests there may be important differences
between the risk conferred by short- and long-term
variables. For instance, Fawcett et al.16 found that hope-
lessness and suicide ideation predicted suicide over the
longer term (2–10 years), whereas anxiety, insomnia, and
anhedonia predicted suicide death over the next 12
months. Although long-term risk factors may indicate
who is more likely to engage in suicidal behavior in their
lifetime, distinct short-term risk factors are necessary for
indicating when individuals are likely to act on their
suicidal thoughts.16,17 Research on short-term risk has
been hampered by three key methodological limitations.
First, though the field generally agrees on the overall

distinction between chronic and acute risk factors, there
is no consensus definition for what constitutes short-
term, or imminent, risk (i.e., subsequent hours, days, or
weeks). Second, most studies measuring suicide risk
factors use a long assessment window (i.e., lifetime or
past year). Studies that have examined more short-term
risk factors indicate that suicidal behavior is often closely
preceded by acute substance use,18 interpersonal negative
life events,17 and extreme anxiety, agitation, or other
negative affective states.12 However, because most pre-
vious studies used small, selective samples without a
comparison group, it is unclear how these results will
generalize to other populations, or how unique these risk
factors are to suicide, as compared to psychiatric crises
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more broadly. A third limitation is the reliance on
retrospective self-reports, which, though a valuable
source of information, can be limited by bias and
unreliability (e.g., forgetting). What are needed now, in
addition to such studies, are prospective examinations of
short-term (i.e., over the next hours, days, and weeks)
predictors of suicidal behavior.
3. What Are the Most Important Objective
Markers of Short-Term Risk?
The current state of the art in acute suicide risk assess-
ment is to ask individuals questions such as: Do you have
any plan or intent to kill yourself? Research has therefore
been limited by an almost exclusive reliance on self-
reported likelihood of future engagement in suicidal
behavior, which may be biased for a variety of reasons
(e.g., motivation to conceal suicide plans and inten-
tions).12,19 Given the limitations of self-report methods,
the field needs new and objective ways of measuring
suicide risk (i.e., assessment not biased by opinion or
interpretation).
Importantly, measures and tests that objectively assess

suicide risk are currently being developed, including
(1) behavioral measures of implicit suicidal cognition20;
(2) neurocognitive measures of difficulties in attention,
working memory, and executive functioning21; and
(3) biological tests of dysfunction in the serotonergic
system and hypothalamic–pituitary–adrenal axis.4

Though promising, these tests are not currently used in
practice to assess risk, and it is not yet clear if and how
they might be combined with existing risk factors to
improve the accuracy of resulting predictions.
4. What Method of Combining Information
About Risk and Protective Factors Yields the
Best Prediction?
There is currently no empirically supported method for
incorporating these variables in a way that informs our
determination of an individual’s risk for future suicidal
behavior (i.e., low, moderate, high, or imminent risk). In
the absence of a tool for synthesizing this information,
clinical judgment or intuition is currently used, rather
than science, to combine details about risk factors—a
problematic method given the superiority of actuarial
over clinical methods for predicting human behavior.22

To address this gap, more research is needed to
identify a set of risk factors that maximize prediction
sensitivity (i.e., to accurately identify suicides) and
specificity (i.e., to accurately identify non-suicides).
The development of such prediction is complicated by
the low base rate of suicide death.23 It is unlikely that a
single risk factor will effectively predict suicide with both
high sensitivity and high specificity. Therefore, research
needs to move from bivariate to multivariate prediction
models examining combinations of multiple risk factors
in the same large sample.
Notably, several recent studies have tested different

methods of combining suicide risk factors with some
initial success.8,10,24 These risk indices included known
sociodemographic and psychiatric risk factors and were
able to accurately classify a substantial portion of indi-
viduals (areas under the curve [AUCs] ranged from .74 to
.88). This means that a randomly selected suicide attemp-
ter could be distinguished from a randomly selected
suicide ideator with 74%–88% accuracy.8,10 Of note, risk
indices were moderated by factors such as attempt
planning, suggesting that risk factors may vary among
suicidal subgroups. Although promising, these risk indices
included lifetime and 12-month risk factors, which
provide less information about short-term risk, and are
not currently used in naturalistic settings. Future research
is needed that incorporates short-term factors into these
risk indices, examines how risk indices vary across
subgroups, and translates these tools into a form that is
easily accessible and interpretable in clinical practice.
Short-Term Research Objectives
Following directly from the limitations and needed
breakthroughs described above, the suggested short-
term research objectives are to identify (1) factors that
predict the transition from ideation to attempts; (2) risk
factors more closely temporally linked to engagement in
suicidal behavior; (3) objective risk markers; and (4)
scientifically informed methods for combining risk
factors. There are many avenues to pursue in order to
make these advances. We propose two possibilities for
illustrative purposes below.
Large Representative Samples
For this line of research, it would be ideal to follow large,
representative, and demographically diverse samples (i.e.,
Z10,000 individuals, consistent with sample sizes used
in national9 and cross-national epidemiologic research)3

over a number of years while assessing a large number of
risk factors yearly, or more frequently (e.g., via email/
smartphone). Data from these large-scale samples could
be used to examine prospective predictors of the tran-
sition from suicide ideation to suicide attempts or
completions (e.g., among those without a history of
prior attempts), as well as to inform the development
of risk indices and algorithms for predicting suicidal
behavior, including moderators of multivariate risk index
models.
www.ajpmonline.org
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Small High-Risk Samples
A second set of studies could more intensively monitor
small samples (e.g., Z 100 individuals, consistent with
studies using real-time monitoring techniques)25,26 at
high risk for suicide (e.g., previous suicide attempts) to
identify acute risk factors more closely linked to suicidal
behavior. High-risk studies could focus on frequent
monitoring of state-related risk factors (e.g., agitation,
suicide planning, recent negative life events) on a weekly,
or ideally daily, basis using real-time monitoring.26 This
type of research could improve understanding of specific
triggers for suicidal behavior and, moreover, could help
identify acute risk factors that predict suicide attempts
among ideators. In addition, small samples are ideal for
testing the efficacy of existing objective tools, as well as
developing novel objective measures.
Long-Term Research Objectives
The ultimate goal of this research is to use information
about short-term risk to help prevent suicide. To this
end, after short-term risk factors are identified, the first
long-term objective is to develop tools for clinical
practice that can more accurately identify who is at risk,
as well as when and where they are at risk for engaging in
suicidal behavior. It will be important for these tools to
integrate information about known long-term and short-
term risk factors, as well as both subjective and objective
measures in a way that is useful in clinical settings.
Ideally, these tools could be used to inform decisions
about appropriate treatment (e.g., indicating when hos-
pitalization is warranted).
A second long-term objective is to design intervention

and prevention strategies that target and manipulate
known risk factors to examine whether they are causally
related to suicidal behavior and can ultimately help
decrease the likelihood of future suicidal behavior. For
example, studies using objective tools may suggest that
interventions aimed at improving specific aspects of
memory, attention, or executive functioning could help
decrease suicide risk.
Conclusions
Although advances have been made in the long-term
prediction of suicidal behavior, there are significant gaps
in our knowledge about the short-term prediction of
suicide risk. We suggest four key targets for future
research that could help improve short-term prediction.
Preliminary steps have been made in some of these areas,
but a great deal of work is needed to more accurately
predict these dangerous behaviors and ultimately help
prevent suicide.
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Aspirational Goal 3 of the National Action Alliance for Suicide Prevention’s Research Prioritization
Task Force research agenda is to “find ways to assess who is at risk for attempting suicide in the
immediate future.” Suicide risk assessment is the practice of detecting patient-level conditions that
may rapidly progress toward suicidal acts. With hundreds of thousands of risk assessments
occurring every year, this single activity arguably represents the most broadly implemented,
sustained suicide prevention activity practiced in the U.S. Given this scope of practice, accurate and
reliable risk assessment capabilities hold a central and irreplaceable position among interventions
mounted as part of any public health approach to suicide prevention.
Development of more reliable methods to detect and measure the likelihood of impending suicidal

behaviors, therefore, represents one of the more substantial advancements possible in suicide
prevention science today. Although past “second-generation” risk models using largely static risk
factors failed to show predictive capabilities, the current “third-generation” dynamic risk prognostic
models have shown initial promise. Methodologic improvements to these models include the advent
of real-time, in vivo data collection processes, common data elements across studies and data sharing
to build knowledge around key factors, and analytic methods designed to address rare event
outcomes. Given the critical need for improved risk detection, these promising recent developments
may well foreshadow advancement toward eventual achievement of this Aspirational Goal.
(Am J Prev Med 2014;47(3S2):S181–S185) & 2014 American Journal of Preventive Medicine. All rights
reserved.
Introduction
Anestimated 678,000 U.S. citizens were treated for
a suicide attempt in some type of medical setting
in 2008.1 This number suggests that a suicide

risk assessment would have been done at least once every
2 minutes throughout that calendar year with a treat-
ment-seeking, suicide-attempting patient. A larger num-
ber of additional assessments would have been conducted
with individuals who had suicidal ideation but no recent
suicidal behavior. With hundreds of thousands of risk
assessments occurring annually, this single activity argu-
ably represents the most broadly implemented, sustained
suicide prevention activity practiced in the U.S. Given
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this scope of practice, accurate and reliable risk assess-
ment capabilities hold a central, irreplaceable position
among interventions mounted as part of any public
health approach to suicide prevention.
The development of more accurate and reliable

prognostic tools for detecting risk would therefore be
one of the most substantial research advancements in
suicide prevention science today. In clinical settings, such
advancement would almost certainly precipitate models
of care tailored more appropriately to actual risk levels,
replacing existing probabilistic treatment models. In
research trials, progress in risk detection would likewise
clear the way for empirically validated tools capable of
detecting heightened risk status and providing more
nuanced indicators of treatment effectiveness across
time.
Aspirational Goal 3 of the National Action Alliance for

Suicide Prevention’s Research Prioritization Task Force
(RPTF) prioritized research agenda is to “find ways to
assess who is at risk for attempting suicide in the
immediate future.” This goal is differentiated from other
Aspirational Goals in that it addresses issues related to
the task of identifying and predicting near-term suicide
Am J Prev Med 2014;47(3S2):S181–S185 S181
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risk at the individual patient level (as opposed to research
directed at group screening practices).
The topic is broad and complex, related bodies of

research large, and space limited. This discussion of
potential research pathways is therefore limited to
examination of some more frequently encountered
scientific challenges in research aimed at improving
capacity to estimate the probability of near-term suicidal
acts among suicidal individuals.
As per CDC definitions, violence is an umbrella term

that encompasses both self- and other-directed aggres-
sive acts. Self-harm is likewise an umbrella term that
includes self-directed, violent acts with and without
suicidal intent.2 Elevated or acute risk as the term is used
here refers to conditions that may progress rapidly to
suicidal behavior. The term imminent risk is a legal but
not scientific term that incorrectly implies that mental
health professionals have the ability to precisely identify
“imminence”—the high probability of an impending
suicidal act.3 This term is therefore not used in our
paper. In contrast, near-term risk refers to a time period
during which an increased propensity for suicidal behav-
ior exists. No time frame is attached to the term because
no research is available to inform an estimate of the usual
duration of near-term risk conditions.4 Chronically
elevated suicide risk is a condition under which elevated
risk continues over longer periods of time—often (but
not always) due to specific, intractable neuropsychiatric
conditions (e.g., certain brain lesions) or the presence of
relatively immutable psychosocial or demographic
factors.5

The official nomenclature of the CDC suggests that
suicidal intent involves “evidence (explicit or implicit)
that, at the time of [an] injury, the individual intended to
kill [the] self or wished to die, and that the [suicidal]
individual understood the probable consequences of his
or her actions.”2 Static risk factors are defined here as
those factors that are fixed and historic (e.g., demo-
graphics, trauma history), and dynamic risk factors are
defined as variable internal or external factors that may
fluctuate in intensity over a short period of time.6 Finally,
risk assessment is defined as the process of collecting data
on factors that signal a person’s elevated risk.

Challenges in Work to Detect and Monitor
Near-Term Risk
Suicidal behaviors appear to originate out of complex,
multi-level macro- to micro-level interactions involving
biological, psychological, interpersonal, and sociologic
factors. The research pathway toward better prediction of
suicide risk includes studies to forge, calibrate, and cross-
validate a series of well-articulated prognostic models
that stratify risk and project outcomes for groups of high-
risk individuals.7

In other biomedical fields, such models have improved
reliability in establishing diagnosis, forecasting outcome,
and predicting treatment response.8 The prognostic
modeling efforts in suicide prevention are undergirded
by a rich research tradition in the more generalized
violence prevention field where current risk detection
and prediction modeling efforts represent a third “gen-
eration” of such efforts.9 First-generation decisional
models used expert opinion or structured clinical judg-
ment as their “gold standard” to detect risk and identify
suicidal behavior. In the U.S. tradition, studies by Litt-
man, Faberow, and Shneidman10 at the Los Angeles
Suicide Prevention Center illustrate this approach.
Second-generation prognostic models incorporated

static risk factors (or factors that may change over time
but are measured only at baseline and treated in
modeling as static) in risk detection and prognostication
efforts. Pokorny’s (1984) landmark study11 of suicides
among 4,800 consecutively admitted Veteran psychiatric
subjects is perhaps the best-known second-generation
U.S. prognostic modeling exercise. In that study, demo-
graphic factors and baseline ratings of psychopathology,
hopelessness, inpatient behavior and hygiene were
entered into regression analysis. In all, 28% of 100+
criterion variables included in the study were signifi-
cantly correlated to suicide-related outcomes, limiting
the clinical utility of any of them for differentiating
outcomes. Other second-generation suicide risk model-
ing exercises have produced similar results.12,13

Third-generation violence prediction models incorpo-
rate dynamic risk elements into their algorithms. For
instance, in the (other-directed) violence literature,
factors such as current disinhibition due to substance
use,14 relative inaccessibility of protective social sup-
port15 or of access to care16 are regarded as “rapidly
changing acute risk factors.”14 In suicide risk assessment,
preliminary success with a third-generation model came
when the Collaborative Program on the Psychobiology of
Depression17–19 successfully differentiated depressed
patients who later completed suicide on the basis of a
model that included severe comorbid state anxiety.
Although this finding has not been replicated, several
studies have produced supporting data using various
designs.
A variety of potentially dynamic biopsychosocial

conditions that may affect near-term risk status are
currently under investigation, including changes in
neurobiology,20 cognitions,21 disturbed interpersonal
relationships,22 increased negative life stress with accom-
panying decrement in coping efficiency,23 affective
states,24 and implicit psychological associations.25
www.ajpmonline.org
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Challenges in Constructing a Third-
Generation Prognostic Model of Suicide
Risk
A host of conceptual, logistic, and methodologic challenges
have historically frustrated efforts to forge empirically
validated prognostic models of suicide risk, and many of
these challenges still pose formidable barriers to adequate
study design. Some of the more common challenges are
shown in Table 1 and briefly reviewed below.

Claassen et al / Am J Prev
Defining “Elevated-Risk” Conditions
Although the field has largely moved away from a view
that there is a singular causal pathway leading to suicidal
behavior, the multidimensional, transactional nature of
common pathways have not been explicated in sufficient
detail to inform study decision making. A time-honored
view of the “suicidal process” adopted by many clinicians
and researchers suggests that suicide-attempting individ-
uals move through the “intention–plan–action” contin-
uum in a predictable fashion—that is, an early death wish
is subsequently augmented by intent and a suicide plan
before the act itself.26

However, for the majority of individuals, ideation does
not progress to suicidal behavior, and other ideating
Table 1. Developing prognostic models for use in suicide risk a

Study design question

What exactly is “elevated risk” (e.g., do such conditions resemble
a “continuum,” “state,” “process,” “threshold,” or “tipping point”)?

�
p

What is suicidal “intent” and what is its relationship to outcome? �
m
�
d

What dynamic factors commonly increase risk levels? What are
the contexts in which these factors most readily elevate risk?

�
a
t
e
�
s
d

When do protective factors protect? �
c
�
p

How should risk and protective factor data be synthesized into
meaningful prognostic models of risk?

�
d

What analytic treatment should be used? �
d
�
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individuals transition to attempts without ever planning
the act.27 Competing, environmental–biological models
regard suicidal behavior as the expected result when a
critical level of stressors occurs within a diathesis,28 when
a threshold level of stressors occurs in close temporal
proximity in a kind of dose–response equation,29 or
when very specific interpersonal stressors are present in
the context of specific past learning.22
The Role of Suicidal “Intent”
American researchers have often drawn a clear distinc-
tion between suicide attempts and non-suicidal self-
harm, and decisions about how to operationalize the
suicidal “intent” construct therefore are critical to study
design. Intent is variously understood to be a unitary
cognition, a psychological “state,” a biological condition,
and a summative, multi-factorial metric. Much is
unknown about the nature of suicidal intent, such as
whether it waxes and wanes in a fashion that corresponds
to subtle fluctuations in the likelihood for near-term self-
harm, the accuracy of retrospective self-report, its
prognostic capacity, and its role in impulsive acts.
Assumptions about the construct will affect study design
and outcome and should therefore be carefully
articulated.
ssessment: challenges and suggested approaches

What is needed

Clear articulation of assumptions about the nature of static and
rogressive suicidal conditions

Additional analyses of the correlations between commonly used
easures of intent and outcomes
Further theoretic and empirical work on the nature, utility, and
efinition of the “intent” construct

Real-time, nuanced data collection among suicidal persons to
ssess the quality and fluctuations in their suicidal conditions and
hose factors associated with progression in relation to adverse
xperience and stress levels
The use of common data elements across studies to
ystematically build a body of knowledge around important
ynamic risk constructs

Identification and clear articulation of assumptions about
ommon protective factors that impact suicide risk
Inclusion of measures of protective factors and resilience in
rospective data collection

Modeling exercises comparing the prognostic value of multiple
ata synthesis approaches

Multi-level modeling strategies, perhaps adapted from the other-
irected violence literature
For rare event outcomes:
� Development of surrogate “end-points”/outcome measures
� Development and use of novel analytic strategies that combine

candidate predictors for maximal explanatory power
� Use of statistical approaches designed for rare event analyses
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Dynamic Correlates of Acute Risk
The task of prognostic suicide models is to identify a set
of criterion variables with sufficient specificity to effec-
tively predict risk in a given suicidal individual. Yet
second-generation suicide risk models have identified an
almost overwhelming number of nonspecific, static risk
factors, producing a body of research that has been
described as both “daunting” and conceptually “impre-
cise.”30 Well-articulated, precise measurements of varia-
bles intentionally selected to contribute knowledge to a
well-vetted scientific base are needed in next-generation
modeling. The common data elements movement
described below may help realize this objective.

Protective Factors
The relevance of three constructs that affect risk in
prognostic models is almost universally recognized, yet
detailed examinations of how these factors mediate the
threat of self-harm have not yet emerged. Protective
factors are understood as “conditions or attributes that
mitigate or eliminate risk” (e.g., skills, strengths, resour-
ces, supports, or coping strategies present in individuals,
their personal support system, or the surrounding
culture),31 and at least some protective factors are known
to differentially mitigate risk by context. In contrast,
psychological resilience is an individual’s innate “trait-
like” capacity to cope with stress and adversity,32 and the
absence of risk occurs when no significant adversity or
stress is acting on the individual. Careful consideration of
the role of these factors is warranted during study design.

Data Synthesis in Prognostic Risk Models
Although multi-level analyses are the preferred approach
in third-generation modeling exercises,9 methods for
integrating various pieces of risk and protective factor
information into final overall risk estimates have not
been validated.33 In practice, this gap in the literature has
often led to idiosyncratic strategies for synthesis that do
not support either further research or clinical applica-
tions of the work.

The Analytic Approach and Other Study Design
Considerations
Suicide is a rare event, and the study of rare but
significant events poses difficult problems for conven-
tional parametric statistics.34 Commonly used logistic
regression methods can lead to an underestimation of
event probabilities, and logit coefficients in models using
rare binary outcomes are often inaccurate when the raw
numbers of one outcome (e.g., suicide cases) are dis-
proportionate in comparison to those of a control
condition (e.g., “no suicide” cases). Fortunately, these
limitations of traditional statistical treatments are now
widely recognized,35,36 and a spirited discussion about
potential solutions is underway in the scientific literature.
As early analyses from the Collaborative Program on

the Psychobiology of Depression study demonstrated,
third-generation prognostic models of risk have the
potential to identify dynamic risk factors that are
mutable targets for intervention. A longitudinal follow-
up study in a cohort of suicide-attempting psychiatric
inpatients modeled after this earlier effort may yield
further understanding of temporal fluctuations in risk,
contributory dynamic risk factors, and the impact on
prognosis after pharmacologic and psychological treat-
ments of mutable intervention targets (J. Fawcett, Uni-
versity of New Mexico, personal communication, 2013).
In conjunction with well-defined measures, real-time,

nuanced data collection repeated across time in a cohort
of suicidal persons through the use of electronic mon-
itoring devices and mobile phones would assist in
building a body of work that describes in vivo risk across
time.37 Common data elements are measurement points
routinely collected and, in some cases, shared across
studies to build data sets with sufficient power to
empirically assess the utility of particular suicide risk
factors.38 Finally, well-validated surrogate “end points”
or proxy outcome measures can be used in shorter-term
or small-sample prospective studies as substitutes for
suicide and suicide attempts.39
Conclusions
If the history of science teaches one thing, it is that an
unsolved problem is not an unsolvable problem. Cur-
rently, at least two large suicide prevention research
funders list a version of Aspirational Goal 3 among their
research priorities.40,41 With the advent of third-
generation risk models, incremental progress toward
valid and reliable risk detection is more likely to be
achievable, and success in this area of research has the
potential to substantially advance capacity for timely,
appropriate care. Because dynamic risk elements are by
definition modifiable, delineation of such contributors to
suicide risk also has the potential to directly inform
treatment. Given the critical need, and the emerging
tools, further work to improve suicide risk assessment
seems particularly strategic at this time.
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Psychotherapeutic interventions targeting suicidal thoughts and behaviors are essential for reducing
suicide attempts and deaths by suicide. To determine whether specific psychotherapies are
efficacious in preventing suicide and suicide-related behaviors, it is necessary to rigorously evaluate
therapies using RCTs. To date, a number of RCTs have demonstrated efficacy for several
interventions focused on preventing suicide attempts and reducing suicidal ideation. Although
these studies have contributed greatly to the understanding of treatment for suicidal thoughts and
behaviors, the extant literature is hampered by a number of gaps and methodologic limitations.
Thus, further research employing increased methodologic rigor is needed to improve psychother-
apeutic suicide prevention efforts. The aims of this paper are to briefly review the state of the science
for psychotherapeutic interventions for suicide prevention, discuss gaps and methodologic
limitations of the extant literature, and suggest next steps for improving future studies.
(Am J Prev Med 2014;47(3S2):S186–S194) & 2014 American Journal of Preventive Medicine
Introduction
The development and implementation of effective
interventions are imperative for reducing rates of
suicide and related behaviors. In response to the

ongoing need for effective treatments aimed at prevent-
ing suicide and self-directed violence, the National
Action Alliance for Suicide Prevention’s (Action Alli-
ance) Research Prioritization Task Force (RPTF)1 has
proposed the following Aspirational Goal focused on
psychotherapeutic interventions: “…develop widely
available, more effective and efficient psychosocial inter-
ventions targeted at individuals, families, and community
levels.”
The current paper has three main aims in discussing

this Aspirational Goal. First, with a focus on RCTs, the
state of the science for evidence-based psychotherapy
interventions for suicidal ideation and behavior is
reviewed. Second, limitations of the current research
and suggestions for future research are discussed. Finally,
a step-by-step pathway for evaluating psychotherapy
interventions for suicide prevention is proposed.
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State of the Science of Evidence-Based
Treatments for Suicide Prevention
Several RCTs2–5 have demonstrated promising results in
reducing suicide attempts and self-directed violence. A
comprehensive review of the literature is beyond the
scope of this paper; however, reviews2–5 were used to
identify studies to include in this brief review. A selection
of studies yielding positive effects will be highlighted and
presented in Table 1. Briefly, cognitive therapy for suicide
prevention (CT-SP)6; cognitive–behavioral therapy
(CBT)7; dialectical behavior therapy (DBT)8; problem-
solving therapy (PST)9; mentalization-based treatment
(MBT)10; and psychodynamic interpersonal therapy
(PIT)11 have all evidenced positive effects for preventing
suicide attempts or self-directed violence in adults.
More specifically, recent suicide attempters who

received CT-SP were 50% less likely to reattempt than
participants who received enhanced usual care (EUC)
with tracking and referrals.6 CBT plus treatment as usual
(TAU) also reduced self-harming behaviors relative to
TAU alone.7 For individuals with borderline personality
disorder (BPD), DBT demonstrated a greater reduction in
suicide attempts relative to community treatment by
experts.8 However, DBT was not statistically more effec-
tive than a manualized general psychiatric management
condition, consisting of case management, dynamically
informed psychotherapy, and medication management.12

Also focused on BPD, MBT, a psychoanalytically
oriented partial hospitalization program, was more
rican Journal of Preventive Medicine � Published by Elsevier Inc.
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Table 1. Summary of select RCTs

Authors Sample
Study

intervention
Control
condition

Outcome
variables

Follow-up
intervals Main findings

Bateman and
Fonagy
(1999)10

Adults with BPD
referred to
psychiatric unit

Partial
hospitalization
(n¼19)

Standard
psychiatric
care (n¼19)

Suicide
attempts

3, 6, 9, 12, 15,
18 months

Patients who received the study intervention
experienced a significant reduction in attempts
from admission to 18 months (Kendall’s W¼0.59,
χ2(3)¼33.5, po0.001)

Blum et al.
(2008)13

Adults with BPD STEPPS plus
TAU (n¼65)

TAU (n¼59) Suicide
attempts

1, 3, 6, 9, 12
months

No differences in time to first suicide attempt
between STEPPS þ TAU and TAU groups;
χ2(1)o0.1, p¼0.994

Brown et al.
(2005)6

Adults recruited
from ED following
a suicide attempt

CT (n¼60) EUC (n¼60) Suicidal
ideation,
suicide
attempts

1, 3, 6, 12, 18
months

At 6 months, using the Kaplan–Meier method,
estimated reattempt-free probability: CT
group¼0.86 (95% CI¼074, 0.93); usual care
¼0.68 (95% CI¼0.54, 0.79)
At 18 months, estimated reattempt-free
probability: CT¼0.76 (95% CI¼0.62, 0.85); usual
care¼0.58 (95% CI¼0.44, 0.70)
Patients in the CT condition had a significantly
lower reattempt rate (Wald χ2¼3.9, p¼0.049) and
were 50% less likely to reattempt than the usual
care group (hazard ratio¼0.51, 95% CI¼0.26, 0.997)
There were no significant group differences in
suicidal ideation

Bruce et al.
(2004)21

Depressed older
adults recruited
from primary care

Structured,
team-based
intervention
including
citalopram þ
psychotherapy
(n¼320)

TAU (n¼278) Suicidal
ideation

4, 8, 12
months

Rates of suicidal ideation declined faster for the
intervention group (12.9% decline from baseline)
than the TAU group (3.0% decline from baseline;
p¼0.01 for all depressed patients, p¼0.006 for
patients with MDD)

Comtois et al.
(2011)17

Adults evaluated
for suicide
attempt or
imminent risk but
judged safe for
discharge

CAMS (n¼16) E-CAU (n¼16) Suicide
attempts,
suicidal
ideation

2, 4, 6, 12
months

Participants who received CAMS made fewer
suicide attempts than those who received E-CAU
at 2-, 4-, and 6-month follow-upsa

Suicidal ideation improved significantly for CAMS
patients, reaching 89% reduction at 12 months,
RR¼0.11, 95% CI¼0.04, 0.30; at 12 months,
E-CAU patients reported significantly worse
suicidal ideation than CAMS patients (RR¼4.81,
95% CI¼1.61, 14.33)

(continued on next page)
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Table 1. Summary of select RCTs (continued)

Authors Sample
Study

intervention
Control
condition

Outcome
variables

Follow-up
intervals Main findings

Davidson et al.
(2006)14

Adults with BPD
and an episode of
DSH within the
past 12 months

CBT þ TAU
(n¼53)

TAU (n¼49) Suicidal acts 6, 12, 18, 24
months

After 24 months, there was a greater reduction in
number of suicidal acts in the intervention group
compared to the TAU group (mean difference¼
–0.91, p¼0.020)

Diamond et al.
(2010)19

Adolescents
identified as
suicidal by
screening during
primary care or
ED visits

ABFT (n¼35) EUC (n¼31) Suicidal
ideation

6, 12, 24
weeks

At the 12-week assessment, patients receiving
ABFT demonstrated a significantly greater rate of
improvement in suicidal ideation than patients
receiving EUC, F(1, 64)¼12.60, p¼0.001
ABFT had a significant effect on clinical recovery
(SIQ-JRr13) of suicidal ideation at all time points;
at 6 weeks, 69.7% of ABFT patients and 40.7% of
EUC patients reported suicidal ideation in the
normative range, OR¼3.35, 95% CI¼1.15, 9.73,
χ²(1)¼5.07, p¼0.02; at 12 weeks, 87.1% of ABFT
patients and 51.7% of EUC patients reported
ideation in the normative range, OR¼6.30, 95%
CI¼1.76, 22.61, χ²(1)¼8.93, p¼0.003; at 24
weeks, 70% of ABFT patients and 34.6% of EUC
patients reported ideation in the normative range,
OR¼4.41, 95% CI¼1.43, 13.56, χ²(1)¼7.01,
p¼0.008

Guthrie et al.
(2001)11

Adults presenting
to ED after self-
poisoning

Psychody-
namic
interpersonal
therapy
delivered in
home (n¼58)

TAU (n¼61) Suicidal
ideation

1, 6 months At the 6-month follow-up assessment, patients
receiving the study intervention reported lower
levels of suicidal ideation compared to those
receiving TAU (differences between means¼ –4.9,
95% CI¼ –8.2, –1.6, p¼0.005)

Hatcher et al.
(2011)9

Adults presenting
to a hospital after
self-harm

PST (n¼522) Usual care
(n¼572)

Self-harm 3, 12 months Fewer patients receiving PST reported repeat
episodes of self-harm at the 12-month
assessment than those receiving usual care
(RR¼0.39, 95% CI¼0.07, 0.60, p¼0.03)

Huey et al.
(2004)16

Youth following
ED visit for suicide
attempt, ideation,
or planning

MSTb Standard
treatmentb

Suicidal
ideation,
suicide
attempts

4, 16 months MST was significantly more effective than
standard treatment at reducing suicide attempts
over 16 months, t(linear)¼2.61, po0.01, t
(quadratic)¼3.60, po0.001
There were no significant group differences for
suicidal ideation

(continued on next page)
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Table 1. Summary of select RCTs (continued)

Authors Sample
Study

intervention
Control
condition

Outcome
variables

Follow-up
intervals Main findings

Linehan et al.
(2006)8

Women with BPD
with Z2 episodes
of self-harm in the
past 5 years,
including Z1
within the past 8
weeks

DBT (n¼52) Community
treatment by
experts
(n¼49)

Suicidal
ideation,
suicide
attempts

4, 8, 12, 16,
20, 24 months

Fewer patients receiving DBT had suicide attempts
than those receiving treatment by experts (23.1%
vs 46%, hazard ratio¼2.66, p¼0.005, NNT¼4.24,
95% CI¼2.40, 18.07); the mean proportions of
suicide attempters per treatment group per period
were 6.2% (95% CI¼3.1%, 11.7%) and 12.2%
(95% CI¼7.1%, 20.3%) for the DBT and control
groups, respectively
Fewer patients receiving DBT than community
treatment by experts had non-ambivalent suicide
attempts (5.8% vs 13.3%, p¼0.18, Fisher’s exact
test and NNT¼13.3, 95% CI¼5.28, 25.41)
There were no significant group differences for
suicidal ideation

McMain et al.
(2009)12

Adults with BPD
with Z2 suicidal
or non-suicidal
self-injurious
episodes in the
past 5 years, Z1
episode in the
past 3 months

DBT (n¼90) General
psychiatric
management
(n¼90)

Frequency and
severity of
suicidal
episodes

4, 8, 12
months

There were no significant group differences for
suicidal episodes

Slee et al.
(2008)7

Adults who
recently engaged
in deliberate self-
poisoning or self-
injury

CBT þ TAU
(n¼40)

TAU (n¼42) Self-harm,
suicidal
cognition

3, 6, 9 months At 9 months, patients who received CBT þ TAU
had significantly greater reductions in self-harm
than those who received TAU alone (po0.05)
CBT þTAU patients had significantly decreased
suicidal cognitions as compared to TAU patients at
the 3- (po0.05), 6- (po0.05), and 9-month
(po0.01) assessments

Stewart et al.
(2009)18

Adults in
treatment
following a suicide
attempt

CBT (n¼11),
PST (n¼12)

TAU (n¼9) Suicidal
ideation,
suicide
attempts

4 weeks (PST),
7 weeks (CBT),

2 months
(TAU)

CBT was the most effective treatment for reducing
suicide attempts; patients receiving CBT made no
attempts during the study, whereas patients
receiving PST and TAU made an average of 0.33
attempts and 0.22 attempts, respectively
Suicidal ideation decreased with both CBT (z¼
�2.32, po0.05, r¼0.49) and PST (z¼�2.39,
po0.05, r¼0.49); decreases in suicidal ideation
were greater for the PST than TAU group (U¼26.5,
pr0.05, r¼0.49)

(continued on next page)
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effective than general psychiatric services
in reducing suicidal and self-mutilatory
acts.10 Similarly, relative to TAU alone,
PST plus usual care resulted in a decrease
in repeat hospitalizations for self-harm in
individuals with a history of previous self-
harm.9 Finally, four home-based sessions
of interpersonal therapy were more effec-
tive than TAU in reducing suicidal idea-
tion and repeated self-harm in individuals
who self-poisoned.11

Although a number of suicide-
prevention interventions have evidenced
efficacy, other interventions, including
systems training for emotional predict-
ability and problem solving13 and CBT for
Cluster B personality disorders,14 have
not been supported empirically. For a
comprehensive review of negative find-
ings, please see previous reviews.2–5

Fewer studies15,16 have demonstrated
efficacy for psychotherapy interventions
in reducing self-directed violence in ado-
lescents. Wood and colleagues15 found that
adolescents who received developmental
group therapy (consisting of components
of CBT, DBT, and psychodynamic group
therapy) plus TAU were less likely to
engage in repeated deliberate self-harm
on two or more occasions than those
who received TAU alone. Finally, multi-
systemic therapy, an intensive family-
based treatment, reduced the frequency
of suicide attempts compared to treatment
received during inpatient hospitalization.16

In addition to psychosocial interven-
tions designed to prevent suicide
attempts, several psychotherapy treat-
ments directly target suicidal ideation.
Specifically, collaborative assessment and
management of suicidality (CAMS),17

CBT,18 PST,18 and PIT11 have resulted
in the reduction of suicidal ideation in
adults. CAMS, a therapeutic framework
focused on identifying causes of suicidal
ideation and treatment goals for reducing
suicidal ideation, was associated with
significantly greater and sustained reduc-
tion of suicidal ideation at 12 months
post-treatment compared to TAU.17 Sim-
ilarly, both PST and CBT resulted
in greater reduction of suicidal ideation
than TAU.16 Attachment-based family
www.ajpmonline.org
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therapy, which focuses on strengthening the parent–
adolescent attachment bond, has also demonstrated
promise in reducing suicidal ideation in suicidal adoles-
cents relative to EUC.19

Finally, to our knowledge, two studies have demon-
strated efficacy in reducing suicidal ideation in depressed
older adults in primary care settings.20,21 The Improving
Mood: Promoting Access to Collaborative Treatment
study determined that a collaborative, team-based
approach to treating depression resulted in a greater
reduction of suicidal ideation than usual care. The
Prevention of Suicide in Primary Care Elderly: Collabo-
rative Trial intervention, consisting of a clinical algo-
rithm for treating geriatric depression in primary care
settings and care management, was more effective in
reducing suicidal ideation than EUC.

Limitations of the Current State of the
Science
Although the aforementioned RCTs represent important
first steps in gaining a deeper understanding of effective
suicide prevention strategies, several gaps and methodo-
logic concerns limit conclusions that can be drawn from
these studies. Several significant gaps in the literature
should be noted. First, given the paucity of RCTs powered
to detect deaths by suicide, it is unknown whether death
by suicide (rather than suicide attempts) can be prevented
by psychotherapy. Moreover, it is unclear as to whether
the reduction of suicide attempts or ideation via psycho-
therapy actually reduces deaths by suicide.
Second, many studies focused on suicide prevention

exclude patients at imminent risk for suicide, making it
impossible to determine whether interventions that are
efficacious for lower-risk patients are also efficacious for
those at highest risk.22 Third, there are limited psycho-
therapy RCTs focused on preventing suicide attempts for
many at-risk populations, including older adults; Veterans
or military service members; lesbian, gay, bisexual, trans-
gender, queer, and two-spirit (LGBTQ2) populations;
Native Americans and other minority groups; and survi-
vors of suicide or suicide attempts. It is unclear whether the
results of existing RCTs generalize to these populations.
Additionally, the majority of psychotherapy interven-

tions for suicidal thoughts and behaviors have been
conducted in outpatient settings, and very few RCTs have
been conducted in acute care settings, such as emergency
departments, inpatient units, and crisis hotlines. The
development of interventions for these settings is partic-
ularly important given that many high-risk patients only
present to acute care services and never receive additional
psychosocial treatment. The dearth of knowledge about
effective treatments for inpatient settings is especially
September 2014
alarming given that the current standard of care is to admit
high-risk patients to inpatient units. This suggests that
patients who are at high risk for suicide may not receive
appropriate evidence-based treatments to prevent suicide.
A final gap in the extant research examining the

efficacy of psychotherapy interventions for suicide pre-
vention is the failure to replicate studies in which
treatments have been found to be efficacious. It is
especially critical that replication trials be conducted by
independent researchers, as in some cases replication
studies conducted outside of the original research groups
have failed to demonstrate the same beneficial effects.12

A variety of methodologic limitations of the existing
research hamper the ability to draw firm conclusions
regarding the effectiveness and generalizability of various
suicide prevention efforts (limitations have been pub-
lished elsewhere1–4). First, a lack of consensus regarding
terms and operationalized definitions used to describe
suicide, attempts, ideation, and other related behaviors
limits the ability to generalize across studies and replicate
findings. Researchers also often neglect to use reliable
and validated measures of suicidal ideation and behav-
iors, making it difficult to understand the specific
behaviors measured and targeted by the interventions
in question.
In addition, many previously published RCTs do not

provide detailed psychotherapy manuals. The absence of
treatment manuals creates significant challenges for dis-
semination and implementation efforts in the community
and precludes appropriate replication studies. Furthermore,
researchers often neglect to include measures assessing the
integrity of the study intervention. It is important to assess
the extent to which study therapists adhere to the theory
and practice of the intervention of interest.
An additional common methodologic problem is that

studies are underpowered to adequately detect treatment
effects, causing potentially efficacious treatments to yield
negative results owing to lack of power rather than lack of
efficacy. Moreover, very few studies include descriptions of
power analyses, making it difficult to determine the reasons
for failing to find positive effects. Other studies conduct
power analyses based on unlikely or biased estimates of
effects, leading to inadequate estimates of sample sizes.
Conservative estimates are necessary to ensure that sam-
ples are powered sufficiently to detect effects.
Given that RCTs are generally longitudinal, attrition is

common and results in an additional methodologic issue
of handling missing data. This is particularly problematic
when dropout rates differ across treatment conditions,
which may result in biased results.7 As recommended in
the CONSORT guidelines for reporting RCT results,
intention-to-treat analysis is a helpful statistical approach
to handling missing data to minimize bias.23
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Other methodologic limitations encountered in the
extant literature include potential threats to external
validity by choosing highly selective samples11; failure
to use blind investigators, assessors, or patients or specify
whether blinding was implemented; potential measure-
ment bias (e.g., using differential measurement intervals
and methods for assessing primary outcomes in inter-
vention and control groups10); failure to identify, meas-
ure, and control for potential non-study co-interventions
(e.g., pharmacotherapy); and analyses capitalizing on
differences in baseline characteristics.16

It is also advised that researchers focus on a priori
analyses and refrain from making firm conclusions on
the basis of unplanned, underpowered subgroup analy-
ses. Finally, stratified randomization is an important tool
in preventing Type I errors and imbalance between
treatment groups, particularly for smaller trials in which
known factors influence treatment responsiveness.

Next Steps and Breakthroughs Needed
Although the existing RCTs have created an important
jumping-off point for evaluating future psychotherapeutic
interventions for suicide attempts and ideation, much
work remains. The adoption of the following recommen-
dations may lead to increased methodologic rigor with
which suicide research is conducted, and in turn, the
development and dissemination of treatments that reduce
suicidal ideation, suicide attempts, and ultimately, suicide.
Given that the current lack of consensus of terms and

definitions leads to difficulty in interpreting results and
aggregating findings across studies, an important short-
term goal is to adopt an agreed-upon nomenclature for
all studies addressing suicide-relevant thoughts and
behaviors, such as the self-directed violence nomencla-
ture proposed by the CDC’s National Center for Injury
Prevention and Control.24 It is then essential to employ
valid and reliable measures to assess these constructs.
The Columbia Suicide Severity Rating Scale (C-SSRS25)

is one such measure endorsed by the U.S. Food and Drug
Administration for use in pharmaceutical trials. It would
also be beneficial to use an agreed-upon measure for
psychotherapy trials. Furthermore, to achieve continuity
across studies, it would be helpful for all studies to use the
same endpoints in reporting outcomes, thereby increasing
the ease with which results can be aggregated across
studies via meta-analyses.
There is also a need for methods to address ambiguous

suicide behavior that may not neatly fit into a specific
category of suicidal thoughts or behaviors. One potential
solution to this problem is to form suicide adjudication
boards to review ambiguous behaviors and reach a
consensus regarding appropriate classification.26
An additional short-term goal is to develop interven-
tions designed for high-risk populations, including older
adults, Veterans or military service members, LGBTQ2
individuals, minority groups, and survivors of suicide or
suicide attempts as indicated by empirical research. There
is also a need for methods to screen and treat high-risk
individuals in acute care settings, including emergency
departments, crisis hotlines, and inpatient units.
As previously mentioned, many studies assessing the

efficacy of treatments for suicide prevention are under-
powered. Although preliminary studies to determine
acceptability and feasibility of specific interventions are
necessary, large-scale RCTs that are adequately powered
to detect treatment effects are also imperative. This is true
for studies assessing treatments focused on reducing
suicidal thoughts, suicide attempts, and other self-
directed violence, as well as those designed to evaluate
treatments for the prevention of deaths by suicide.
Because suicide is a low base rate behavior, very large

samples are required to conduct adequately powered
trials. Multi-site collaborations allow the collection of
data from large samples while reducing financial and
organizational burden on any one site. In addition, the
use of standardized outcome measures and data sharing
may facilitate meta-analytic approaches and circum-
vent problems associated with inadequately powered
studies.
Further development and dissemination of treatments

specifically targeting suicidal ideation are also necessary,
particularly for populations such as older men who have
the highest rates of suicide of any age group.27 Despite
their increased rate of deaths by suicide, older adults are
less likely to make suicide attempts than individuals in
any other age group.28 Suicidal ideation may thus serve as
the only warning sign of future suicides in older adults,
making it especially important to specifically target
suicidal ideation in this population. As frequent attempts
are less common in this population, treatments focused
on preventing attempts may be less appropriate.
Because suicidal ideation is a dimensional construct

that waxes and wanes over time, RCTs should include
appropriate measures for tracking fluctuations in suicidal
ideation. The use of ecological momentary assessment,
for example, would provide much-needed insight into
the fluctuation of suicidal ideation and inform the
development of timely interventions that specifically
target changes in suicidal ideation.
Very little is known about whether positive effects of

psychotherapies for suicide prevention extend beyond
laboratory settings. In addition to efficacy trials, effec-
tiveness trials are also needed to assess whether specific
treatments work in real-world settings. Moreover, in
order to increase external validity of psychotherapy trials,
www.ajpmonline.org
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it is important that inclusion and exclusion criteria result
in samples that reflect patients as they present in the real
world (e.g., the exclusion of potential participants who do
not misuse substances may result in a biased sample of
suicide attempters10).
There is a need to better develop mechanisms to ensure

that the individuals at risk of suicide have access to
treatments that work. In designing interventions,
researchers should consider ways to increase the feasi-
bility and ease with which treatments can be disseminated
and adapted to various settings. For example, future
psychotherapies that can be implemented in rural settings
using telehealth technologies are needed.
In addition, researchers are encouraged to clearly

communicate the specific treatment components neces-
sary to successfully implement interventions in non-
laboratory settings. Another potential approach to
increasing the availability of evidence-based treatments
is to develop innovative electronic health interven-
tions (e.g., smartphone applications, texting, web-based
interventions, or chat rooms) as either widely available
stand-alone interventions or adjunctive treatments to
face-to-face interventions. Finally, further research is
needed to determine the cost-effectiveness and cost
utility of psychotherapy studies for suicide prevention.
As researchers continue to find support for treatments

that reduce suicidal thoughts and behaviors, it is necessary
to identify potential mechanisms of actions that account for
therapeutic change. Thus, in addition to asking whether a
treatment works, it is essential to ask why a treatment
works. This can be achieved by including measures assess-
ing constructs underlying treatment effects, such as
improvements in hopelessness or emotion regulation.
Identifying mechanisms of action will allow for the
Figure 1. Proposed step-by-step research pathway for conductin
ED, emergency department; MH, mental health; PC, primary care; SDV, self
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development of more efficient, targeted treatments and
may provide insight into which treatments work best
for whom.
In addition to identifying treatments that are effective in

reducing suicide ideation and behaviors, it is also impor-
tant to understand which treatments have not garnered
support in psychotherapy trials. Systematic trial registra-
tion is one method for reducing the “file-drawer effect” in
which negative findings are not presented to the public.
Given the gaps and methodologic flaws in the literature

focused on psychotherapy interventions for suicide pre-
vention, additional research is needed to determine the
efficacy of existing and future treatments. Thus, we propose
a general step-by-step research pathway for conducting
future RCTs with high-risk patients for examining the
efficacy of new psychotherapy treatments (Figure 1).
The first step of this paradigm is to identify high-risk

subjects by using agreed-upon nomenclature (e.g., CDC
nomenclature) as well as validated and reliable assess-
ment measures. These high-risk patients can be recruited
from a variety of settings including emergency depart-
ments, inpatient units, mental health outpatient clinics,
and primary care. Following recruitment and initial
assessment to determine eligibility, it is recommended
that patients be randomly assigned to either (1) the
co-active intervention condition, which may include
medication, treatment as usual, a comparative therapy,
or follow-up services, or (2) the same co-active interven-
tion plus a suicide-specific study intervention condition.
Alternatively, depending on the question of interest, it

may be more appropriate to omit the co-active inter-
vention for participants who are randomized to the
suicide-specific study intervention condition. In order
to gain an understanding of the pathways by which
g RCTs
-directed violence; Ss, subjects
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treatment affects the outcome of interest (i.e., suicidal
ideation, suicide attempts, or suicides), it is imperative to
examine moderators of the study treatment and potential
mechanisms of actions. Elucidating the moderators and
mechanisms at play will inform the development of more
efficient and targeted future interventions. This paradigm
will also allow for increased understanding of the relation
between reductions in suicidal ideation and reductions in
suicide attempts or deaths by suicide.

Conclusions
Despite important advances in the development and
evaluation of psychotherapeutic treatments for suicide
prevention, additional research is needed to improve the
current state of the science. A focus on filling the gaps in
the literature and increasing methodologic rigor with
which RCTs of suicide-prevention psychotherapies are
conducted will lead to increasingly effective treatments
for reducing suicidal ideation, attempts, and deaths.
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We summarize outcomes for several pharmacologic and neurostimulatory approaches that have
been considered potential treatments to reduce suicide risk, namely, by reducing suicide deaths,
attempts, and ideation in various clinical populations. Available treatments include clozapine,
lithium, antidepressants, antipsychotics, electroconvulsive therapy, and transcranial magnetic
stimulation. The novel repurposing of ketamine as a potential suicide risk–mitigating agent in the
acute setting is also discussed. Research pathways to better understand and treat suicidal ideation
and behavior from a neurobiological perspective are proposed in light of this foundation of
information and the limitations and challenges inherent in suicide research. Such pathways include
trials of fast-acting medications, registry approaches to identify appropriate patients for trials,
identification of biomarkers, neuropsychological vulnerabilities, and endophenotypes through the
study of known suicide risk–mitigating agents in hope of determining mechanisms of pathophysi-
ology and the action of protective biological interventions.
(Am J Prev Med 2014;47(3S2):S195–S203) & 2014 American Journal of Preventive Medicine. All rights

reserved.
Introduction
According to the WHO, suicide ranks among the
top three causes of death worldwide for those
aged 15–44 years.1 In 2009, deaths from suicide

surpassed deaths from motor vehicle crashes in the U.S.2

According to the CDC, the overall rate of suicide for both
male and female Americans has shown a slow but
gradual increase since 2000.3 Since the 1950s, suicide
rates have not decreased, despite the fact that more than
six decades of research have produced scores of medi-
cations and other interventions for diseases of the brain.
Aspirational Goal 5 of the National Action Alliance for

Suicide Prevention’s Research Prioritization Task Force
petitions the medical community to “find better ways to
use existing biological treatments and discover improved
new ones to prevent suicide.”
Historically, the biologic treatment of suicide attempts

and suicidal ideation has been approached with a focus
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on treating underlying DSM diagnoses associated with
suicide (e.g., major depression, substance abuse, bipolar
disorder, schizophrenia), with less emphasis placed on
addressing suicide risk directly. The logic behind this
approach is that of those who die by suicide, an estimated
60%–90% have some form of mental illness.4,5 However,
more treatments for mental disorders in general have not
decreased suicide rates, and risk factors for suicide have
been found to cross diagnostic categories.6

Furthermore, despite multitudes of efficacy trials for
biological agents designed around DSM diagnoses, there
are very few adequately powered RCTs examining the
efficacy of biological treatments in preventing suicide
deaths, attempts, and ideation as independent outcomes,
according to several recent systematic literature reviews.7,8

Patients with suicidal ideation and prior suicide attempts
have traditionally been excluded from studies of biological
treatments for DSM diagnoses on both scientific and
ethical grounds. Most evidence for biological intervention
in suicide prevention comes from post hoc analyses.9

There is even debate as to whether drugs developed to
treat certain DSM diagnoses, such as selective serotonin
reuptake inhibitors, may actually increase the risk of
suicide acutely in certain groups of patients (e.g., youth).10

Thus, future research should seek to understand
suicide as a phenomenon not entirely dependent on a
particular mental disorder but as a separate construct
that is a final common endpoint of many forms and paths
of human suffering. The DSM-5 takes a step in this
direction. Even though it continues to reference suicide
Am J Prev Med 2014;47(3S2):S195–S203 S195
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as a symptom of its major disorders listed in section 2,
it contains two new diagnoses—non-suicidal self-injury
and suicidal behavior disorder—in section 3 for disorders
requiring further research. These diagnoses refer to
suicide and suicidal behavior independent of any major
mental disorder classification.11

On the basis of the current limited state of clinical
science, we provide an overview and present credible
evidence for biological interventions that may be pro-
tective against suicidal ideation, suicide attempts, and
ultimately suicide deaths. It is important to note that the
three are not synonymous, despite the former often being
used as proxy for the latter two because its study entails
fewer ethical and practical concerns. It is still unclear
whether reductions in suicidal ideation and suicide
attempts will directly result in reduction of suicide
deaths. Additionally, different forms of psychotherapy
and other promising psychosocial interventions have
roles in prevention of suicide,12 but they are beyond
the scope of this paper and are not discussed here.
Data exist for the use of lithium and clozapine for

prophylaxis against suicide attempts in select populations.
Additionally, some weaker evidence for antipsychotics,
antidepressants, and neurostimulatory interventions such
as transcranial magnetic stimulation (TMS) and electro-
convulsive therapy (ECT) are presented. The potential
role of novel fast-acting anti-depressants such as ket-
amine as agents for further study in the mitigation of
suicide risk is then discussed. Finally, a closer look is
taken at the challenges facing suicide research and
suggestions made as to how these challenges might be
overcome with an eye toward suicide risk–mitigating
medical interventions.

Clozapine
Clozapine is an atypical antipsychotic medication used
primarily to treat patients with schizophrenia after other
more conventional medications have failed. It acts on
multiple neurotransmitter systems, including dopamine,
acetylcholine, serotonin, histamine, epinephrine/norepi-
nephrine, gamma aminobutyric acid, and glutamate.
This wide array of actions is largely responsible for the
drug’s broad, and potentially dangerous, side effect
profile. However, clozapine is relevant to the discussion
of suicide prevention as it is the only medication with a
specific U.S. Food and Drug Administration (FDA)
indication for “reducing the risk of recurrent suicidal
behavior”—namely, “in patients with schizophrenia or
schizoaffective disorder who are judged to be at risk of
re-experiencing suicidal behavior.”
Though it is used relatively infrequently in the general

psychiatric population because of its side effect profile and
the need to have frequent monitoring of white blood cells
for agranulocytosis,13,14 clozapine remains an important
treatment given evidence for its efficacy in select circum-
stances. The indication for the use of clozapine to
decrease suicide risk in patients with schizophrenia is
based on the InterSept trial, a large, multicenter, interna-
tional RCT with 2-year follow-up and a total of 980
patients with schizophrenia and schizoaffective disorder.
In this trial, olanzapine (a more commonly prescribed

atypical antipsychotic) was compared to clozapine. The
clozapine group showed a significant reduction in suicide
attempts compared to the olanzapine group (hazard ratio of
suicide attempt or hospitalizations to prevent suicide
attempt of 0.76, 95% CI=0.58, 0.97). However, the data
are modest owing to the relative rarity of suicide even within
such a large sample—there was no statistically significant
difference between the two groups in suicide deaths (five in
the clozapine group versus three in the olanzapine group).15

The mechanism for this decrease in suicide attempts is
unclear, as it might be related to the closer follow-up of
clozapine patients given the required biweekly blood
counts to monitor for agranulocytosis, a rare (about 1%)
but dangerous reaction unique to clozapine among
antipsychotic medications. Another possible mechanism
is better symptomatic control of the psychotic illnesses
for which patients take the drug.
Considering clozapine’s unique and complex pharma-

cology, however, it may bear some anti-suicidal mecha-
nism that involves simultaneous modulation of multiple
neurotransmitters (i.e., dopamine, norepinephrine, and
serotonin)16; hormones (e.g., pregnenolone, cortisol)17;
or intracellular systems (e.g., cyclic adenosine mono-
phosphate–dependent modulation of N-methyl-D-aspar-
tate [NMDA] receptor expression, brain-derived
neurotrophic factor upregulation, and regulation of the
arachidonic acid cascade)18,19—mechanisms independ-
ent of that which provides psychotic symptom relief.
This possibility demands further study.
Despite being the first drug to demonstrate a reduction

in suicidal behavior in a large RCT, clozapine’s proven
efficacy is limited to a very select subgroup of patients
with increased suicidal risk, and its burdensome and
potentially dangerous side effect profile limits the possi-
bility for broader clinical applications. This notwith-
standing, the drug’s various modes of action may be
potential targets for future therapeutics for suicide
reduction in other groups of patients, as the pharmaco-
logic mechanisms mentioned above are implicated in
successful treatment of many DSM diagnoses, not merely
schizophrenia and schizoaffective disorder. Additionally,
the InterSept trial itself may be used as a model for future
studies to evaluate the effectiveness of biological inter-
ventions in preventing suicide attempts and deaths.
www.ajpmonline.org
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Lithium

Lithium is one of the oldest and most widely used
medications in the modern era of psychiatry. Its efficacy
in the treatment of bipolar disorder, although still not
mechanistically well understood, is unquestioned in the
psychiatric community. There is also a reliable body of
evidence to support its use as an augmenting agent to
traditional antidepressants in the treatment of unipolar
depression.20 Its role in preventing suicide in patients with
affective disorder is not as well established, though a
significant body of evidence for this claim exists. It is
hypothesized that rather than decreasing suicidal ideation,
lithium mitigates suicide “secondarily,” by diminishing
impulsivity in many who attempt suicide.21 Lithium
impacts inositol cycling and has some neuroprotective
potential, but it also displays a low therapeutic index.
Adverse effects and issues of dosing adherence repre-

sent significant barriers to its effectiveness and wide-
spread use, particularly in patients at risk for suicide, as
its toxicity profile often deters physicians from prescrib-
ing. Problems such as thyroid dysfunction, kidney
dysfunction, cardiac arrhythmia, neurologic symptoms,
as well as the risk of serious neurotoxicity, delirium, and
convulsions when overdosed, make the decision to use
lithium a serious one.
Unlike clozapine and the InterSept trial, no large

randomized placebo-controlled study examining the effect
of lithium on suicide has been published. However, many
smaller RCTs comparing lithium to a variety of other
drugs (antidepressants and anticonvulsant mood stabil-
izers) and placebo have been conducted. Some such
studies are detailed in Table 1. Many of these trials include
data regarding suicide deaths and suicide attempts.
Most notable among these was a study conducted by

Oquendo et al.23 comparing lithium to valproate in 98
patients with either bipolar disorder I, II, or not other-
wise specified. This study had many unique strengths
including relatively large sample size, extensive follow-up
(2.5 years), and examination of both suicidal ideation and
behavior. Additionally it included only patients with
prior suicide attempts who would thus be expected to
have a greater risk for suicidal behavior. It further
stratified these patients by proximity of attempt (o1
year versus 41 year). The weaknesses of the study were
its high attrition rate (approximately 50%) and its lack of
placebo control. An intent-to-treat analysis showed no
significant difference between lithium and valproate
groups mostly owing to insufficient statistical power.
However, this study is relevant not only because of its
results but also its unique design.
Another slightly larger RCT of lithium versus placebo

was conducted by Lauterbach26 in 2008 in 167 depressed

Griffiths et al / Am J Prev
September 2014
patients. This study included patients at higher risk for
suicide, enrolling only those with a recent suicide attempt
(o3 months). However, this study also suffered from a
high attrition rate (only 31% retained at the 13-month
follow-up). Post hoc analysis indicated that all recorded
suicide deaths occurred in the placebo group. This study
should be interpreted with caution but does provide
some evidence for the use of lithium to address the risk of
suicide in other forms of affective illness, not just bipolar
disorder.
A meta-analysis of the pooled data from smaller trials

was conducted in 2005 by Cipriani and colleagues.31

In the combined lithium group, there were 2 suicide
deaths out of a total of 503 subjects, and in the combined
placebo/comparator drug group, there were 11 suicide
deaths among 611 subjects (OR¼0.26, 95% CI¼0.09,
0.77). The analysis also showed a decrease in all suicidal
behavior (8 events among 670 subjects in the lithium
groups vs 18 of 781 in the placebo/comparator drug
groups, OR¼0.21, 95% CI¼0.08, 0.51). Finally, all-cause
mortality was examined and found to be lower in the
lithium group than the comparator/placebo group (9/696
vs 22/788, OR¼0.42, 95% CI¼0.21, 0.87), suggesting that
the effect of lithiummay be beneficial in preventing death
despite the threat of toxicity.
An update to this analysis was published in 2013 and

included data from 48 RCTs with a total of 6,674
subjects.32 Examined outcomes were once again suicide
deaths, suicidal behavior (renamed “deliberate self-
harm”), and all-cause mortality. Again, lithium was more
effective than placebo and comparator drugs in prevent-
ing suicide deaths (OR¼0.13, 95% CI¼0.03, 0.66), but
unlike the 2005 analysis, it did not show a significant
difference in reduction of deliberate self-harm (OR¼0.60,
95% CI¼0.27, 1.32). All-cause mortality was, again,
found to be decreased (OR¼0.38, 95% CI¼0.15, 0.95).
Given the pooled sample size and the size of the effect on
suicide mortality, the findings of Cipriani et al give fairly
compelling evidence for the use of lithium in preventing
suicide deaths.
A meta-analysis of 45 mostly open-label, naturalistic

studies conducted by Baldessarini and colleagues33 in
2006 communicated a similar message; they found a
suicide death or suicide attempt event prevalence of
0.435% per year on lithium, compared with 2.63% per
year off lithium, a near seven-fold decrease in risk for the
pooled drug treated group.34 Other similarly conducted
meta-analyses have yielded concordant results.35,36 The
case for lithium as a suicide prevention agent in patients
with bipolar disorder who are at risk for suicide is a
relatively strong one, based on limited RCTs and cohort
studies. However, the magnitude of this protective
effect, the generalizability of this effect to other mental



Table 1. Summary of randomized medication trials evaluating suicidal ideation/behavior as a primary outcome

Study Diagnosis
History of

suicide attempt Design/sample
Primary
measures Results

Grunebaum
et al.
(2012)22

MDD Yes DB, RCT, N¼74,
paroxetine (max 50
mg/day) versus
bupropion (max 450
mg/day), 16 weeks

Suicidal attempt
classification by
weekly consensus;
suicidal events by
Columbia Sui-
cide History Form;
SSI

Depressed patients with
greater baseline SI
treated with paroxetine
compared to bupropion
appeared to experience
greater acute
improvement in suicidal
ideation, after adjusting
for global depression

Oquendo
et al.
(2011)23

BD Yes DB, RCT, N¼98,
lithium versus
valproate, 2.5 years

Time to suicide
completion; time to
suicide attempt;
time to suicide
event; SSI

Intent-to-treat analysis
showed no differences
between treatment
groups in time to suicide
attempt or to suicide
event

Khan et al.
(2011)24

MDD No DB, RCT, N¼80,
parallel group;
citalopram (20 mg/
day) þ placebo
versus citalopram þ
lithium (300 mg/
day), 4 weeks

At screening and
trial end: suicidal
thoughts/behaviors;
S-STS; MADRS;
CSSRS

No significant differences
in primary outcome
measures at 4 weeks;
post hoc analysis showed
patients assigned to
citalopram þ lithium had
significantly higher
S-STS remission
rates

Rucci et al.
(2011)25

MDD No Two-site, RCT,
N¼29, allocated to
IPT or SSRI, 4
months

SI; Suicidality items
from HDRS and QIDS

Time to suicidal ideation
was significantly longer in
patients allocated to SSRI
compared to those
allocated to IPT, even after
controlling for treatment
augmentation,
benzodiazepine use, and
comorbid anxiety disorders

Lauterbach
et al.
(2008)26

Affective
spectrum
disorders

Yes DB, RCT, N¼167,
recent suicide
attempts (o3
months), treatment
with lithium or
placebo, 12 months

Suicide attempt; SSI Survival analysis showed
no significant difference of
suicidal acts between
lithium and placebo; post
hoc analysis revealed that
all suicide deaths had
occurred in the placebo
group, with significant
difference in incidence rate

Reeves et al.
(2008)27

MDD No DB, RCT, placebo-
controlled, N¼24,
antidepressant þ
risperidone (0.25–2
mg/day) versus
antidepressant þ
placebo, 8
weeks

Severity of
suicidality; SSI

Risperidone significantly
reduced SI in MDD
patients; overall effect of
risperidone superior to
placebo; the onset
of effect was within
2 weeks of treat-
ment and sustai-
ned for the 8-week course

Lauterbach
et al.
(2005)28

Absence of
MDD or BD

Yes DB, RCT, N¼70,
placebo-controlled
multi-center trial
evaluating proposed
suicide preventive
effects of lithium in
patients with
suicidal behavior

Number of suicide
attempts or suicide
deaths; SIS; Medical
Damage Scale; Risk-
Rescue Scale; SSI

SUPLI study terminated
because number of
enrolled individuals after
5 years was still below
necessary estimated
sample size

(continued on next page)
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Table 1. Summary of randomized medication trials evaluating suicidal ideation/behavior as a primary outcome (continued)

Study Diagnosis
History of

suicide attempt Design/sample
Primary
measures Results

Meltzer et al.
(2003)16

Schizophre-
nia/
schizoaffec-
tive disorder

Yes Multicenter, RCT,
N¼980,
international,
clozapine versus
olanzapine, 2 years

Suicide attempts/
completion;
hospitalizations to
prevent suicide;
rating of “much
worsening of
suicidality” from
baseline; CGI-SS

Clozapine therapy was
superior to olanzapine
therapy in preventing
suicide attempts in
patients with
schizophrenia and
schizoaffective disorder at
high risk for suicide

Verkes et al.
(1998)29

No DSM
diagnosis

Yes DB, RCT, N¼91,
paroxetine (40 mg/
day) versus placebo
in patients who
recently attempted
suicide for at least a
second time, 1year

suicide attempt; self-
rating scales for
depressive
symptoms, anger;
Axis II diagnoses

With adjustment for the
number of previous
suicide attempts,
paroxetine showed
significant efficacy in the
prevention of recurrent
suicidal behavior

Adapted from Mathews et al.30

BD, bipolar disorder; CGI-SS, Clinical Global Impression of Suicide Severity; C-SSRS, Columbia Suicide Severity Rating Scale; DB, double blind; HDRS,
Hamilton Rating Scale for Depression; IPT, interpersonal therapy; MADRS, Montgomery–Åsberg Depression Rating Scale; MDD, major depressive disorder;
QIDS, Quick Inventory of Depressive Symptomatology; SI, suicidal ideation; SIS, Suicide Intent Scale; SSI, scale for suicide ideation; SSRI, selective serotonin
reuptake inhibitor; S-STS, Sheehan-Suicidality Tracking Scale; SUPLI, Suicide Prevention by Lithium—the Lithium Intervention Study
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disorders, and the risk–benefit profile of its widespread
use primarily as a suicide risk–mitigating agent are all
topics for further debate and study.
Antidepressants, Antipsychotics, and
Neurostimulatory Techniques
There are a variety of other agents used to treat
psychiatric disorders related to suicide. Antipsychotics,
antidepressants, and neurostimulatory therapies, such as
TMS and ECT, have all been proposed as possible
biological treatments for the prevention of suicide and
suicidal behavior. Perhaps with the exception of the
newer and less-studied TMS, these therapeutic agents are
widely accepted in the psychiatric community as treat-
ments for discrete DSM-diagnosed mental disorders.
Additionally, untreated mental illness, particularly

depression, has been shown in epidemiologic studies to
be a significant risk factor for suicide attempts and
deaths.37,38 Therefore, much of the current rationale for
the use of these agents in decreasing suicide risk is based
on this indirect yet widely accepted logic. The sympto-
matic relief these agents provide is generally supported
by literature that is beyond the scope of this paper.
Nevertheless, direct evidence for the efficacy of these
agents in suicide prevention is not as compelling as that
for lithium and clozapine. Second-generation antipsy-
chotics are widely prescribed, yet the class effect of these
medications on suicide—aside from the protective effect
of clozapine—has yet to be explored in much detail.
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One study27 of note in patients with major depressive
disorder examined augmentation strategies by compar-
ing the effect of antidepressant plus risperidone to
antidepressant plus placebo on suicidal ideation. It used
the scale of suicidal ideation as well as other “suicidality”
measures as outcomes. For the risperidone group, a
significant effect on suicidal ideation was seen at 2 weeks
that continued until the end of follow-up at 8 weeks.
This study, however, suffered from a short follow-up
(8 weeks) and low statistical power (N¼24), and it
examined suicidal ideation only without any data on
suicidal behavior.
A post hoc analysis39 of pooled secondary out-

comes data from two 6-week studies with a total of 737
patients where augmentation of antidepressants with aripi-
prazole was examined showed no difference in “suicide-
related adverse events,” although it did show significant
decreases in suicidal ideation with aripiprazole augmentation
on both the Montgomery–Åsberg Depression Rating Scale
and the Inventory of Depressive Symptomatology. A retro-
spective database study has suggested that better medication
compliance with antipsychotics is associated with a
decreased risk of suicide.40

Several RCTs have been conducted in recent years
examining effectiveness of antidepressants in reducing
suicidal ideation and behavior. One trial22 compared
bupropion to paroxetine and evaluated suicide attempts,
deaths, and ideation; it showed greater improvement in
suicidal ideation for paroxetine over bupropion in patients
with more severe baseline suicidal ideation. Another29

compared paroxetine to placebo with 91 participants who
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had all attempted suicide for at least the second time within
the last year. With adjustment for the number of previous
suicide attempts, paroxetine showed significant efficacy in
the prevention of recurrent suicidal behavior. Both studies
were relatively unique in that they included subjects at
significant risk for suicide with active suicidal ideation.
Augmentation of the antidepressant citalopram with

lithium has also been examined in a study24 of 80 patients
for 4 weeks. Although there was no difference in primary
outcomes (suicidal thoughts and behaviors) at the
4-week point, a post hoc analysis showed that patients
assigned to citalopram plus lithium had significantly
higher Sheehan-Suicidality Tracking Scale remission
rates—in these studies and several others summarized
in Table 1. The observational studies also show a link
between prescription rates of antidepressants and a
decrease in the incidence of suicide, but the results of
meta-analyses have been mixed.41

There is some evidence that the additional prescription
of antidepressants or antipsychotics to an existing
prescription of an anticonvulsant may actually increase
the risk of suicide attempt in patients with bipolar
disorder.42 Additionally, for therapeutic efficacy, these
interventions may take weeks to months to find the
optimal blend of compounds and doses. During such
times of trial and titration, a patient may remain at
significant risk for suicide.
ECT is an intervention for which its role in suicide

prevention is not based on any robust, formalized study,
but rather relies on a long clinical history of successful
use in the treatment of depression associated with
suicidal thoughts and behaviors. Despite expert consen-
sus that ECT is effective, it has a limited role in the
general prevention of suicide given its cost, limited
availability, and procedural logistics with associated
stigma. Each treatment requires several hours for admin-
istration of anesthesia and recovery in a monitored
medical setting, and it is generally given 3 times per
week for 2–4 weeks, making it a very involved process for
patients, clinicians, and family members. Unlike the
pharmacotherapies discussed above, convulsive treat-
ments can work rather quickly to reduce suicidal
ideation, but their long-term impact is not as clear, and
the potential for cognitive side effects can be limiting.
TMS is a newer neurostimulatory technique that is less

invasive than ECT and does not require sedation.
It utilizes alternating magnetic fields to induce neuronal
firing in targeted brain regions. In a recent trial43 that
included some patients with a history of suicide attempt,
TMS was shown to have an effect on depressive
symptoms, including suicidal ideation, comparable to
that of a 6-week course of standard antidepressant
medications. One weakness of the study was it did not
take into account the proximity of attempts to the
treatment. Direct evaluation of this novel therapy with
regard to suicide has not been conducted.

Ketamine or Ketamine-Like Compounds
Ketamine is an anesthetic agent that works on the
glutamatergic system by specifically antagonizing
NMDA receptors. Ketamine has been used and FDA
approved as a general anesthetic agent since the 1970s,
but it does sometimes precipitate transient psychotomi-
metic reactions, and these central nervous system (CNS)
effects are related to its recreational use and abuse.
Until recently, its use had been largely limited to

pediatric and veterinary populations, but utility for
emergency procedures and management of chronic pain
syndromes has been demonstrated. And in the past
10 years, evidence has emerged that ketamine has
rapid-acting antidepressant properties, even at lower,
subanesthetic doses. This effect is seen as early as 40
minutes after IV infusion and typically lasts 3–7 days,
with some patients experiencing improved mood beyond
7 days.44–46 The effect is thought to be mediated by
molecular cascades that promote synaptic plasticity and
dendritic spine maturation in key brain regions.47

Ketamine is generally well tolerated at low doses, with
the most common side effects being transient and limited
to the infusion period (generally 40–60 minutes), including
transient increases in blood pressure and heart rate, mild
dissociative symptoms such as dizziness, derealization, and
depersonalization, and transient neurologic symptoms
such as aphasia, diplopia, nystagmus, and paresthesias.
These side effects only rarely are severe enough to lead to
termination of infusion. One challenge of using ketamine
as an antidepressant, though, is its potential for abuse and
associated classification as a controlled substance. Efforts
are being made to explore the efficacy of ketamine-like
agents that act on the same brain systems but have a more
favorable side-effect profile and lower addictive potential
(e.g., GLYX-13 and AZD6765).48,49

Although no studies directly examining the effect of
ketamine on suicide attempts and deaths have been
completed, there is a significant body of evidence for its
rapid effect on mood in patients with suicidal ideation.
There have been several RCTs conducted in the last
decade demonstrating the rapid antidepressant effect of
ketamine in both bipolar and unipolar depression, even
that refractory to other treatments.44,45 Suicidal tenden-
cies and thoughts that are conceptualized as part of these
depressive conditions appear to remit just as rapidly as
the overall syndrome.50

This may give a rapid-acting agent such as ketamine
an advantage in the acute management of suicide risk
www.ajpmonline.org
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over traditional antidepressants with effects that may be
more enduring with consistent daily dosing but take
much longer to develop. There may be mechanistic
grounds for this rapid effect, as new research connects
inflammatory markers of depression with physiologic
glutamate agonism in suicidal patients,51 a clinical state
that ketamine’s NMDA antagonism rapidly reverses with
potentially protective effects.
Because of the prolonged period between the initiation

of treatment and the onset of action of most currently
available antidepressant medications (often 2 weeks or
more), there is little that can be done in the setting of
acute and serious suicidal ideation aside from close
monitoring or hospitalization. This could make ketamine
and other potential rapid-acting antidepressant medica-
tions uniquely suited for acute biological intervention in
suicide prevention. One open-label study in the emergency
setting showed significant reductions of suicidal ideation
on a standardized depression rating scale just 40 minutes
after IV bolus administration of low-dose ketamine.52

NMDA agents certainly warrant further investigation as
part of strategies intended to reduce suicide deaths.

Conclusions and Future Research
Direct study of patients at high risk for suicide with
particular attention to the acute precipitants and related
opportunities for intervention will always be challenging.
In such vulnerable populations who suffer rare but lethal
events, it is particularly difficult to test single interven-
tions the way that we expect in high-quality biomedical
studies. To simultaneously monitor and ensure safety
while controlling for therapeutic variables apart from a
purported suicide risk–mitigating treatment itself is
complicated, based upon what we know about the impact
of psychosocial care, relatedness, and even the passage of
time in a monitored environment.
Studies of suicidal ideation, though much easier to

conduct from an ethical and logistic perspective, may not
translate well to the more relevant outcomes of suicidal
behavior and mortality. Sufficiently large, practical,
multi-site studies using patient registries are needed so
that larger-scale data can be gathered to assess treatment
effects and track long-term outcomes. Many in the field
are now advocating greater standardization of method-
ology and outcomes measures (e.g., suicidal ideation
versus suicidal behavior versus suicidal mortality) to
improve the shelf life and compatibility of data collected
in smaller studies.53

For compounds that already appear to be beneficial,
pharmacologic study coupled with neurobiological tech-
niques such as functional neuroimaging, CNS spectro-
scopy, polysomnography, and genetic analysis may reveal
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what is vulnerable about patients and, correspondingly,
what is protective about drugs like lithium and clozapine.
Many psychological vulnerabilities place individuals at
risk for suicide, including hopelessness, poor self-esteem,
impulsivity, deficient problem-solving skills, disadvanta-
geous decision making,54 poor reality testing, and cog-
nitive rigidity.
Yet, the neurobiological mechanisms of these vulner-

abilities and their related constructs remain unexplicated;
thus, it is difficult to discern how proposed biological
agents could act to mitigate them at a neurophysiological
level. Study of the nature of the neurobiological principles
involved in suicidal vulnerability and resilience may lead
to the tailoring of therapeutics to specific patient needs.
More sophisticated characterization of suicidal individ-

uals should also be useful in its own right. Identifying DSM
diagnostic entities and testing treatments designed to
address them has not reduced rates of suicide. It is time
for a shift in thinking about what a patient at risk for suicide
is and what a suicide risk–mitigating drug would do. There
are a number of different reasons why different types of
individuals end their own lives. Assembling typologies
of individuals based upon different factors of history,
phenomenology, behavior, and advanced neurobiology
together is likely to reveal certain therapies (both estab-
lished and novel) that are helpful to different individuals.
Such research could reveal endophenotypes of suicidal

individuals with new biological targets as well. Typolog-
ical categorization of patients and of suicide risk itself
would also serve as the foundation for detailed assess-
ment of new therapies. One clinical reality supporting
this mode of categorization is the tremendous comor-
bidity of psychiatric disorders and symptoms in those
who attempt suicide. Diagnostic comorbidity has been
shown to be one of the greatest predictors of suicide,
though this finding has not yet put medical science closer
to realistic prevention strategies.55

More sophisticated interventions should emerge from
studies designed to understand suicide at the interface of
biology with other factors—many of which are environ-
mental—that impact risk. One recent study using an
integrative approach to assess multiple variables demon-
strated gender differences in suicide attempters related to
a history of suffering abuse and markers of function
(cortisol, dehydroepiandrosterone sulphate, and seroto-
nin) in different neurobiological systems.56 The findings
of the study did not point to a simple chemical lesion or
common CNS locus of self-destruction, but instead
reflect the complex reality of factors that must be con-
sidered when targeting physiology for prevention.
Lastly, any assessments and innovations must account

for the impact of time. Just as its passage is the ultimate
arbiter of mortality for everyone, time also greatly impacts
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the experience of and response to suicidal individuals. Some
biological interventions may modulate traits, whereas
others may be state-specific in their suicide risk–mitigating
effects. Patients spend much more of their lives in non-
clinical settings where trait-based treatments may be more
effective, but many more variables and risk factors are at
play at those times, making the systematic study and
effective implementation of such treatments challenging.
On the other hand, clinic- and hospital-based treatments of
acute states, although more easily studied and systematized,
may not provide lasting effects in the prevention of suicide.
Additionally, optimism about any intervention must

be tempered by the realities of access and delivery.
Though the prospect of discovering a rapidly acting
biological agent to mitigate acute suicide risk may seem
ideal for practice in the acute setting, one must also
account for the daily existence that patients face outside
the context of care—one that often still places them at
high chronic risk for suicide.
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Research on associations between substances of abuse and suicidal behaviors is a large, complex area.
Herein, alcohol, the most commonly abused intoxicant worldwide, is examined with a focus on two
topics: (1) acute use of alcohol (AUA) shortly prior to suicidal behavior; and (2) more chronic
alcohol use disorder (AUD) and suicidal behavior. First, a brief summary of what is known about
AUA, AUD, and suicidal behavior is provided. Next, we draw on preliminary evidence, practical
considerations, and our own experience to offer recommendations for intervention research that
may lower risk associated with AUA and AUD. The literature on AUD and suicidal behavior is more
developed, thus we discuss separately research designed to: (1) prevent individuals with AUD with
suicidal ideation from engaging in suicidal behavior; and (2) prevent individuals with AUD who
have made a suicide attempt from reattempting. Our focus is on clinical intervention strategies for
individuals at risk for suicidal behavior that use alcohol or have developed AUD. We also focus on
applied research that may directly lead to practical prevention efforts. Although clinical
interventions are important components of a comprehensive suicide prevention strategy, they
should be complemented with primary prevention efforts.
(Am J Prev Med 2014;47(3S2):S204–S208) Published by Elsevier Inc. on behalf of American Journal of

Preventive Medicine
Introduction
Acute use of alcohol (AUA) and alcohol use
disorder (AUD) are correlated but distinct con-
structs. For example, AUA is a potent risk factor

for suicidal behavior after adjusting for drinking pattern
or AUD,1 and many acts of suicide among individuals
with a history of AUD occur outside periods of acute
intoxication.2,3

An empirical review of published studies reported that
a median of 37% of suicides and 40% of suicide attempts
are preceded by AUA.4 The reviewed reports were
primarily uncontrolled descriptive studies, and only a
handful of studies of AUA and suicidal behavior have
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included a non-suicidal control group5–7 or used a case-
crossover design where cases served as their own con-
trols.8,9 These controlled reports were limited by the
small number of suicidal acts preceded by AUA, with
fewer than 50 such cases in each study.
Nonetheless, each controlled study demonstrated that

AUA confers increased risk at a statistically significant
level, with point estimates in the range of 5–10-fold risk.
There are also data indicating that risk for suicidal
behavior is increased at high drinking levels5,6,8 and that
use of firearms and hanging, deadly methods of suicide,
are associated with high drinking levels,10 underscoring
the importance of alcohol dose in the link between AUA
and suicidal behavior.
Psychological autopsy investigations worldwide show

that substance use disorders, most often AUD, are the
second most common group of mental disorders among
suicide decedents and that AUD is a risk factor for
suicide.11 Epidemiologic studies12 also show that AUD is
a risk factor for suicide attempts. Several reports13–15

have examined risk factors for suicide attempts and
suicide among individuals with AUD.
These studies show that, compared to non-suicidal

individuals with AUD, those with AUD who attempt or
die by suicide are more likely to have (or show greater
levels of) depressive disorder, drug use disorder, AUD
symptoms or severity, low social support, aggression,
lsevier Inc. on behalf of American Journal of Preventive Medicine
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interpersonal stressful life events, medical illness or com-
plaints, and unemployment or other indications of eco-
nomic adversity. Among comorbidities, depression is
particularly salient and associated with risk in this pop-
ulation, regardless of whether it is caused by AUD or other
drug use (i.e., substance-induced depression) or occurs
independent of AUD (i.e., primary depression).16,17

What Can Be Done to Understand and
Lower Risk Associated with AUA
There are a number of breakthroughs that would need to
occur to best inform prevention and intervention efforts
concerning the association between AUA and suicidal
behavior. There is a paucity of data on drinking shortly
prior to suicidal behavior beyond estimates of the
number of drinks consumed in a general period of time
(e.g., within 3 hours of death). Missing are data pertinent
to understanding the progression or escalation of suicidal
risk during drinking bouts. Research is needed on
whether alcohol use (and degree of use) and suicidal
ideation (and degree of ideation) covary generally. Such
event-based analysis of drinking and suicidal thoughts
and behavior would inform theory and prevention efforts
targeting alcohol-involved acts of suicide.
It is also necessary to determine the mechanisms by

which AUAmay increase suicidal thoughts and behavior.
These mechanisms may include, but are not limited to,
alcohol-related psychological distress, depressed mood
and anxiety, aggressiveness, impulsivity, and cognitive
constriction.18,19 AUA may also lead to acute inter-
personal conflict and disruption that may serve to
increase risk for stress reactive suicidal behavior.20

Preliminary genetic research suggests that suicidal acts
preceded by AUAmay be a distinct phenotype of suicidal
behavior.21

Prior studies of AUA and suicidal behavior have failed
to consider that the circumstances and motivations for
drinking prior to suicidal behavior may differ in key
ways. For example, although seldom considered, alcohol
may be used deliberately prior to suicidal behavior in
order to remove psychological barriers by increasing
courage and numbing fears; anesthetizing the pain of
dying18,19; or to make death more likely (e.g., “I mixed
alcohol with pills”). Although the use of alcohol for the
purpose of facilitating suicidal behavior has rarely been
examined, a large case series estimated that approxi-
mately one quarter of suicide attempters with AUA fit
this pattern,22 suggesting it is common.
We hypothesize that use of alcohol among individuals

intending to make a suicide attempt, for the purpose of
facilitating the suicidal act, may represent a distinct
group typified by greater suicide planning, intent,
September 2014
lethality, and potentially co-occurring depression. Such
an idea could be tested using a large sample of suicide
attempts preceded by AUA whose motivations for
alcohol use (among other variables) were retrospectively
assessed shortly after the attempt.
After a finer-grained understanding of the role of AUA

and suicidal thoughts and behavior is obtained, treatment
development research may proceed to prevent attempts in
acutely intoxicated individuals expressing suicidal idea-
tion and to prevent reattempts among individuals with a
history of attempt(s) while drinking. This likely will
concern two phases, development of research for acute
intervention (e.g., crisis-line calls, hospital presentation)
and then linkage to integrated interventions that address
the specific role of AUA in suicidal risk for a particular
patient, and target both behaviors.
Although it is logical to pursue foundational studies at

this early stage of research, there is also an urgency to
explore what may work in preventing suicidal behavior
based on current knowledge. For example, the current
zeitgeist in emergency settings is to wait until intoxicated
suicidal individuals “sober up” and reassess them for
safety, with most being sent home with an outpatient
appointment.
Data23 also suggest that patients hospitalized for

suicide risk who are judged to have risk related to alcohol
(or drug) intoxication are discharged sooner than
patients who are perceived not to have substance-
related risk. Individuals who appear to be at increased
risk for suicidal behavior while intoxicated provide an
opportunity for researchers to explore the feasibility and
promise of brief interventions that may be delivered prior
to discharge including interventions to increase motiva-
tion to live24 and to develop a safety plan.25

The study of AUA and suicidal behavior presents
many challenges. Potentially informative naturalistic
studies of intoxicated suicidal states, such as during
presentations to emergency departments, for example,
may not be possible because of prohibitions on obtaining
informed consent for research from intoxicated persons.
Similarly, for ethical reasons, controlled experiments to
examine the role of drinking in suicidal thoughts or other
relevant cognitive or affective states may only be able to
be conducted in low-risk populations, with unclear
generalizability to high-risk patients known to become
suicidal while drinking.
The low incidence rate of suicidal behavior in most

populations may make it impractical to study drinking
immediately prior to suicidal behavior using intensive
prospective study designs such as experience sampling
where data may be gathered several times per day.
Moreover, asking an individual to continue to document
their drinking during an unfolding suicidal crisis raises
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ethical concerns and would presumably require the
investigator to intervene whenever possible, altering the
course of the phenomena under study.

Understanding and Lowering Risk
Associated with AUD
One approach to prevent individuals with AUD and
suicidal ideation from attempting suicide is to focus on
treating the AUD, with the expectation that suicide risk
will become reduced with successful treatment. Indirect
support for this conclusion comes from observational
research indicating that non-fatal suicide attempts are
approximately half as likely in the year following an
episode of treatment for AUD and other drug use
disorders than in the year prior to treatment.26,27

However, merely targeting the AUD is likely to be
insufficient given that AUDs often function as chronic,
relapsing conditions that require multiple episodes of
care, and many acts of suicide among those with history
of AUD occur during major depressive episodes (includ-
ing those that are alcohol induced) or outside periods of
acute intoxication,2,3 suggesting that suicide-specific
interventions are needed to target other factors. The fact
that AUD treatment alone may be insufficient to reduce
risk is highlighted by recent findings that, in the
population of veterans with an established substance
use disorder including AUD who died by suicide within a
given year, only one third had been treated in substance
use disorder treatment in the year prior to death.28

There is a clear need to conduct randomized trials of
interventions for those with AUDs who are experiencing
suicidal ideation. Indeed, it would be a coup to prioritize
the inclusion of AUD patients with suicidal ideation,
insofar as suicidal thoughts and behavior has so often
served as exclusion criteria in clinical trials research.
For practical reasons, these studies should be based in

settings that frequently treat those with AUDs who may
be experiencing suicidal thoughts, such as AUD treatment
programs, emergency departments, inpatient psychiatry
units, and detoxification units. With the exception of
inpatient psychiatry treatment, these are settings that
typically do not involve much, if any, suicide-related
assessment or treatment; thus, even minimal increases in
the quantity/quality of suicide prevention may represent
an improvement in the standard of care.
There is also a need for studies of collaborative care

across these settings. Effective interventions in these
settings for individuals with AUD who are experiencing
suicidal ideation would likely include some combination
of education about suicide risk, motivational interview-
ing or relapse prevention to reduce substance use, and
planning for how to respond to a suicide crisis. Extending
such research to non-traditional settings, for example,
12-step or peer-led programs, is another important
direction that carries the potential for increased social
support generally as well as more targeted support
designed to prevent suicidal behavior.
Once the efficacy (or combined efficacy–effectiveness)

trials are completed and with positive results, the longer-
term research agenda may proceed to focus on the difficult
task of successful implementation in real-world clinical
settings. Studies of implementation of screening in key
settings (e.g., AUD treatment programs) and meaningful
intervention based on screening results are also needed.
Progress may be accelerated by developing and testing

treatments that, based on their characteristics (e.g.,
simplicity), may be presumed to have the greatest
potential for successful implementation. Along these lines,
a brief, straightforward suicide prevention training cur-
riculum designed for substance abuse treatment providers
led to increases in provider self-efficacy, knowledge, and
suicide prevention practice behaviors,29 suggesting the
importance of future research on patient outcomes.
There have been few studies designed to prevent

suicide attempts that have focused specifically on indi-
viduals with suicidal ideation or behavior plus AUD or
other drug use disorders30 or that have focused on
preventing reattempts in groups with very high repre-
sentation of AUD or other drug use disorders.31,32

Positive results from these studies indicate the need for
continued study of the effectiveness of these interven-
tions. For the purpose of case finding, it may be most
practical to recruit participants for studies focused on
reduction of the recurrence of suicidal behavior from
acute psychiatric units and emergency departments.
Studies of interventions to prevent the recurrence of

suicidal behavior that are appropriate for different age and
cultural groups are especially needed. Given the fact that
many individuals with AUD or other drug use disorders
do not seek treatment or do not present for treatment in
traditional mental health specialty settings,33 it will be
important to examine the effectiveness of these interven-
tions and their adaptations across multiple settings,
including detoxification centers, forensic settings, inten-
sive alcohol and substance abuse treatment programs,
community-based health clinics, and crisis hotlines.
Because there are very likely mutually influential

interrelationships between drinking and AUD symptoms
and suicidal thoughts and behavior,11,12,34 future develop-
ment of integrated treatment interventions is essential.
Interventions with demonstrated efficacy to prevent
suicide reattempts among individuals who predominantly
(or exclusively) have alcohol or other drug use disor-
ders30,31,35 suggest the value of skill development and
problem solving; mindfulness, emotion regulation, and
www.ajpmonline.org
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distress tolerance; interpersonal effectiveness and reduc-
tion of relational and family difficulties that provide a
context for much suicidal behavior; and motivational
enhancement and relapse prevention.
It is also essential to continue studying how prevention

strategies focused on the reduction of risk factors (e.g.,
co-occurring depression) and the promotion of protec-
tive factors (e.g., positive social support) may reduce the
likelihood of AUD and suicidal thoughts and behaviors.
Treatment development efforts would be enhanced by
the examination of data regarding mechanisms of action,
for example, the role of drinking and AUD in depression
and interpersonal stressful life events, both of which are
potent risk factors for suicidal behavior.
Finally, although AUD and AUA should not be

conflated, instances of AUA prior to suicidal behavior
may be expected to be prevalent among individuals who
engage in problematic alcohol use and particularly those
meeting criteria for AUD, a severe drinking population,
indicating the critical importance of addressing risk
associated with both chronic and acute use of alcohol
in individuals with AUD.

Conclusion
Given that AUA and AUD are risk factors for suicidal
behavior, it is essential that researchers turn their
attention to developing and testing interventions to lower
risk associated with AUA and AUD. We have made
several recommendations for advancing intervention
research in this area, acknowledging that solid prelimi-
nary intervention-based data on which to base our
recommendations are limited. Nonetheless, there have
been some informative intervention studies in high-risk
populations on which to draw, particularly as pertains
to AUD.
Research of practical interventions that may be applied

in real-world clinical settings should have first priority.
We also recommend that our clinically oriented inter-
vention research recommendations be complemented
with primary prevention strategies, for example,
evidence-based strategies to lower the prevalence of
AUD in the general population.36
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Context: Follow-up services are an important component of a comprehensive, national strategy for
suicide prevention. Increasing our knowledge of effective follow-up care has been identified as an
Aspirational Goal by The National Action Alliance for Suicide Prevention’s Research Prioritization
Task Force.

Evidence acquisition: Several recent comprehensive reviews informed the selection of studies
included in this brief review. Studies of follow-up services that reported significant effects for the
outcomes of death by suicide, suicide attempts, or suicidal ideation were included.

Evidence synthesis: Although there is a paucity of research in this area, promising paradigms that
have demonstrated effectiveness in preventing suicide and suicide attempts and reducing suicidal ideation
will be discussed. The major limitations of the literature in this area include numerous methodological
flaws in the design and analyses of such studies and the lack of replication of studies with positive findings.

Conclusions: This paper identifies several breakthroughs that would be helpful for advancing this
area of research and describes a comprehensive research pathway for achieving both short- and
long-term research objectives.
(Am J Prev Med 2014;47(3S2):S209–S215) & 2014 American Journal of Preventive Medicine
Introduction
The development and implementation of effective
follow-up care for individuals at risk for suicide is
important for reducing rates of suicide and

related behaviors. In response to the ongoing need for
effective treatments aimed at preventing suicide, the
National Action Alliance for Suicide Prevention’s
(Action Alliance) Research Prioritization Task Force
(RPTF) developed a comprehensive set of goals.1

Specifically, Aspirational Goal 6 aims to “ensure that
people who have attempted suicide can get effective
interventions to prevent further attempts.” Follow-up care
is defined as services interventions that aim to both
increase access to and engagement in care, as well as to
prevent suicide and related behaviors, as opposed to more
acute care interventions, such as psychotherapy.
The aims of this article are to (1) briefly review the state

of the science for follow-up care; (2) summarize limitations
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of the current research and needed breakthroughs; and (3)
describe both short- and long-term research objectives as
well as a step-by-step research pathway to advance the field
of providing follow-up care for suicide prevention.
Evidence Acquisition
As a comprehensive review was beyond the scope of this paper,
several recent comprehensive systematic reviews2–5 were used to
identify studies to include in this brief review. Those studies with
significant findings for the outcomes of death by suicide, suicide
attempts, or suicidal ideation were selected for inclusion. There are
additional studies2–5 that have examined the effectiveness of
follow-up approaches, primarily on the outcome of suicide
attempts or self-injury behavior, that failed to report significant
effects and are not included in this brief review. Table 1 provides
more detailed descriptions of the intervention and comparison
conditions evaluated in each study, as well as the assessed
outcomes and results.
Evidence Synthesis
The primary finding noted from these reviews is that
only two RCTs have examined the effect of follow-up
care on death by suicide. The first study6 followed
patients who had attempted suicide and refused or
vier Inc. Am J Prev Med 2014;47(3S2):S209–S215 S209
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Table 1. Studies reviewed with condition descriptions, assessed outcomes, and results

Study RCT n Follow-up service description
Comparison condition

description
Primary

outcome(s) Results

Motto and
Bostrom,
20016

Yes 389 Intervention
454 Control

Subjects were sent letters expressing care
and concern by research staff (24 letters
over 5 years); letters were non-demanding
(i.e., subjects were invited to respond if they
wished, but this was not required)

Subjects received no
additional contact from
study staff

Death by
suicide

Kaplan–Meier survival probabilities
between groups were significantly
different for the first 2 years of follow-up
(p¼0.043); M (SE):
Year 1:
Treatment, 0.990 (0.005)
Control, 0.978 (0.007)
Year 2:
Treatment, 0.983 (0.006)
Control, 0.964 (0.009)

Fleischmann
et al., 20087

Yes 922 Intervention
945 Control

Subjects received a brief 1-hour
psychoeducational intervention close to
discharge and 9 follow-up contacts (either by
phone or in-person) over 18 months

Subjects received TAU Death by
suicide

At 18-month follow-up, significantly more
subjects died by suicide in the TAU
condition than the intervention condition:
χ²¼13.83, po0.001

Welu, 19778 Yes 62 Intervention
57 Control

Subjects received treatment within the context
of a special outreach program, in which they
were contacted by a mental health clinician as
soon as possible following discharge, and
follow-up contacts included a home visit and
weekly or biweekly contact over a 4-month
follow-up period

Subjects received TAU Suicide
attempt

At 4-month follow-up, Fisher’s exact test
indicated that fewer subjects in the
intervention condition reported a suicide
attempt compared to the TAU condition:
p¼0.04573

Carter et al.,
20059 and
200710

Yes 378 Intervention
394 Control

Subjects received 8 postcards expressing
care and concern over a 12-month period

Subjects received no
postcards

Intentional
self-poisoning

At 12-month follow-up, there were no
significant differences in the proportion of
subjects in each group who repeated self-
poisoning; however, the number of
repetitions was significantly lower in the
intervention group compared to the
control group: IRR¼0.55, p¼0.01, 95%
CI¼0.35, 0.87
At 24-month follow-up, there was no
significant difference in the proportion of
subjects who repeated self-poisoning;
however, the number of repetitions was
significantly lower in the intervention
group compared to the control group for
women only: IRR¼0.49, p¼0.004, 95%
CI¼0.30, 0.80

Hassanian-
Moghaddam
et al., 201111

Yes 1,150 Intervention
1,150 Control

Subjects received 9 postcards expressing
care and concern over a 12-month period.

Subjects received TAU Suicide
attempt,
suicidal

At 12-month follow-up, the intervention
group demonstrated less suicidal
ideation

(continued on next page)
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Table 1. Studies reviewed with condition descriptions, assessed outcomes, and results (continued)

Study RCT n Follow-up service description
Comparison condition

description
Primary

outcome(s) Results

ideation (RRR¼0.31, 95% CI¼0.22, 0.38), and
lower rate of suicide attempt (RRR¼0.42,
95% CI¼0.11, 0.63) compared with the
control condition
Additionally, the number of suicide attempts
was also reduced in the intervention
condition compared to the control condition
(IRR¼0.64, 95% CI¼0.42, 0.97)

Vaiva et al.,
200612

Yes 147
Phone calls after
1 month
145
Phone calls after
3 months
312 Control

Subjects received follow-up phone calls
either 1 or 3 months after the suicide
attempt from a psychiatrist during which the
psychiatrist reviewed the treatment
recommended by the ED and suggested a
new treatment plan if the original was too
difficult for the patient to follow; an urgent
appointment was also scheduled at the ED if
the patient was considered at high risk for
suicide

Subjects received TAU Suicide
attempt

At 13-month follow-up, the number of
subjects who attempted suicide was
significantly lower over the 6 months
post-contact for those that received
contact after 1 month compared to the
TAU group: χ²¼4.7, p¼0.03,
difference¼10%, 95% CI¼2%, 18%;
there were no significant differences
between the 3-month contact group and
the TAU group

Termansen
and Bywater,
197513

No 57 Intervention with
same mental
health worker
57 Intervention with
crisis center
volunteer
50 Assessment in ED
38 Identification from
ED admission records

Subjects in the follow-up care conditions
received either: (1) assessment in the ED
and follow-up for 3 months by same mental
health worker who assessed the patient in
the ED; or (2) assessment in the ED and
follow-up for 3 months with a crisis center
volunteer; contact occurred with tapering
frequency over the course of 12 weeks

Subjects in the control
conditions received
either: (1) assessment in
the ED and no follow-up;
or (2) identification from
emergency admission
records only

Suicide
attempt

At 3-month follow-up, subjects in the first
group who received follow-up by the same
mental health clinician demonstrated
significantly fewer suicide attempts
compared to the other three groups (no
test statistic reported, p¼0.05)

Torhorst
et al., 198714

Yes 68 Treatment from
same therapist
85 Routine referral
to local agency
73 Treatment at
suicide
prevention center

Subjects received treatment from the same
therapist they saw in the hospital

Subjects in the comparison
conditions received either
(1) a routine referral to a
local agency; or (2)
treatment from a different
therapist at a specialized
suicide prevention center

Suicide
attempt

At 12-month follow-up, subjects who
received treatment from a different
therapist at a suicide prevention center
had a lower suicide attempt rate than
those in the experimental group
(χ²¼5.363, df¼2, po0.1)

King et al.,
200115

No 600 Control
300 Deceased

This study was a retrospective chart review
study; subjects were either discharged
individuals who subsequently died by suicide
or matched psychiatric controls; the presence
of continuity of care and contact with the
same professional were examined

NA Death by
suicide

Both continuous care (OR¼0.57, 95%
CI¼0.37, 0.87, p¼0.01) and contact with
the same professional (OR¼18.45, 95%
CI¼4.46, 76.32, po0.001) predicted
decreased risk of death by suicide

ED, emergency department; IRR, incidence risk ratio; RRR, relative risk reduction; TAU, treatment as usual
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discontinued outpatient treatment in the month after
discharge from the hospital, and then randomized them
to receive either a caring letters intervention or no follow-
up. The study found that the rate of suicide for the
intervention condition was significantly lower than that
for the control group for the first 2 years of follow-up.
The second study7 enrolled suicide attempters from

eight emergency departments (EDs) in five low- to
middle-income countries and randomized them to
receive either treatment as usual (TAU) or a brief
intervention with follow-up contact. Follow-up over an
18-month period revealed that individuals in the inter-
vention condition had a significantly lower rate of suicide
than those receiving TAU.
More attention has been given to investigating the

effect of follow-up care on preventing or reducing suicide
attempts and self-directed violence (i.e., some studies
reported one outcome that combined suicide attempts
and non-suicidal self-injury) than has been given to the
outcome of death by suicide. For example, one study8

found that fewer participants who were assigned to
receive an intensive follow-up contact intervention
experienced a repeat suicide attempt over a 4-month
follow-up period relative to those assigned to TAU.
Three studies have examined less time-intensive fol-

low-up services. An Australian study9,10 recruited
patients from toxicology units following intentional
self-poisoning and randomly assigned them to receive
either follow-up postcards or no intervention. This study
found that participants assigned to receive the postcards
had fewer numbers of intentional self-poisoning behav-
iors than controls over a 24-month follow-up period.
A similar study11 recruited individuals who intention-

ally self-poisoned and randomized participants to receive
either follow-up postcards or TAU. Results indicated that
those in the intervention condition demonstrated fewer
instances of suicidal ideation and suicide attempts (both
in terms of rate and total numbers) than those in TAU.
A third study12 involving patients discharged from the

ED following an intentional overdose randomized par-
ticipants to receive a follow-up call 1-month post-
discharge, a call at 3 months post-discharge, or TAU.
Participants in the intervention condition that received
the 1-month call were less likely to make subsequent
suicide attempts than those in TAU over the first 6
months of the 13-month follow-up period.
Three other studies have found significant results for

follow-up interventions, depending on the specific indi-
vidual who performed the follow-up contact. One
compared13 follow-up by a mental health worker,
follow-up by a crisis volunteer, and no follow-up for
patients discharged from a hospital after a suicide
attempt. The study found a significant reduction in
repeat suicide attempts for follow-up by a mental health
worker compared to follow-up by a crisis center volun-
teer or no follow-up.
Torhorst and colleagues14 reported that the rate of

suicide attempts in the group of patients who saw a different
therapist for treatment following discharge from the
hospital was lower than that of patients who saw the same
clinician who treated them in the hospital. A retrospective
chart review study,15 on the other hand, found that both
continuity of care alone and contact with the same
professional predicted reduced suicide risk in discharged
patients who had died by suicide and matched controls.
In summary, there are several studies with promising

initial findings concerning the efficacy of follow-up care
and suicide prevention. Specifically, research suggests
that clinicians who reach out to patients (especially those
patients not engaged in treatment) using caring letters to
express concern and support may help to reduce the rate
of suicide following discharge from a psychiatric hospital.
Additionally, low-cost follow-up interventions (e.g.,

phone calls, postcards) may be effective and particularly
important for reducing death by suicide and repeat
suicide attempts, especially in areas with limited resour-
ces. Outreach programs that provide comprehensive
mental health treatment and emphasize follow-up and
continuity of care following discharge from the hospital
may also help to prevent repeat suicide attempts.
Gaps and Limitations of the Current State of
the Science
Although findings from these studies warrant optimism
that follow-up services can ultimately be an effective
strategy for suicide prevention, there are several gaps in
our current knowledge, as well as major limitations (i.e.,
methodological flaws) of the work that has been done
thus far.
With regard to gaps in the literature, the first major

limitation is the paucity of RCTs, especially those
investigating effects of follow-up services on death by
suicide.4 Specifically, only two studies6,7 have demon-
strated efficacy for preventing suicide. Although several
studies have demonstrated efficacious follow-up services
for preventing suicide attempts and self-directed vio-
lence, these outcomes are only proxies for death by
suicide and may not generalize to services that will
actually prevent suicide. Additionally, the studies that
have found positive results have not investigated the
mechanisms by which the follow-up services affected
outcomes (e.g., greater engagement in care).
Further, our knowledge of effective services for specific

subpopulations, particularly those at high risk relative to
the general population, is severely limited. For example,
www.ajpmonline.org
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there are no RCTs of follow-up services that have
demonstrated efficacy to prevent suicide or related
behaviors for adolescents, older adults, and other minor-
ity groups.
Additionally, existing studies have recruited patients

mostly from acute treatment settings (e.g., hospitals,
EDs). Research16 has found that most individuals who
attempt suicide seek no treatment following their
attempt. Thus, it is unclear whether findings from studies
of follow-up services conducted to date can be general-
ized to other settings, such as primary care, outpatient
mental health, or other community settings.
Finally, the failure to replicate studies that have found

significant effects is a major gap in the literature.
Although developing novel interventions is important,
there has been less emphasis placed on replicating studies
with positive results or improving existing interventions
that have been found to be effective.
With regard to methodological problems, there are

many major flaws in the RCTs that have been conducted
thus far that have been described in previous reviews.2,4

Many of these methodological problems also apply to
acute intervention research and were discussed in more
detail in Brown and Jager-Hyman’s psychotherapy
review17 in this issue.
Those problems discussed previously that also apply to

follow-up services research include (1) failure to provide
operational definitions or use a standardized nomencla-
ture for assessing suicide, suicide attempts, suicidal
ideation, and other related behaviors; (2) failure to
include reliable and validated outcome measures; and
(3) failure to control for sources of bias. Methodological
problems such as those outlined here led to the following
conclusion in the Veterans Affairs systematic review:
“Overall, these intervention trials had methodological
limitations that resulted in their providing only low
strength and insufficient evidence to properly draw
conclusions on the effectiveness of the various treatment
interventions and follow-up strategies.”4

Discussion
Future research should seek to achieve breakthroughs,
which are needed to address these limitations and
increase our knowledge about effective follow-up services
for suicide prevention. These needs include (1) improv-
ing methodological rigor in future studies; (2) developing
additional follow-up services and paradigms that are
cost-effective and innovative; (3) expanding research to
additional settings and subpopulations; and (4) replicat-
ing and disseminating evidence-based follow-up services.
Improving the methodological rigor in designing

future RCTs and other studies is of paramount
September 2014
importance. There are several short-term research goals
that can achieve this aim. First, it is important that
studies use standardized assessments that have been
found to be valid and reliable, and it is important that
such measures correspond to standardized nomenclature
of suicide ideation and behavior such as the CDC’s Self-
Directed Violence Classification System (SDVCS).18

Second, future research should be devoted to develop-
ing novel assessment methods, such as ecological
momentary assessment, to more accurately track suicidal
ideation and behavior over time. Third, future research
should include methods to address ambivalent suicidal
behavior (e.g., suicide adjudication boards).
Fourth, future studies should include methods for

controlling sources of bias, such as performing intent-to-
treat analyses, identifying and measuring non-study co-
interventions, and blinding research staff and/or research
participants and assessing any breaks in blinding. Finally,
future studies should develop innovative methods for
retaining participants in studies and monitoring long-
term outcomes.
Developing and testing novel follow-up services for

suicide prevention is also especially warranted. In order
to improve the feasibility of conducting adequately
powered studies to detect the treatment effects on death
by suicide, it would be beneficial to develop interventions
of minimal economic cost as a short-term research goal.
Studies of these approaches should determine whether
follow-up care actually facilitates treatment engagement
and reduces rates of suicide, suicide attempts, or suicidal
ideation. Cost-effectiveness studies should also be con-
ducted alongside efficacy and effectiveness trials of tested
interventions.
Additionally, the development of follow-up services that

use innovative electronic health technologies (e.g., chat
rooms, texting, smartphone apps, and other web-based
applications) as stand-alone or adjunctive services is also
needed and achievable over the short term. These tech-
nologies have the potential to reach a larger segment of the
population at a low cost. Thus far, one small pilot test19 of
text messaging over 4 weeks following discharge found
this intervention to be feasible and acceptable to patients
who attempted suicide. To date, however, no study has
been conducted to evaluate the impact of electronic
services on suicide, suicide attempts, or suicidal ideation.
Ultimately, identifying and developing evidence-based

follow-up services that can be delivered following dis-
charge from acute care settings for the prevention of
suicide is especially needed. This long-term goal can be
attained by conducting large-scale, adequately powered
RCTs. These studies should determine whether the
effects of an intervention are partially mediated by
engagement in mental health care or whether there is a



Figure 1. Proposed step-by-step research pathway for future RCTs
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direct effect on outcomes. Such studies should also
explore whether there are other moderating or mediating
effects of the intervention by identifying and testing
potential mechanisms of action in effective interventions
and developing valid and reliable measures of such
mechanisms.
Once effective follow-up services are identified,

expanding the research into new settings and populations
is also needed in order to investigate the generalizability
of these interventions. Thus, over the long term,
researchers should continue to develop novel methods
to recruit and screen at-risk individuals both in acute care
settings such as EDs as well as in the community at large.
Schools, community centers, primary care settings, and
workplaces are also potential areas to target in order to
obtain more representative samples and reach individu-
als at risk for suicide who may not present to mental
health facilities. Future research should also examine the
relative efficacy of evidence-based follow-up services for
specific subpopulations that are at an increased risk for
suicide, such as adolescents, older adults, and other
minority populations, as warranted by empirical data.
Finally, studies with positive findings of follow-up

services should be replicated by independent research
groups to ensure that robust effects are generalizable
across locations and populations. An especially impor-
tant long-term objective is for researchers to develop and
test models to efficiently disseminate evidence-based
follow-up services so that they can be widely available
and become the standard of care for facilitating engage-
ment in treatment and ultimately preventing suicide.
Figure 1 illustrates a proposed step-by-step research

pathway that can serve as a model for future studies that
test the effectiveness of follow-up services to reduce
suicide risk. Briefly, following this pathway, research
participants should be screened using standardized
measures. Following screening, enrolled participants
should be randomized to either TAU alone or in addition
to the study intervention. Potential mechanisms of action
should then be assessed over the course of care to
determine what aspects of an intervention lead to
reductions in suicide-related outcomes. Increased
engagement in care as a result of the study intervention
should also be evaluated as a potential mediator of the
relationship between the intervention and outcome.
Conclusions
Although promising initial findings on follow-up care
and services for suicide prevention exist in the literature,
there are significant research gaps. Thus, additional
research is warranted to both improve the quality of
the research in this area and expand current knowledge.
A major research goal involves the rigorous study of
novel, cost-effective approaches to follow-up care across
a variety of populations and settings. Ultimately, such
studies may result in the improvement of the standard
of care for individuals who are at risk for suicide by
disseminating evidence-based strategies to prevent
suicide.
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Research and training on suicide is critical given the fact that the majority of suicide deaths are
preventable with accurate identification of risk and intervention by trained individuals. However,
implementing and evaluating training is difficult because of the multiple factors involved, including,
but not limited to, the heterogeneity of trainees, their diverse roles in suicide prevention, absence of
clear guidelines for training content across settings, and limited methods for assessing outcomes.
Here, three groups of trainees are discussed: community and professional gatekeepers and
behavioral health providers. The roles each group plays in managing suicide risk and the training
content it needs to be effective are addressed. A staged training approach is proposed, building on
the core components of currently used suicide training: knowledge, attitudes, and skills/behaviors.
Limitations of current assessment methods are identified and recommendations for alternative
methods are provided. The article concludes with a discussion of next steps in moving the field
forward, including overcoming challenges and identifying and engaging opportunities.
(Am J Prev Med 2014;47(3S2):S216–S221) & 2014 American Journal of Preventive Medicine
Introduction
According to the National Action Alliance for
Suicide Prevention (Action Alliance) Research
Prioritization Task Force (RPTF), there has been

no significant reduction in the number of suicides in the
U.S. over the past 50 years.1 In 2010, there were more
than 650,000 hospital visits for suicide attempts, and
more than 38,000 suicide deaths. The majority of suicide
deaths are preventable with accurate identification and
assessment of risk and intervention by trained individ-
uals.1 Increasing the number of people with skills
necessary for suicide assessment and risk management
has been identified as one of the methods “most likely to
rapidly reduce the burden of suicide attempts and
deaths”.1 The Action Alliance RPTF stakeholder survey
recognized training in identifying and treating at-risk
individuals as one of the top four research goals.1 The
importance of developing, evaluating, and implementing
effective, evidence-based trainings to reduce suicide
deaths cannot be overstated.
Understanding and making recommendations about sui-

cide training is a difficult and complex task, in part because of
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the heterogeneous groups needing training, including school
teachers, emergency department staff, and licensed social
workers and psychologists; diverse populations of at-risk
individuals such as sexual minority youth, incarcerated adults,
and veterans; diverse settings in which suicide prevention
services occur, including community, primary care, and
outpatient behavioral health settings; different tasks that
providers perform such as identifying risk, assessing and
managing risk, and treatment; lack of standardized measures
of training effectiveness; and limited data linking training
outcomes to reductions in suicide deaths.
It is not clear from existing research which training

programs are best suited for the different providers who
come into contact with individuals at risk for suicide.
Training content and delivery methods often change
based on provider needs, available resources, and time
constraints. Researchers need to identify the critical
elements of training that support best practices, with a
concerted focus on those elements that transcend settings
and populations. This article reviews the evidence base
for suicide training for community and professional
gatekeepers (GKs) and behavioral health providers
(BHPs), as well as needed training content and methods
for assessing training effectiveness.

Who Should Be Trained?
It is important to consider who has the most opportu-
nities to come in contact with a person at risk for
rican Journal of Preventive Medicine � Published by Elsevier Inc.
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suicide,1 but first, who is a “person at risk for suicide?”
The authors’ working definition is individuals exhibiting
warning signs, acute risk factors, or chronic risk factors
associated with suicidal behavior,1 or who are members
of groups with higher rates of suicide than the general
public. The authors refer to individuals meeting this
definition as at-risk individuals.
The Action Alliance RPTF identified six boundaried

settings where at-risk individuals are most likely to be
found: high schools, outpatient mental health services,
emergency departments, probation/parole, colleges/uni-
versities, and substance use treatment facilities,1 which
are logical settings to concentrate GK and BHP training.
To ensure that training is completed, some states have
mandated training for GKs and BHPs who are most
likely to have contact with at-risk individuals. For
example, four states (Alabama, Kentucky, Louisiana,
and Tennessee) require annual training on suicide
prevention for school personnel under the Jason Flatt
Act. Washington requires 6 hours of suicide training for
BHPs under the 2012 Matt Adler Suicide Assessment,
Treatment, andManagement Act. Although this is not an
inclusive move to train all people who have contact with
at-risk individuals, it is a noteworthy step in increasing
the number of people trained in suicide prevention.
Gatekeepers
The general label GKs refers to a heterogeneous group of
non-BHPs who are likely to come into contact with at-
risk individuals.2 The philosophy behind GK training is
that at-risk individuals may exhibit identifiable risk
factors and warning signs but not seek help or treatment
from a BHP; therefore, GKs can assist in connecting at-
risk individuals in the community with additional
resources. Basic GK training prepares people to identify
at-risk individuals, assess the risk level, and make
referrals to mental health services.2

The review conducted by Isaac et al.2 of 13 GK training
studies showed that, overall, training positively impacted
knowledge, attitudes, and skills in the short term but with
limited stability over time. The systematic review of Mann
and colleagues3 suggests that GK programs can reduce
suicidal behavior in situations where the roles of GKs are
formalized and access to treatment is readily available
(e.g., military settings). GK training was also rated highly
by Beautrais et al.4 in their review of evidence for suicide
prevention in New Zealand based on the findings of
“strong evidence for effectiveness” for improving identi-
fication and referral of at-risk individuals.
A challenge of GK training research is the lack of

clarity on who is considered a GK, and how differences
between GK (e.g., social/professional roles, education,
September 2014
and population served) and training components affect
generalizability of results. In the absence of a stand-
ardized GK training curriculum, providers must search
for relevant and empirically supported programs. The
Suicide Prevention Resource Center (sprc.org) provides a
comparison of 31 different GK training programs listed
in the Best Practices Registry. Information includes
requirements for the training, target audiences, and
program highlights and objectives. Trainings range from
30 minutes to 3 days and targeted GKs include diverse
groups such as clergy, law enforcement, teachers and
students, emergency department staff, foster parents,
physicians, and veterans. Training objectives also vary
but are focused on increasing suicide knowledge, under-
standing, or awareness (62%), compared to attitudes
(8%) and skills (30%).
Training literature has established that knowledge

does not always translate into practice behaviors, and
the development of skills through training may be
minimized from the weighted attention on knowledge.
For example, knowing the warning signs of suicide is vital
for GKs, but if the training does not also address GKs’
ability to ask questions in response to warning signs, then
the training is ultimately ineffective. The authors suggest
reviewing Isaac and colleagues’ key components of GK
training2 as a framework for mapping the content of
current GK programs.

Community gatekeepers. Community GKs are individ-
uals who are likely to come into contact with at-risk
individuals,4 but are not typically educated or trained in
suicide prevention. Community GKs include formal groups
such as teachers, clergy, veterans, and law enforcement
officers and informal groups like family, peers, and cow-
orkers. Despite the variability among community GKs, they
all share basic training needs in recognizing suicide warning
signs, developing effective communication skills to engage
at-risk individuals, improving self-efficacy to carry out their
roles, and knowledge of community resources.1 Commun-
ity GK training improves knowledge, attitudes such as self-
efficacy and reduced stigma, and engagement skills,
although results seem contingent on training methods with
less positive outcomes for didactic training compared to
training with experiential components.5–7

Professional gatekeepers. Professional GKs are pro-
viders who work in various community and health
settings. They do not need to provide the same level of
mental health intervention as BHPs, but their responsi-
bilities are more advanced than most community GKs.
Professional GKs should be trained in the identification
of at-risk individuals, screening for risk level, provision of
brief interventions, immediate risk management such as
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safety planning, and referral to BHPs.8,9 Two types of
professional GKs are reviewed here: crisis line staff and
healthcare workers.

Crisis line staff. Crisis call centers serve an important
function in suicide prevention as they often provide a
front-line response during times when traditional mental
health services may not be available or tenable to an at-
risk individual.10,11 Crisis line staff need to be prepared to
answer calls on any topic, including suicide, and must be
trained in suicide risk identification, risk assessment and
management, and making referrals.12 In 2007, standards
for assessing suicide risk among callers to the National
Suicide Prevention Lifeline were published12; these
standards can serve as a foundation for training crisis
line call center staff.
Additional training needs include knowledge about

suicide risk and protective factors, confidence to conduct
assessments over the phone, effective listening and com-
munication skills, and use of suicide risk screening tools.13

Although studies have demonstrated positive short-term
outcomes for generating referrals for high-risk callers,10,11

the majority of callers are not using referrals to services.11

To improve client outcomes, Gould et al.11 advocate
training crisis line staff in motivational interviewing, an
evidence-based practice easily replicated across many
settings.

Healthcare providers. Healthcare providers such as
primary care physicians and emergency department staff
are professional GKs whose role in suicide prevention is
focused on screening and immediate risk management.
GK training with healthcare professionals in primary
care and emergency department settings has led to
improved awareness and recognition of suicide warning
signs and willingness to refer patients for additional
mental health services.8,14 Evidence also suggests that
physician education impacts suicide through increased
diagnosis and treatment of depression.4 These results
support the importance and feasibility of integrating brief
screening interventions in emergency departments and
other primary care settings as a means to quickly identify
at-risk individuals and use screening results to prompt
healthcare professionals to make referrals.9,14

Suggestions for improving skills-based training among
professional GKs include providing advanced reading
material and periodic skills checks with booster train-
ing.15,16 Wintersteen8 found that the inclusion of two
standardized suicide screening questions into existing
pediatric primary care practice assessments resulted in a
392% increase in case detection of suicide risks and
increased referrals of youth to BHPs. However, the
predictive validity and effectiveness of brief screening tools
require greater attention, as do rates of follow through on
referral and results of subsequent evaluations.17
Behavioral Health Providers
Behavioral health integrates mental health and substance
abuse treatment, both of which are associated with
increased suicide risk.18 Despite the regularity with which
BHPs see suicidal individuals,1,19 research suggests that
prior training of BHPs in assessment and risk manage-
ment is inadequate.19 Without adequately trained BHPs,
at-risk individuals will not receive competent care and
can in fact be at greater risk for suicide.19 BHP training
should begin in graduate school with continued evalua-
tion of suicide knowledge questions on licensure exams
and required training for license renewal.19 Training
should be developed to meet BHP roles, which include
comprehensive biopsychosocial assessment, with a
strong emphasis on suicide, developing a risk formula-
tion plan for immediate risk management, and ongoing
re-evaluation of risk and mental health services.19

Training for BHPs should be competency-based.6,20

There are many risk assessment competency frameworks
in the literature, and competencies range from as few as
two21 to as many as 24.22 Even with a high degree of
agreement among experts, there are too many identified
competencies for training and practice purposes, but
general consistency in overall content suggests the
possibility of establishing a universal list of competen-
cies.6 Cramer and colleagues provide an excellent com-
parison of competency frameworks20,22–24 before
merging them into their own “ten core competencies”6

that can serve as a framework for clinical trainings.6

All training for BHPs must include knowledge of
suicide warning signs, risk, and protective factors, and
skills for effective risk assessment and documentation.
Additionally, BHPs need decision-making skills for
ongoing risk management and advanced training on
evidence-based practices for minimizing risk with longer
term treatment (e.g., psychotherapy, means restriction,
safety plans).4 Required training for licensure renewal is
one method to ensure that BHPs continue to receive
updated knowledge and skills as new interventions are
developed. Finally, identification of effective training
methods for BHPs is needed. For example, prior research
demonstrates that BHPs may learn better from skills-
based training that includes role-playing and standardized
patients as compared to purely didactic learning.6,7

To sustain new skills, experts recommend the use of
booster sessions, as single-exposure training models are
not optimal for producing changes in clinical behavior,
owing in part to the time needed to practice and develop
skills.26 Possible approaches include scheduled contacts
www.ajpmonline.org
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(e.g., annual training) or “point-of-contact” support
when encountering an individual at imminent risk for
self-harm. A more cost-effective method for providing
ongoing contact may be through ongoing, targeted
online sessions or webinars.25

Specification and Assessment of Core
Training Components
Knowledge, attitudes, and skills/practice behaviors are the
core components of suicide training,1,2,27,28 and although
provider groups provide varied services, the foundation
level of preparation to manage suicide risk is consistent.
A basic level of knowledge about warning signs, risk

and protective factors, and referral resources is necessary
for GK and BHP. Knowing how to identify an at-risk
individual is the essential first step in preventing suicide,
followed by familiarity with local resources such as crisis
hotlines, emergency departments, and outpatient behav-
ioral health clinics. As intervention techniques move
from identification of risk to assessment and manage-
ment of risk up to treatment, the need for more advanced
knowledge increases.
Many studies have demonstrated the effectiveness of

training in increasing knowledge among community and
professional GKs and BHPs,15,27,28 but linking increased
knowledge to improved practice behaviors and reduced
deaths is difficult. The assessment of knowledge is often
specific to individual training curricula, limiting general-
izability.29 Instead, the authors recommend the use of a
standardized knowledge measure with warning signs, risk
and protective factors, and locale-specific referral resources.
In relationship to risk management, attitudes have

been defined in multiple ways, including providers’ views
towards at-risk individuals, the effectiveness of preven-
tion efforts, and a provider’s sense of self-efficacy to work
with at-risk individuals.4,16 Research shows that training
can yield more positive attitudes,30–32 but changes are
often not consistent across studies or sustained over time,
indicating the need for ongoing training.12,28,33 Given the
limited number of existing attitude scales, efforts to
create more standardized measures that can be cross-
validated should continue.
Foundation skills and practice behaviors include

identification of at-risk individuals, assessment of risk
level, and referral for additional mental health services.
Professional GKs require additional training to engage
patients in risk management, including standardized
screening tools and possible brief intervention such as
safety planning. BHPs need to be trained to deliver the
most advanced services including comprehensive assess-
ment and suicide risk screening, short- and long-term
risk management and treatment,29 and implementation
September 2014
of evidence-based interventions to prevent death.6

Assessing skill-based outcomes is a challenging task,
especially in the absence of observable client data.
Assessment measures such as role-plays,34 vignettes,29

and videotaped interviews35 are superior to self-report
but lack sufficient evidence of validity and effectiveness.
Cramer et al.6 propose using an Objective Structured

Clinical Evaluation or Examination (OSCE), a method
commonly used in medical competency training. The
OSCE training method relies on observed practice
behaviors using standardized patients or actors under
the supervision of a trained clinician. Although this
method is time consuming and costly, Cramer and
colleagues6 suggest that the time and cost associated
with such comprehensive training are justified as a means
to improving life-saving skills.

Discussion
Although the field has made great strides in developing
suicide training for various key groups, many challenges
exist. In addition to standardizing training as an inter-
vention to reduce suicide deaths, researchers need to
identify methods for improving the overall adoption of
training methods and fidelity of implementation over
time to sustain the skills and practice behaviors empha-
sized during training.
The lack of a methodologically sound evidence base

requires attention. Incorporating specific methods into
future research will significantly advance the field. Recom-
mendations include (1) implementing experimental or
quasi-experimental designs, as the absence of control or
comparison groups has made it difficult to evaluate training
impact1,4,7; (2) implementing longitudinal research designs,
as the majority of studies employ pre/post designs without
follow-up assessments; (3) using larger, more diverse trainee
and client samples; and (4) using standardized measures to
assess training outcomes, with public dissemination of
psychometric evaluations of assessment tools.
Additional training research is also recommended for

several key factors: (1) the need for more GK and BHP
trainings is questionable, and replicating existing train-
ings with promising evidence of effectiveness across
different provider and at-risk groups may be more
informative and lead to faster advancements18; (2) train-
ing modalities need to be compared, and thus feasibility
of implementation, equivalency of outcomes, and cost-
benefit analyses of different modalities should be studied
using evidence-supported trainings,16,37 providers should
be surveyed on suicide training received in their degree
programs, and licensing bodies should be surveyed on
which skills for assessment and management of suicidal
behavior are required1; (3) researchers should investigate
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the long-term impact of supervision and ongoing train-
ing on training outcomes; and (4) the broader context of
the organization should be evaluated in concert with
training evaluations. The Organizational Social Context
model of Glisson et al36 can be used to evaluate organiza-
tional factors that support or inhibit the use of training
skills and evidence-based interventions.
On the basis of the currently available evidence, the

following recommendations are made regarding training
practices: (1) concentrating trainings on staff working in
boundaried settings where at-risk individuals are found;
(2) implementing a “developmental” or staged approach
to training by creating a universal foundation-level
training in knowledge, attitudes, and skills with the
ability to add advanced modules tailored to the specific
needs of different provider groups or the populations
they interact with; (3) avoiding didactic-only training
formats, as evidence-based teaching and training meth-
ods for interactive learning such as practicing and role-
playing skills, small and large group discussions, training
cases, and expert demonstrations should be integrated6,7

and pre-training strategies (e.g., sending self-assessments
and research and practice literature in advance) should
be implemented; and (4) integrating methods of provid-
ing post-training support such as booster sessions.
This article describes best practices and necessary next

steps for research in training on suicide. To accomplish
the Action Alliance’s goal of reducing suicide deaths by
40% in the next 10 years, training of community and
professional GKs and BHPs is critical to ensure effective
assessment of and immediate provision to suicidal
individuals. The timing is ripe for research institutions
and foundations to invest in studies that support the
development of evidence-based training practices
designed to improve provider practices that will ulti-
mately result in improved suicide case finding, minimi-
zation of suicide risk, and prevention of suicide death.
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Context: In 2012, the National Action Alliance for Suicide Prevention’s Research Prioritization
Task Force (RPTF) released a series of Aspirational Goals (AGs) to decrease suicide deaths and
attempts. The RPTF asked experts to summarize what was known about particular AGs and to
propose research pathways that would help reach them. This manuscript describes what is known
about the benefits of access to health care (AG8) and continuity of care (AG9) for individuals at risk
for suicide. Research pathways are proposed to address limitations in current knowledge,
particularly in U.S. healthcare-based research.

Evidence acquisition: Using a three-step process, the expert panel reviewed available literature
from electronic databases. For two AGs, the experts summarized the current state of knowledge,
determined breakthroughs needed to advance the field, and developed a series of research pathways
to achieve prevention goals.

Evidence synthesis: Several components of healthcare provision have been found to be associated
with reduced suicide ideation, and in some cases they mitigated suicide deaths. Randomized trials
are needed to provide more definitive evidence. Breakthroughs that support more comprehensive
patient data collection (e.g., real-time surveillance, death record linkage, and patient registries)
would facilitate the steps needed to establish research infrastructure so that various interventions
could be tested efficiently within various systems of care. Short-term research should examine
strategies within the current healthcare systems, and long-term research should investigate models
that redesign the health system to prioritize suicide prevention.

Conclusions: Evidence exists to support optimism regarding future suicide prevention, but
knowledge is limited. Future research is needed on U.S. healthcare services and system enhance-
ments to determine which of these approaches can provide empirical evidence for reducing suicide.
(Am J Prev Med 2014;47(3S2):S222–S228) & 2014 American Journal of Preventive Medicine
Introduction
Suicide is a major public health concern.1,2 Despite
numerous prevention and intervention efforts, the
overall rates of suicide in the U.S. have not

decreased significantly over time.3,4 In fact, according
to the CDC, adult suicide rates have actually risen by
nearly 30% over the last decade.5 This is due, in part, to
the limited evidence available to support informed and
targeted strategies to reduce suicide.
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In 2012, the National Action Alliance for Suicide
Prevention’s (Action Alliance) Research Prioritization
Task Force (RPTF) identified a series of Aspirational
Goals (AGs), which, if achieved, might make a difference
in mitigating suicide in the U.S.6 Following the establish-
ment of these goals, the RPTF teamed with researchers
who had expertise related to each of the goals. Experts
were asked to review the state of knowledge for each AG,
identify areas where breakthroughs were needed, and
develop pathways to guide future research most likely to
reduce suicide mortality and morbidity.
This review discusses the expert panel findings for AGs

8 and 9. The first of these goals (AG8) is “to design new
healthcare delivery strategies to ensure that affordable,
accessible, effective care is available to all individuals at
risk for suicidal behavior.” The second of these goals
(AG9) is “for suicidal individuals, reduce treatment
dropout at all stages of the care process by providing
rican Journal of Preventive Medicine � Published by Elsevier Inc.
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better continuity.”6 Because much of the current evi-
dence overlaps for these goals, they have been combined
in this review. The other manuscripts in this supplement
address research pathways for the remainder of the AGs.

Evidence Acquisition
Using a three-step process, evidence was compiled from a
comprehensive search of all available electronic databases for
published literature on access to and engagement in health services
for individuals at risk for suicide. First, the RPTF identified
systematic reviews and other primary studies from all of the major
electronic databases, including MEDLINE, the Cochrane Library,
PsychINFO, and Google Scholar. All English-language studies
using human subjects were evaluated by doctoral-level researchers.
Second, the information obtained by the RPTF was shared with

the topic area experts examining AG8 and AG9: Drs. Steven
Vannoy and Jürgen Unützer, from the University of Washington.
Drs. Vannoy and Unützer supplemented the information with their
experience, and additional articles of importance to the field. They
summarized the findings from both sets of reviews in presentation
format for a panel of overview experts. Finally, in the third step, Dr.
Brian Ahmedani, fromHenry Ford Health System (HFHS), and Dr.
Vannoy conducted a final investigation and examination of the
literature. The three-step search process yielded evidence to
support future research pathways for AG8 and AG9.
Suicide prevention efforts exist on several levels across the entire

continuum of health care and can target the spectrum of suicide-
related behavior, including (1) suicide deaths; (2) suicide attempts;
and (3) suicide ideation (thoughts or plans). Intermediate outcomes,
such as improved treatment adherence or a reduction in repeated
crisis visits to emergency care, should also be considered outcomes
in research efforts, as these behaviors incur high levels of burden.
Gordon’s7 definitions of prevention have been applied to public

health approaches for preventing mental disorders and can be
applied to suicide prevention. Specifically, universal approaches
are applied to all individuals in a population. In the healthcare
system, this could translate to a universal screening effort. Selective
approaches are for those with characteristics that are associated
with increased risk, such as among individuals with behavioral
health conditions.
Indicated approaches focus on those with specific known risk,

such as those individuals who exhibit suicide-related thoughts or
have a history of attempting suicide. Suicide risk management can
be considered skills needed to assess these levels of risk, and then to
inform patients, provide treatment, coordinate care, and respond
to crises for those who have been identified.8 Risk management
activities can be distributed across settings and types of providers.
The authors draw from research demonstrating the benefits of

the chronic care management model as it has been applied to
common mental disorders.9 This model involves patient engage-
ment in care, delivering brief assessment and intervention, care
coordination across the system, and tracking outcomes as compo-
nents of quality improvement efforts.

Evidence Synthesis
There are significant challenges to determining which
health services are, or are not, helping individuals to
September 2014
engage in care and receive the help they need. Few
healthcare systems routinely link patient care history
with suicide attempt or death outcomes, and ideation is
not routinely assessed.10 Universal screening in primary
care is likely to lead to many false positives,11,12 and few
studies have shown how best to identify those at risk in
general medicine settings and refer them to effective
specialty care. The U.S. Preventive Services Task Force
(USPSTF) currently does not recommend screening for
suicide risk in primary care owing to the lack of evidence-
based interventions.13

Moreover, individuals who need care do not always
seek help for suicide-related concerns from healthcare
providers for various reasons, some associated with the
healthcare system (e.g., beliefs about ineffective care).14

In other cases, embarrassment or shame felt by the
individuals or family members and friends who might
help the at-risk individual may result in fewer oppor-
tunities for intervention when these beliefs are not
adequately addressed by healthcare outreach efforts.15,16

Even if individuals access health care, the majority of
those who die by suicide are likely to be seen in primary
care settings, where suicide risk is often underdetected
and undertreated.17–19 For example, the Mental Health
Research Network recently found that most healthcare
visits prior to suicide occur in primary care or general
medical specialty settings, and half of all visits are not
coded with mental health diagnoses.20 This is troubling
for individuals at risk for suicide, as more than 90% meet
criteria for mental health conditions in psychological
autopsy studies.21

As discussed in this supplement and elsewhere, one
concern is that general medical providers often lack the
training and knowledge needed to identify and treat
mental health and suicide risk, as well as limited time to
discuss these issues with patients.22,23 Thus, the current
healthcare system relies on the limited number of
referrals that make it to specialty mental health care
and emergency services, where the skill levels of pro-
viders may also be limited with regard to suicide risk
management.
Access to specialty mental health and substance use

care has been limited, and where available, it may be cost
prohibitive.24 Thus, affordability has been a barrier to
accessing needed care, particularly for individuals with-
out health insurance. Recent healthcare legislation may
improve these circumstances and in turn decrease
suicide risk.
For example, one study25 found that increased access

to healthcare services attributed to the passage of state
mental health parity laws was associated with a 5%
reduction in the suicide death rate in those states. Parity
laws mandate equal insurance coverage for mental health



Table 1. Breakthroughs needed to enhance suicide
prevention by improving health services access and
engagement

1. Prioritization of suicide across all levels of care

2. Effective identification and assessment strategies

3. Comprehensive surveillance systems and outcome tracking

4. Large registries linking risk across systems and providers

5. Enhanced electronic medical records with real-time
notification of risk

6. Care coordination within and between providers,
departments, and systems

7. Effective interventions using existing and alternative
approaches to care

8. Informed care pathways

9. Stepped care treatment approaches

10. Treatment engagement
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and general medical care on select health plans. The
research pathways considered here are timely, as the
federal Affordable Care Act, along with numerous other
state and federal parity laws, has provisions that aim to
extend mental health care insurance coverage, which
could improve access and thereby potentially mitigate
suicide risk.24

Several studies describing deliberate changes in health
system models to enhance care of suicidal individuals or
depression as a major risk factor have shown promise.
Chronic disease care models have improved treatment
access, adherence, and continuity for mental health con-
ditions. Collaborative care, as one approach to chronic
care management, has been applied to depression,
resulting in reduced frequency and intensity of suicidal
ideation.26,27 Similarly, mandated coordinated care in the
United Kingdom (UK) resulted in a decrease in suicide
attempts.28 While and colleagues29 also found that a
series of large healthcare system enhancements in the UK
were associated with a reduction in suicide deaths.
Alternative treatments, such as telephone and web-

based interventions, are effective for mental health condi-
tions.30,31 These alternative treatments may improve
continuity of care in mental health services and sub-
sequently enhance suicide prevention. However, the U.S.
healthcare model is vastly different from that of the UK,
as it relies upon reimbursement from multiple sources
(e.g., government, private payers, and individuals). Thus,
implementation of these prevention models requires
advancements in methods of billing and reimbursement.
There may be opportunities to reform reimbursement
methods as part of the Affordable Care Act. Although
each of these interventions appears suited for suicide
prevention in the U.S., evidence of their potential impact
remains limited.
Interventions that target suicide behavior directly are

considered by many to be essential in selective suicide
prevention efforts, with current studies focused on
individuals who have either presented to emergency or
specialty care, as discussed in this supplement.32 As
noted by the recent USPSTF report,13 few studies have
tested interventions for suicide mitigation in primary
care beyond collaborative depression care for older
adults. Two European randomized trials33,34 promoting
continuity of care in health systems did not find evidence
for reduction of suicidal behavior.
Furthermore, very limited data are available on

suicide-related outcomes from treatment adherence
interventions, which have shown effectiveness for indi-
viduals with depression.35 Suicide crisis phone lines, such
as the National Suicide Prevention Lifeline, are showing
promise for reducing distress and linking callers to
services.36,37 The Lifeline was recently established in
response to prior National Suicide Goals to enhance
access and community outreach.38 The means restriction
method of suicide prevention, including removing access
to firearms and other lethal items, has shown promise in
previous research.39–41 However, expanding means
restriction may require public health changes.42 This is
discussed in more detail elsewhere in this supplement.
Currently funded research on suicide approaches within

care systems is underway to examine several questions.
For example, the Department of Defense (DoD) has
funded a Military Suicide Research Consortium to exam-
ine multiple assessment and intervention models for
service members and veterans (msrc.fsu.edu/). TheMental
Health Research Network has begun a feasibility study of
two population-based health system interventions to
reduce suicide attempts (NIH #UH2AT007755). A poten-
tial second phase could include a large pragmatic trial
across multiple health systems.
Although some evidence exists to support optimism

regarding suicide prevention in the future, numerous
gaps remain in our knowledge. Breakthroughs are needed
in a number of areas in order to enhance suicide
prevention (Table 1). First, suicide prevention must be
prioritized across all levels of care, as evidenced in the
Henry Ford Health System (HFHS) and U.S. Air Force
Initiatives.43–45

The Perfect Depression Care (PDC) Initiative at HFHS
shifted the behavioral health department’s cultural focus
toward the goal of eliminating suicides among all
patients, included multi-level suicide risk assessment to
inform care pathways, and offered numerous access
points to care.44,45 The PDC initiative also has a
www.ajpmonline.org
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component on means restriction, which encourages
individuals and their families to remove access to fire-
arms and other lethal means. The “Zero Suicides” goal
from PDC has been adopted as a national standard by the
Action Alliance.
To achieve a suicide prevention–prioritized health

system, the first step is to develop improved surveillance
systems that are capable of tracking patient suicidal
behavior (i.e., ideation, attempts, and deaths). These
systems can be modeled after the recently launched
DoD Suicide Event Report (DODSER) surveillance
system, which was created in response to a prior national
suicide goal.38,46 This system tracks suicide-related
behavior, including mortality, attempts, and ideation,
across all divisions of the U.S. Armed Forces and links
events to military, psychosocial, and treatment history
for each person.
In practice, the electronic medical record (EMR) can

be leveraged to screen for suicide risk, and make
information immediately available to providers. Once
individuals are identified, large registries can link infor-
mation across systems and care platforms. These systems
can provide real-time notifications to healthcare pro-
viders regarding each individual’s status within the EMR.
Using this information, care systems can also investigate
and learn from adverse events and be optimally informed
to prevent future events through more effective identi-
fication and risk assessment strategies for acute risk,
especially in primary care and general medical settings.
Second, based on these surveillance efforts, leaders can

make decisions as to where improved care is needed,
implement changes, and again evaluate whether suicide
risk is reduced through improved processes. Third,
improved care coordination strategies within and between
care disciplines can support systemwide improvements
that may lead to synergistic benefits that would exceed any
combination of individual care improvement components.
These can leverage the EMR to share information.
Most importantly, each of these processes must be

designed practically, so that health systems and providers
can easily incorporate them into their daily routines. As
discussed elsewhere in this supplement, enhanced tech-
nologies, detailed training, and workforce development
interventions need to be developed and tested to improve
each of these processes.
Fully connected systems and providers need tools to

provide effective treatment. Thus, additional strategies
are needed to improve suicide interventions that are
tested in care systems. This includes optimizing and
refining suicide research methodology, which encom-
passes developing targeted RCTs with larger sample sizes
and well-planned quasi-experimental and observational
studies. RCTs using waitlist control designs are an
September 2014
optimal approach for large implementation studies in
healthcare settings. Interventions should specifically
focus on suicide risk and behavior. This includes
identifying the best ways to increase the willingness of
non–mental health specialists to engage in prevention
and intervention. Interventions should also be tested
within the daily routines of standard health care to
ensure that, if successful, they can be efficiently
implemented.
One feasible and practical approach for busy health-

care providers may be brief interventions. These can be
developed to provide immediate assessment and treat-
ment, improve access, and inform care pathways.47 The
lack of empirically based risk stratification screening and
assessment limits providers’ abilities to match patient
needs to care. Stepped care treatment models may offer a
solution for indicated suicide risk, but should be tested in
more rigorous ways. Finally, strategies should be devel-
oped to track and facilitate engagement in care once
individuals have accessed the service system.
Figure 1 depicts a proposed research pathway based

upon available evidence, which provides a hypothesis for
how suicide prevention could be designed in a healthcare
setting. Using this hypothesis-driven model, suicide
prevention should begin the moment individuals make
contact with the health system. Furthermore, all at-risk
individuals should be accurately identified and assessed.
All care providers should be able to assess and manage
patients at a level appropriate to their healthcare role, and
be able to successfully participate in coordinated care
efforts with specialists and other care providers.
Once identified, individuals should be entered into a

stepped care treatment pathway. They may be offered
numerous opportunities to access and engage in effective
treatment, including standard in-person options as well
as telephonic, interactive video, web-based, and smart-
phone interventions. Healthcare professionals should be
encouraging and supportive of participation. Care man-
agement should be collaborative across all health service
settings.
In this proposed model, acute, primary, specialty,

mental health, and chemical dependency care are all part
of one united system with a common goal of preventing
suicide. The focus of care management may be enhancing
engagement, care coordination, risk monitoring, contin-
ued stepped care, and provision of mental health services.
Combined, a comprehensive system using all of these
efforts may help mitigate suicide risk by improving access
to, and engagement in, healthcare services.
Although this utopian health system may exist in the

future, there is not enough evidence available on the best
approaches along each step in the process, how to
implement and tailor the best protocols within the
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Figure 1. Proposed research pathways for suicide prevention research on health services access and engagement
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current healthcare delivery system, or ways to reinvent
the healthcare system for optimal suicide prevention. In
particular, evidence is lacking on specific ideas that are
practical for health providers and are easy to implement
within health systems, given increasing demands. This
may be one of the largest barriers to successful suicide
prevention in healthcare settings. Thus, practical dissem-
ination and implementation approaches must also be
studied.
In order to achieve the goals set forth by the Action

Alliance, innovative and well-designed projects need to
be conducted within and across each area of the proposed
research pathway. New projects need to use radical new
ideas, designs, methods, and analyses that revolutionize
the field, as the current models have not produced the
intended reductions in suicide. There are several short-
and long-term priorities that can facilitate learning
over time.
Short-term research must first include epidemiologic

and observational studies examining the best ways to
identify those at risk and provide adequate monitoring
approaches without taxing the system, particularly among
those with universal risk in primary care and general
medical settings who have not been diagnosed with a
mental health condition. For individuals with risk factors
(indicated prevention approaches), identification and
assessment strategies could consider testing collaborative
stepped care models. For those identified as being at risk
(selective prevention), research investigating the effective-
ness of existing interventions (or their pragmatic adapta-
tions such as Screening, Brief Intervention, and Referral
to Treatment for improving treatment engagement)48

targeting suicidal thoughts and behavior is needed.
These studies should use strong research methodology,

such as randomized trials or carefully planned quasi-
experimental designs, while developing collaborative
partnerships across systems to increase sample sizes.
Researchers also can develop and test new and innovative
ways to measure the effectiveness of suicide interven-
tions. For example, researchers can harness the power of
the EMR to capture longitudinal information on stand-
ardized mental health and suicide risk assessments and
treatment utilization. Many systems have already incor-
porated mental health and suicide screening practices
into their daily workflows.49,50

Long-term research can evaluate innovative techni-
ques to redesign the healthcare system to provide treat-
ment and follow-up in novel ways, with a particular focus
on suicide prevention. New interventions should be
pragmatic and include technology-based strategies that
may be able to reach more individuals beyond standard
care seekers. Care systems may also evaluate new health
plan reimbursement models, which fit within recent
healthcare legislations expanding coverage for more
individuals. These models may follow the innovative
approach developed and implemented in Minnesota for
collaborative depression care reimbursement as part of
the Depression Improvement Across Minnesota, Offer-
ing a New Direction (DIAMOND) initiative.51

In all research, but particularly in intervention studies,
protocols must account for ethical and safety con-
cerns.52,53 There should be a clear protocol to monitor
and intervene regarding suicide risk for all participants
(both treatment and control/comparison groups),
including detailing specific steps based on varying levels
of severity. Researchers should consider expanded mon-
itoring of all participants for suicide risk and set clear
guidelines for when individuals should be censored or
referred for specialized care as well as rules for “stopping”
any study.52
www.ajpmonline.org
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The consent process is also critical, specifically for
intervention studies. It is essential to provide detailed
information regarding the risks and benefits to partic-
ipants, and to the parent/guardian for youth participants,
while outlining the rules and regulations about confi-
dentiality and duty to protect. In some circumstances,
researchers should consult local laws regarding possible
involvement of youth in studies in which it may be
difficult to obtain parent/guardian consent to do history
of abuse/neglect, drug use, or other circumstances.53
Conclusions
Overall, research implies that suicide is preventable, and
at-risk individuals served by healthcare systems deserve
care that is evidence-based. More research is needed on
practical ways to identify and assess suicide risk and to
test and implement effective interventions. Major prog-
ress has already been made by the Action Alliance
through the declaration of the AGs. The research path-
ways presented here can help facilitate future suicide
prevention and health services research.
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The goal of the National Action Alliance for Suicide Prevention is to reduce suicide and suicide
attempts in the U.S. by 40% in the next decade. In this paper, a public health approach is applied to
suicide prevention to illustrate how reductions in youth suicide and suicidal behavior might be
achieved by prioritizing research in two areas: (1) increasing access to primary care–based
behavioral health interventions for depressed youth and (2) improving continuity of care for youth
who present to emergency departments after a suicide attempt. Finally, some scientific, clinical, and
methodologic breakthroughs needed to achieve rapid, substantial, and sustained reductions in youth
suicide and suicidal behavior are discussed.
(Am J Prev Med 2014;47(3S2):S229–S234) & 2014 American Journal of Preventive Medicine
Introduction
Suicide is the third-leading cause of death in young
people aged 10–19 years in the U.S. and represents
a worldwide public health problem.1,2 Nonfatal

suicidal behavior is more prevalent and results in
significant morbidity and increased risk of suicide.2–4

The National Action Alliance for Suicide Prevention
(Action Alliance) envisions “a nation free from the tragic
experience of suicide”5,6 and charged its Research Priori-
tization Task Force (RPTF) with developing a public
health–oriented research agenda aimed at reducing rates
of suicide and suicidal behavior in the U.S. by 40% within
the next decade.6 For young people aged 10–19 years, this
would represent roughly 700 fewer suicide deaths and
more than 100,000 averted suicide attempts annually.1,3

The RPTF’s research agenda development process
identified 12 aspirational goals (AGs), defined as impor-
tant, practical, and results-oriented research efforts that
have the potential to rapidly and substantially reduce
suicide in the U.S.7 AGs are assumed to be “big ideas”
rather than circumscribed research projects.5,7 This
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article will discuss youth suicide prevention within the
context of two AGs: (1) AG8 aims to ensure that
affordable, accessible, and effective care is available to
all individuals at risk for suicidal behavior; and (2) AG9
aims to reduce treatment dropout at all stages of the care
process by enhancing continuity of care for suicidal
individuals.5

The authors first describe how rapid reductions in
youth suicide might be achieved by prioritizing research
targeting access to behavioral health interventions for
depressed youth in pediatric primary care settings. Next,
rapid reductions in youth suicide are discussed within the
context of improving continuity of care for young people
who present to emergency departments (EDs) after a
suicide attempt. These two service settings are empha-
sized because the majority of young people who die by
suicide have had contact with a primary care clinician
(PCC) or ED in the year prior to death.8,9 Finally, some
methodologic/conceptual barriers to achieving these AGs
in youth suicide prevention research are discussed.

Public Health Approach to Youth Suicide
Prevention
The public health–based approach to suicide prevention
adopted by the Action Alliance and the National Institute
of Mental Health (NIMH) involves four steps: (1)
identifying large subgroups of individuals with elevated
risk of suicide and in service settings appropriate for
intervention; (2) pairing at-risk subgroups with effective
interventions; (3) estimating the results of implementa-
tion; and (4) assessing timelines for implementation and
research.6 An additional element is to identify targets for
vier Inc. Am J Prev Med 2014;47(3S2):S229–S234 S229
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intervention that are prevalent, strongly associated with
suicide risk, and modifiable.10

Two risk factors, depression and suicide attempts, are
highlighted below as targets for intervention in pediatric
primary care and ED settings. Depression is common,
impairing, and likely the most relevant remediable risk
factor for youth suicide, given its association with suicide
attempts and 30-fold increased risk of completed sui-
cide.2,11 According to the 2011 National Youth Risk
Behavior Survey, 7.8% of all students in Grades 9–12
attending public and private school in the U.S. attempted
suicide in the past year, and 2.4% made a serious attempt
requiring medical attention.3 A prior suicide attempt is
the single most potent predictor of youth suicide.2

The authors describe below how the first three steps of
the public health–based approach to suicide prevention
can be applied to prioritizing research to improve access
to care for depressed youth and continuity of care for
adolescent suicide attempters. It must be emphasized that
the estimates and underlying assumptions used to calcu-
late potential reductions in youth suicide are imprecise,
owing to limitations of the existing evidence base.
Aspirational Goal 8: Access to Effective Care
Pediatric primary care is an ideal service setting for
intervention research aimed at rapidly reducing suicide
and suicidal behaviors among U.S. youth. In 2010, there
were more than 25 million adolescents aged 12–17 years
in the U.S.,1 and national survey data suggest that 82%
visit their PCC at least once annually.12 PCCs prescribe
most pediatric psychoactive medications13 and up to 80%
of youth who die by suicide were seen by their PCC or an
outpatient physician in the year prior to their death.8,9

The American Academy of Pediatrics recognizes suicide
prevention as a priority for pediatricians14 and has
endorsed guidelines for the care of depressed youth in
primary care.15,16

Meaningful improvements in the management of psy-
chiatric disorders in primary care settings require systemic
changes in primary care practice and access to a compre-
hensive system of mental health services.17 Collaborative
care models integrate mental health professionals into
primary care as educators, consultants, and clinicians in
order to bridge the gap between specialty and primary care,
improve communication and continuity of care, and
determine the most appropriate level of care.18

Collaborative care interventions for depressed older
adults within primary care that improve recognition of
depression and access to evidence-based diagnosis and
treatment have proven successful in decreasing both
depressive symptomatology and suicidal ideation.19–22

Applying lessons learned from these studies, the Youth
Partners in Care (YPIC) study compared a 6-month
quality improvement intervention designed to improve
access to evidence-based cognitive–behavioral therapy
(CBT) and antidepressant medication for adolescent
depression in primary care (n=211) to usual care
(n=207) enhanced by PCC education. Six months after
baseline assessment, patients who received the interven-
tion experienced significantly greater improvements in
access to mental health care, depressive symptoms,
mental health–related quality of life, and satisfaction
with care.23

The rate of suicide attempts or self-harm declined by
55% in participants receiving the intervention, from
14.2% at baseline to 6.4% at 6 months, compared to an
18% reduction (11.6% to 9.5%) for patients receiving
usual care. The difference was not statistically significant
(OR¼0.55, 95% CI¼0.23, 1.34; p¼0.19), perhaps because
of the low base rate of suicidal behavior at study entry.23

Collectively, collaborative care interventions in primary
care show promise in improving care for youth with
depression and reducing suicidal ideation and attempts.
The following example assumes an annual prevalence

rate of roughly 8% for suicide attempts in youth with
depression, and that 200–300 suicide attempts are made
for every completed pediatric suicide.1,2,11,24 Based on the
available literature23,25 and assuming a screening meas-
ure with adequate sensitivity and specificity,26 broad-
scale screening for depression in pediatric primary care
that reached 25% of adolescents aged 12–17 years in the
U.S. would identify more than 1 million youths who are
screen positive for major or minor depression (Table 1).
According to the promising YPIC study results,23 if the
rate of suicide attempt within 1 year could be halved by a
collaborative care depression intervention relative to
usual care, then about 125–208 lives a year could be
saved. This represents 13%–22% of the 936 suicide deaths
that occurred on average in the U.S. among 12–17-year-
olds between 2006 and 2010 (Table 1).
Aspirational Goal 9: Continuity of Care
Adolescents presenting to the ED after a suicide attempt
represent a high-risk target subgroup,6 with more than
103,000 presenting to U.S. EDs in 2011 after deliberate
self-harm, and 77,000 after a suicide attempt (Table 2).27

Most (73%) are discharged to the community from the
ED, yet less than 40% receive a follow-up visit within 30
days28 despite being at high risk for reattempt, especially
within the first 6 months.2 Moreover, up to 50% of youth
who die by suicide present to the ED within the year
preceding death.8

Three RCTs of interventions to promote mental health
treatment engagement and compliance for adolescents
www.ajpmonline.org



Table 1. Estimated number of suicide deaths in youth aged
12–17 years averted with primary care–based collaborative
care intervention for depression

U.S. Census Data (2010)

Number of youths aged 12–17 years in the U.S. 25,344,492

Expected number of youths having an annual
primary care visit (0.82) (USDHHS, 2009)

20,782,483

Screening for depression implemented in
primary care practices impacting 25% of all
patients

5,195,621

Expected number of youths screening positive
for depression (0.2)25–27

1,039,124

Expected estimates of suicide attempt within
1 yeara

Group A: Suicide attempts expected within
12 months of primary care visit after usual
follow-up care (0.08 � 1,039,124)

83,130

Group B: Suicide attempts expected within 12
months of primary care visit after collaborative
care intervention (0.04 � 1,039,124)

41,565

Expected estimates of suicide deaths (based
on roughly 200–300 suicide attempts for every
completed suicide)

Group A: Deaths expected within 12 months
of ED discharge after usual follow-up care
(0.003 � 83,130) (0.005 � 83,130)

250–416

Group B: Deaths expected within 12 months
of ED discharge after collaborative
care intervention (0.003 � 41,565)
(0.005 � 41,565)

125–208

Range of potential number of suicide deaths
averted through application of collaborative
care interventions in primary care

(250 – 125 ¼ 125) 125–208b

(416 – 208 ¼ 208)

Note: Average annual number of suicide deaths in young persons aged
12–17 years, 2006–2010, U.S.¼936.1
aAssumes annual suicide attempt rate of 8% in usual follow-up care
patients and a 4% attempt rate in patients receiving the collaborative
care intervention

b125–208 averted suicide deaths would represent an approximate
13%–22% annual reduction

ED, emergency department
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presenting with suicidal behaviors in the ED have yielded
encouraging results.29–32 One promising approach is the
Family Intervention for Suicide Prevention (FISP), a
family-based CBT intervention specifically designed for
use in the ED to increase motivation for follow-up
treatment, support, coping, and safety.33 Asarnow and
colleagues32 randomized 181 suicidal adolescents to
usual care (provider education alone) or FISP with care
linkage via telephone to increase motivation for follow-
up. FISP intervention patients were significantly more
likely to attend any outpatient treatment (92% vs 76%,
September 2014
p¼0.004); attend more outpatient treatment visits;
receive psychotherapy; and receive combined psycho-
therapy and medication.32

The following example assumes that the 12-month
recurrence rate of youth suicide attempts is 18% and that
roughly 0.5%–2.0% of recurrent attempters will die by
suicide within 12 months.34,35 Applying the findings of
Asarnow et al.32 to the CDC data (Table 2), approx-
imately 71,000 youths who received a treatment engage-
ment intervention will attend outpatient mental health
care after ED discharge compared with 58,000 youths
receiving usual care. CBT is effective in preventing
recurrent suicide attempts in adults.36 Although there is
currently no intervention specifically designed to prevent
adolescent suicide reattempts,37 if such an intervention
could halve the reattempt rate compared with usual care,
then about 27–127 lives each year may be saved. This
represents 1%–7% of the 1,821 suicide deaths that
occurred on average in the U.S. among 10–19-year-olds
between 2006 and 2010.

Breakthroughs Needed
The above-noted examples are simple illustrations of
how the public health approach to suicide prevention
might be applied to high-risk pediatric subgroups in two
important general medical settings. A full discussion of
other promising approaches and service settings is beyond
the scope of this article. Although it is likely that improving
access to care in general diminishes youth suicide risk,38 a
major scientific roadblock toward achieving rapid reduc-
tions in youth suicide and suicidal behavior is the lack of
specific interventions with proven effectiveness in reducing
recurrent suicide attempts in RCTs.37,39

Most RCTs testing psychotherapeutic or psychophar-
macologic interventions for depression have excluded
suicidal youth, making findings from these studies
difficult to translate to depressed, suicidal youth. This
means that scientific guidance is lacking with regard to
treatment choice, even if treatment engagement inter-
ventions are 100% effective in linking suicidal youth with
mental health services after discharge from the ED or
other general medical settings.
There is an urgent need to develop, test, and refine the

most promising interventions to reduce adolescent
suicide attempts, which include (1) attachment-based
family therapy to target family processes associated with
depression and suicide40; (2) integrated CBT for suicidal,
alcohol- or substance-abusing adolescents41; and (3) CBT
for suicide prevention, which consists of a chain analysis
of the index suicide attempt, development of a safety
plan, and an individualized treatment plan designed to
reduce reattempts.37



Table 2. Estimated number of suicide deaths in youth aged 10–19 years
averted with ED-based mental health treatment engagement interventions
and interventions to reduce suicide attempts

WISQARS Non-fatal Injury Reports (2011)28

Number of youths treated in an ED for any reason 5,354,995

Number of youths presenting for self-harm (all injury causes) 103,342

Expected number of youths presenting after a suicide attempt 76,640

(1.0 � 49,937 self-poisoning) þ (0.5 � 30,943 self-cutting) þ
(0.5 � 22,462 all other causes)

Application of the findings of Asarnow et al.33 to estimate outpatient
follow-up mental health treatment engagement

Group A: Number of youths expected to attend mental health
treatment after ED discharge in usual care (0.762 � 76,640)

58,400

Group B: Number of youths expected to attend mental health
treatment after ED discharge in enhanced mental health intervention
(0.921 � 76,640)

70,586

Expected estimates of suicide reattempt

Group A1: Reattempts expected within 12 months of ED discharge
after usual follow-up care (0.18 � 58,400)

10,512

Group A2: Reattempts expected within 12 months of ED discharge
after EB intervention (0.09 � 58,400)

5,256

Group B1: Reattempts expected within 12 months of ED discharge
after usual follow-up care (0.18 � 70,586)

12,706

Group B2: Reattempts expected within 12 months of ED discharge
after EB intervention (0.09 � 70,586)

6,353

Expected estimates of suicide deaths

Group A1: Deaths expected within 12 months of ED discharge after
usual follow-up care (0.005 � 10,512) (0.02 � 10,512)

53–212

Group A2: Deaths expected within 12 months of ED discharge after EB
intervention (0.005 � 5,256) (0.02 � 5,256)

26–105

Group B1: Deaths expected within 12 months of ED discharge after
usual follow-up care (0.005 � 12,706) (0.02 � 12,706)

64–254

Group B2: Deaths expected within 12 months of ED discharge after EB
intervention (0.005 � 6,353) (0.02 � 6,353)

32–127

Range of potential number of suicide deaths averted through
application of mental health treatment engagement interventions in
EDs and subsequent EB suicide prevention interventions after
discharge from the ED

Intervention with no additional treatment engagement intervention:
(53 – 26 ¼ 27) (212 – 105 ¼ 107)

27–127a

Intervention plus treatment engagement intervention: (64 – 32¼ 32)
(254 – 127 ¼ 127)

Note: Average annual number of suicide deaths in youth aged 10–19 years, 2006–2010,
U.S.¼1,821.1
a27–127 averted suicide deaths would represent an approximate 1%–7% annual reduction.
EB, evidence-based; ED, emergency department; WISQARS, Web-based Injury Statistics Query
and Reporting System
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The lack of psychopharmacologic research specifically
targeting suicidal behavior in youth is particularly strik-
ing. Accumulating evidence suggests that lithium carbo-
nate has a preventive effect on suicide in adults with
mood disorders,42 yet claims data suggest
that adolescent use of lithium is declining
in favor of other medications.43 Studies
must be statistically powered to examine
treatment effects on the rate of suicide
attempts, not just proxy outcomes like ED
visits or suicidal ideation, and should
explore predictors of treatment dropout.
If specific interventions prove efficacious,
future studies can examine effectiveness,
alone or in combination with other
promising interventions.
Dissemination, implementation, and

diffusion studies in real-world treatment
settings can follow if effectiveness stud-
ies demonstrate a robust treatment sig-
nal. Over time, it will be necessary to
demonstrate the cost-effectiveness of
intervention programs designed to treat
and ameliorate suicidal behavior in
young people, but such cost-effecti-
veness calculations are complex and
difficult to model. As patients who are
suicidal or who have attempted suicide
are often excluded from clinical trials, it
is also essential to test interventions of
known efficacy in reducing depression,
substance abuse, or other known, mod-
ifiable risk factors of suicide in patients
at acutely elevated risk for suicide such
as in inpatient/ED settings.
Rapid, substantial, and sustained

reductions in youth suicide are unlikely
to occur in the U.S. unless effective
interventions penetrate community
healthcare settings. Although collabora-
tive care interventions for depression
have been well tested for older adults
in primary care, a large-scale pediatric
study analogous to the Improving
Mood-Promoting Access to Collabora-
tive Treatment (IMPACT) study21,22 of
depressed elderly deserves considera-
tion, particularly if potentially suicidal
youth are not excluded and the study is
adequately powered.
Suicide risk stratification tools are

needed to optimally implement collab-
orative care interventions, and if used in
conjunction with validated suicide risk screening meas-
ures, could help clinicians identify and refer suicidal
youth to the most appropriate level of care.26 Similarly,
large-scale quality improvement interventions such as
www.ajpmonline.org
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the Perfect Depression initiative,44 which succeeded in
reducing the rate of suicide in a large HMO, deserve
study in pediatric settings.
Academic–community research partnerships targeting

vulnerable yet hard-to-reach patients could make effective
interventions accessible to youth from racially/ethnically
and geographically diverse backgrounds while fostering a
science-to-practice process that culturally refines, adapts,
and translates evidence-based interventions into com-
munity interventions. Federally Qualified Health Centers
(FQHCs) serving predominantly low-income, uninsured,
and racial/ethnic minority populations may be prime
settings for such collaborative research.
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Increasing help-seeking and referrals for at-risk individuals by decreasing stigma has been defined as
Aspirational Goal 10 in the National Action Alliance for Suicide Prevention’s Research Prioritization
Task Force’s 2014 prioritized research agenda. This article reviews the research evidence on the
impact of mass media awareness campaigns on reducing stigma and increasing help-seeking. The
review will focus on both beneficial and iatrogenic effects of suicide preventive interventions using
media campaigns to target the broad public. A further focus is on collaboration between public
health professionals and news media in order to reduce the risk of copycat behavior and enhance
help-seeking behavior. Examples of multilevel approaches that include both mass media
interventions and individual-level approaches to reduce stigma and increase referrals are provided
as well.
Multilevel suicide prevention programs that combine various approaches seem to provide the

most promising results, but much more needs to be learned about the best possible composition of
these programs. Major research and practice challenges include the identification of optimal ways to
reach vulnerable populations who likely do not benefit from current awareness strategies. Caution is
needed in all efforts that aim to reduce the stigma of suicidal ideation, mental illness, and mental
health treatment in order to avoid iatrogenic effects. The article concludes with specific suggestions
for research questions to help move this line of suicide research and practice forward.
(Am J Prev Med 2014;47(3S2):S235–S243) & 2014 American Journal of Preventive Medicine
Introduction
The stigma of mental illness is a complex construct
with affective, cognitive, and behavioral compo-
nents that affects attitudes and behavior patterns

at both the individual and population levels. Its reduction
requires a multidirectional approach.1 Measures such as
federal antidiscrimination legislation have been shown to
be an important cornerstone against stigmatization of
mental illness, but multiple components of the stigma
process are beyond the reach of legislation, and need to
be coupled with preventive programs to positively impact
itute of Social Medicine (Niederkrotenthaler, Till), Suicide
, Center for Public Health, Medical University of Vienna,
ia; Suicide Awareness Voices of Education (Reidenberg),
Minnesota; and the Columbia University/New York State
titute (Gould), New York, New York
rrespondence to: Thomas Niederkrotenthaler, MD, PhD,
l University of Vienna, Center for Public Health, Institute of
e, Suicide Research Unit, Kinderspitalgasse 15, 1090 Vienna
l: thomas.niederkrotenthaler@meduniwien.ac.at.
$36.00
i.org/10.1016/j.amepre.2014.06.010

rican Journal of Preventive Medicine � Published by Else
people’s perceptions of mental illness or increase help-
seeking across heterogeneous populations.1,2

The reduction of stigmatization of mental illness is
considered to be relevant to the prevention of a variety of
adverse mental health outcomes, including suicide. From
the perspective of a public health approach to suicide
prevention, some suicide prevention advocates consider
raising public awareness of the scope of the problem of
mental illness and suicide as a first key step in reducing
the public health problem.3

However, there is also the counter-argument that
targeting the broader public to raise awareness of the
scope of the problem may adversely affect vulnerable
individuals.4–6 Adverse effects may be due to an increase
in norms that describe suicidal behavior as common or
frequent. This may increase the likelihood that individ-
uals will believe that engaging in suicidal behavior is
widespread and therefore acceptable.7,8

Suicide prevention researchers and practitioners alike
are frequently torn between these two lines of thin-
king, and there is currently mixed evidence regarding
vier Inc. Am J Prev Med 2014;47(3S2):S235–S243 S235
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beneficial and harmful effects of broad-scale awareness
programs.4,5,9 A 2006 survey by Research!America10,11

found that 89% of the U.S. population believed that
mental health was as important as physical health, and
48% strongly agreed that “many suicides and suicide
attempts can be prevented.” Further, input from the
National Action Alliance for Suicide Prevention’s
(Action Alliance) Research Prioritization Task Force
(RPTF) stakeholder survey highlighted the reduction of
stigma and increased help-seeking as a priority, because
of a prevalent perception that suicidality continues to be
stigmatized.11 Persons bereaved by suicide describe
isolation and misunderstanding of their loss as a result
of this stigma.12,13

This report focuses on various types of broad public
health messaging/media-based approaches that aim at
reducing the burden of suicide. These approaches
include campaigns to reduce the stigma of mental
illness and increase public awareness of suicide, media
campaigns to increase help-seeking as well as efforts to
prevent copycat suicides. The authors elaborate on how
multilevel approaches are related to Aspirational Goal
10 and provide examples of research efforts that seem
necessary to move the field of suicide prevention
forward.

Influences on Help-Seeking
Individuals generally seek mental health services in a
series of interactive stages that involve problem recog-
nition, decision to seek help, and service selection. These
stages can be influenced by a number of other factors,
including attitudes and beliefs about suicide, health
literacy, internal and external barriers, and perceived
need for treatment.14,15 Studies on help-seeking often use
heterogeneous definitions of help-seeking, and methodo-
logic inconsistencies across studies have been noted in
the literature.16

One of the few available conceptual frameworks that
may help increase consistency across studies is the frame-
work proposed by Rickwood and Thomas,16 which takes
into account the specific part of the help-seeking process to
be investigated, the source and type of assistance, and the
type of mental health concern. Studies have inventoried
reasons why individuals with suicidal ideation do not
frequently seek help, some of which are outlined below.
Stigma—both self- and other-induced—is believed to

reduce the likelihood that an individual will seek help to
resolve a suicidal crisis.17,18 Men, who have the highest
rate of suicide and lower rates of accessing care for many
health problems, particularly mental health services, are
assumed to have more stigma and resistance to help-
seeking, as are people with less exposure to suicide, of
older age, with less education, or from culturally diverse
backgrounds.18

According to Corrigan,19 stigma can be described “in
terms of prejudice (agreement with stereotypic beliefs
leading to hostile emotional responses, such as fear and
anger) and discrimination (the behavioral consequence
of prejudice, which leads to social distance and the loss of
opportunity).” However, research on stigma of mental
illness and suicidal ideation has been hampered by
heterogeneous definitions of stigma. Furthermore, a
shortage of validated scales to measure stigma has been
noted in the literature.20 A scale to directly measure the
stigma of suicide in the community has recently been
proposed by Batterham and colleagues20 in Australia and
was found to have robust psychometric properties that
require international validation.
A lack of problem recognition has been found to be

one of the most prevalent reasons among teenagers and
adults for not seeking help for suicidal ideation or mental
health issues.14,21–24 It is a more prevalent barrier to help-
seeking among callers to the National Suicide Prevention
Lifeline than financial or personal barriers (e.g., shame)
or barriers related to perceptions about mental health
services.21

Furthermore, maladaptive coping strategies, such as
not considering external help, have been found most
prevalent among high-risk youth,15 and help-seeking
intentions seem to further decrease with increasing
suicidal ideation (so-called help-negation).24

News Media Approaches to Preventing
Suicide
The media play an important role in the stigmatization of
mental illness, suicidal ideation, and persons bereaved by
suicide. The reduction of stigmatization by influencing
public perceptions of suicide has been an important
target in media-related suicide prevention efforts over the
last two decades. Unfortunately, there are many discrep-
ancies between typical media reports of suicide and
actual suicide in the population, which may generate
and help maintain stereotypes of suicide.
Suicide reports in news media are selective, frequently

underreport the relationship between suicide and mental
illness, and focus frequently on the reporting of homicide
suicides.25–27 Repetitive reporting of suicide in the
context of homicide may increase or contribute to
maintaining the stigmatization of suicidal individuals
and of those bereaved by suicide. Young people without
past experiences of seeking professional help have been
found to largely rely on inaccurate media stereotypes.24

The discrepancies between the realities of suicide pre-
vention and the reality portrayed in the mass media
www.ajpmonline.org
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therefore warrant attention in public education on
suicide prevention.
Following the publication of Goethe’s The Sorrow of

the Young Werther in 1774,28 several suicides by young
men of similar age and with suicide motives like the
protagonist in Goethe’s novel were reported in the
literature. There is strong evidence today that media
portrayals of suicide can lead to additional suicides, the
so-called Werther effect, but negative findings also
continue to be reported.29–32

The evidence of copycat behavior is strongest follow-
ing media coverage of a celebrity suicide, and for other
types of repetitive, high-quantity reporting.29,33,34

A recent meta-analysis29 identified an average significant
cumulative increase of 0.26 suicides per 100,000 people
in the month following reporting on a celebrity suicide.
The effect seemed to vary with the type of celebrity
involved, with entertainers having the largest impact.29

Effects have been shown to be most pronounced
in subpopulations that resemble the portrayed suicide
with regard to gender, age group, and selected suicide
methods.34,35

Although most research has focused on the impact of
news media reporting, some studies also have detected
potential copycat behavior following fictional media
programs.36 For example, a fictional German TV series
featuring the suicide of a teenager—which was produced
in the 1980s with an aim to increase awareness of
suicide—was associated with a strong increase in suicides
among teenagers and young adults of similar age who
used the same suicide method. An increase was witnessed
again when the series was repeated later on.37

Most studies rely on aggregate data to analyze poten-
tial copycat behavior. These studies cannot account for
whether those who died by suicide after the broadcast
were actually exposed to the broadcast. Ecologic studies
may also be subject to ecologic fallacy. There are only a
limited number of individual-level studies available that
support the negative influence of some sensationalist
suicide reports on actual suicidal behavior.31

The consideration of potential copycat behavior and
prevention thereof is essential in any public media
discourse on suicide, including both media reporting
on suicide and campaigns to increase awareness of the
problem of suicide. Particularly with regard to news
reporting, prevention efforts frequently involve the dis-
tribution of media recommendations for suicide
reporting.
The U.S. recommendations were revised and rel-

eased in 2012 by several national and international
suicide prevention organizations in partnership with jou-
rnalism and media representatives and are available at
reportingonsuicide.org (see also nimh.nih.gov/health/top
September 2014
ics/suicide-prevention/recommendations-for-reporting-
on-suicide.shtml). Similar recommendations are avail-
able from theWHO.38 There is some evidence that media
recommendations have resulted in improved and less
sensational media reporting about suicide39–42 and may
have even contributed to a decline in suicides.42

A suicide-protective effect of news articles featuring
someone overcoming a suicidal crisis has been termed
the Papageno effect—after the character in Mozart’s
opera The Magic Flute, who overcomes his suicidal crisis
in the last minute because of three boys who remind him
of alternative coping strategies.32 Reporting on individual
mastery of crises is recommended in media guidelines for
reporting suicide. In an Austrian sample, these news
articles turned out to lack the sensationalist character-
istics that were common in some articles on completed
suicide and suicide statistics.32

The problem of suicidal ideation and how to cope
with it was raised in a responsible way in these articles,
which may help reduce stigmatization of suicidal
ideation and of individuals who suffer from suicidal
thoughts. Moreover, publication of articles on coping
with suicidal ideation was associated with a decrease in
suicide rates in the area where they were widely
distributed, suggesting that these articles may have a
suicide-protective effect.
A potential explanation for a protective effect of these

media reports may derive from the inherent social
normative messages in media reports on mastery of
crisis, which present help-seeking and constructive
behaviors as the outcome of psychosocial crisis and
may thereby manage to increase the psychological
availability (sometimes referred to as “cognitive avail-
ability”43) of alternatives to suicide. Portrayals of ways on
how to actively cope with suicidal ideation, emphasizing
other options than suicide, may help to broaden the
perspective in some individuals, particularly those in the
psychological state of cognitive and affective constriction
that has frequently been used to describe the dangerous
tunneling and narrowing of the range of opportunities in
suicidal individuals.44,45

Awareness Campaigns Using Mass Media
as a Tool
Media awareness campaigns comprise a heterogeneous
set of prevention efforts that pursue the goals of either
decreasing the stigma of mental illness, raising awareness
of the problem of suicide, increasing help-seeking, or,
most frequently, a combination of several of these goals.
Some of the campaigns focus primarily on mental illness
(particularly depression), whereas others focus primarily
on suicide. Accordingly, the campaign structures and
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evaluation methods vary widely, but all of these efforts
are based on the aspiration to ultimately help prevent
suicide.
In general, broad awareness campaigns can be

considered a type of social advertising,46,47 which differs
from conventional advertising by focusing on informa-
tion that reminds people of their vulnerability and
mortality, thereby triggering fear. Social advertising
typically activates psychological defense mechanisms
in the audience more so than conventional advertising,
which may reduce the effectiveness of these messages.48

Broad awareness campaigns may require additional
components to effectively enhance learning and moti-
vation in the target group to adopt the advertised
behavior.
Many of the currently used awareness programs in

suicide prevention apply a broad-scale approach. Yet,
awareness campaigns that aim at increasing awareness or
knowledge of suicide using media rarely apply the
findings from media research. Moreover, studies on the
effectiveness of awareness campaigns are currently scarce
and provide mixed results, at best. In a review of 15
public campaigns about depression or suicide awareness
between 1987 and 2007, Dumesnil and Verger49 found
only a modest improvement in public knowledge of and
attitudes toward depression or suicide. Most studies did
not assess the durability of the attitude changes, and none
of these programs demonstrated an impact on help-
seeking.49

For high-risk groups, such as individuals with major
depression and suicidal ideation, no improvements in
terms of attitudes toward treatment seeking and, more
importantly, treatment-seeking behavior, were reported
following an intensive community education program in
Australia.50 Furthermore, studies failed to demonstrate
an effect on important primary outcome measures such
as suicidal ideation or behavior.
A billboard study conducted by Klimes-Dougan et al.

and the Suicide Awareness Voices of Education (SAVE)
in 20095 indicated that when exposed to the public
awareness message “Prevent suicide. Treat depression.
See your doctor,” adolescents most vulnerable to suicide,
but not those with low vulnerability, had an increase in
maladaptive coping behaviors. The findings of this study
were largely replicated in a young adult population6 and
clearly suggest that caution is warranted when aware-
ness campaigns are used to educate the public about
suicidality.
Such campaigns may have unwanted backlash effects,

or may not reach the most vulnerable populations. For
example, in Austria, a 20-fold increase in utilization of a
crisis hotline after the promotion of the crisis line
telephone number on national television was reported,
along with a tripling of clients at the crisis center.
However, the proportion of suicidal individuals among
clients decreased considerably after the campaign.45

A significant increase of calls to an emergency mental
health service was also reported following a mass media
campaign in Cuyahoga County, Ohio.51 This campaign
adopted the message “Suicide is preventable. Its causes
are treatable. For immediate help call (emergency
number).”
Besides campaigns that primarily aim to increase

knowledge of suicide risk or increase awareness of
services, there are also examples of campaigns that focus
directly on the stigma of mental illness with the aim of
changing public attitudes to mental illness on a broader
level.19 However, there is little evidence that supports
that public service announcements addressing the stigma
of mental illness are effective in reducing prejudicial
attitudes and discriminatory behaviors.19

For example, factsheets from the Royal College of
Psychiatrists’ Changing Minds campaign in the United
Kingdom on stigmatizing attitudes of the general public
toward schizophrenia or substance use disorders were
largely ineffective in changing these attitudes in the study
participants.52 Another campaign targeting youth and
young adults in British Columbia, Canada,53 featured a
prominent male sports figure talking about mental health
issues and used online social media to convey its message.
It resulted in an increase of campaign and website
awareness, and those who were exposed to the campaign
were significantly more likely to talk about and seek
information relating to mental health issues. However,
attitudes toward mental health issues did not change.53 It
has been noted that more evaluation of these types of
campaigns is warranted, particularly regarding tangible
positive impacts that go beyond the assessment of
penetration in the population.19

There are also campaigns and initiatives that aim at
improving attitudes toward treatment and health serv-
ices. Help-seeking attitudes are thought to be a key
barrier to service use for mental health problems.
A meta-analysis of studies on help-seeking attitudes
revealed an increasingly negative attitude toward help-
seeking between 1968 and 2008,54 which has been
hypothesized as an unintended side effect of marketing
biological therapies and medicalizing mental health
problems.54

The evidence for the effectiveness of related campaigns
that address attitudes toward mental health services is
mixed.54 For example, Jorm and colleagues55 conducted
an RCT to assess the effect of evidence-based consumer
guides on effective treatment options for depression in a
randomly selected community sample of individuals
who screened positive for depression. The results showed
www.ajpmonline.org
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that attitudes to some treatment options improved.
However, there were no increases in actual help-
seeking.55

Multilevel Approaches
Multilevel approaches using individual-level strategies,
such as gatekeeper training, to complement a campaign
using media as a tool to distribute information to a
smaller, well-defined audience has been used frequently
in recent years, and some evaluations show promising
results.4 A Germany-based awareness campaign focusing
on depression has involved physician training, informa-
tion and awareness campaign for the broad public (e.g.,
movie spots, flyers); educational training for gatekeepers
including teachers, priests, or geriatric care staff; as well as
support of self-help-activities.56,57

There was a significant reduction of completed and
attempted suicide combined following the program.
Furthermore, there was some improvement in public
knowledge of depression, which did not, however,
include an improvement of negative attitudes toward
antidepressant medication.56,57 In Australia, a multi-
media campaign promoting mental health literacy and
help-seeking behavior increased awareness of suicide risk,
depression, and other mental health issues and reduced
the perceived barriers to seeking adequate help in youth.9

In the U.S., Boeke, Griffin, and Reidenberg58 reported
that, following a 6-month awareness campaign on suicide
prevention in Minnesota, knowledge of how to help a
depressed or suicidal person was good among individuals
who participated in the evaluation. They identified a need
to involve physicians and other healthcare providers in
such campaigns. Physician and other gatekeeper train-
ings that might be used to complement media campaigns
may occur in a variety of settings (e.g., schools, military
installations, community settings). They have yielded
partially positive findings regarding their effects on
knowledge of suicide and attitudes toward suicide, intent
to seek treatment, and referral behaviors.4,59

However, outcomes documenting behavioral changes
are limited, particularly for the highest-risk individuals.
Gatekeepers with professional responsibilities related to
referral seem more likely to increase referral behaviors60

and intent to seek treatment,22 but it is not clear if their
enhanced skills are sufficient to reach the individuals
most in need of referral. Few programs have directly
addressed the reduction of stigma as a goal.
A program in the U.S. Air Force that focused on

decreasing the stigma of help-seeking included several
components such as education of leadership and staff,
guidelines for commanders on the use of mental health
services, the establishment of trauma stress response
September 2014
teams, and surveillance measures.61 An evaluation of this
initiative indicated a statistically significant decline in
suicide rates over time compared to baseline but did not
include an evaluation of its impact on stigma associated
with help-seeking.61

Future Research
Future research needs to focus on appropriate ways of
providing information about suicidality in order to
reduce stigma of suicidal ideation, mental illness, and
stigmatization of those bereaved by suicide, to increase
help-seeking behavior and referrals, and to ultimately
reduce suicides. Awareness campaigns and multilevel
intervention approaches, such as combinations of
broad public health approaches using the mass media
and individual-level approaches using gatekeeper
training, need to be evaluated with regard to their
overall effectiveness, and attempts should be made to
identify which of the single components are most
effective. Particular emphasis also needs to be placed
on the evaluation of effects on individuals at risk for
suicide.
Most researchers agree that audience characteristics,

sender characteristics, and the actual media content
influence media effects; therefore, a consideration of
several factors that may determine media effects will
help guide this research.
A paucity of research exists for individual audience

characteristics, including risk status, which may impact
media effects. A focus on these characteristics may shed
light on the understanding of both protective and
harmful media effects. For example, personal suicidal
ideation may influence the reception and effects of media
products. In a recent laboratory experiment, individuals
with higher baseline suicidal ideation before watching a
movie with suicidal content were more likely than
audiences with lower suicidal ideation scores to get ideas
about their own problem solving from the films.62

From a sender perspective, qualitative research on
journalist perspectives has identified commercial com-
petition, willingness to address social problems, and
reading interest as main drives for suicide reporting.63

Research on journalists’ attitudes about reporting on
suicide and the published media recommendations may
assist in the successful dissemination, implementation,
and adherence to media recommendations.
The question of how and what to report in order to

reduce the stigma surrounding mental illness, suicidal
ideation, and suicide decedents without promoting
suicidal behavior, while still providing information on
risk and protective factors and coping strategies, includ-
ing treatment resources, remains the foremost public
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health challenge regarding the media’s role in suicide
prevention and stigma reduction.
More evaluation work is needed to determine the

impact of media recommendations on the quality of
reporting and suicide rates.42 Moreover, the specific
recommendations require further scientific evaluation,
as they are mainly based on expert opinions. Media
recommendations also need some adaptation to meet the
requirements of emergent media sources such as online
news and social media.
More research needs to focus on the underlying

mechanisms of media effects.64 A recent review65 has
identified a clear lack of studies on the protective effects
of media reporting whereas there are many on harmful
effects. Because this research may open up new oppor-
tunities for awareness campaigns and reporting on
suicidal ideation and suicide in news media, a stronger
emphasis on protective effects seems necessary in future
research endeavors.
For all types of media campaigns, including those that

address public awareness of suicide risk, public aware-
ness of services to prevent suicide, mental health issues
on a broader level, or stigmatization of suicide and
mental illness, more evaluation work is needed. The
specific aims and objectives need to be defined well in
advance, and predefined primary and secondary out-
comes need to be evaluated.
In anti-stigma campaigns, the ultimate question is how

to talk about suicide and reduce the stigmatization of
suicidal ideation and mental illness without additional risk
to vulnerable groups. Stigma associated with suicidal
ideation and mental illness frequently hinders individual
disclosure of mental health issues and adequate responses to
suicidal communication and thereby hampers suicide
prevention efforts. Stigma reduction efforts should therefore
promote communication and disclosure of suicidal
ideation. Guidelines on how to develop a stigma reduction
initiative are available from the Substance Abuse and
Mental Health Services Administration (SAMHSA)
and may assist in the development of anti-stigma
campaigns.66

Caution is needed to avoid normalizing the suicidal
acts in these campaigns, which may have adverse effects.
Research findings from media and communication
studies need to be considered when developing aware-
ness campaigns to reduce the risk of harm. In the short
term, experimental studies that shed light on several core
research questions related to the impact of the inter-
vention need to be conducted before awareness cam-
paigns on the community level are implemented. Some of
these questions are outlined below.
Priority should be given to RCTs and well-planned

controlled research designs, which are currently scarce.4
Vignettes or other stimuli and cognitive interviewing
could be used to identify potentially useful or iatrogenic
content for stigma-reduction and help-seeking interven-
tions. Quantitative and qualitative research as well as
combinations of both will be necessary.
Some specific research questions may include the

following: (1) What is the immediate impact of specific
awareness/information messages (in news media or in
awareness campaigns) in terms of actual help-seeking
behavior? (2) What individual characteristics impact/
mediate any immediate media effect? For example, do
media effects vary with regard to age, gender, personality
characteristics, and suicide risk status of the audience?
(3) How are messages interpreted in relation to how they
are intended, with a particular focus on those vulnerable
to suicide? (4) What are the effects of media campaigns
focusing primarily on suicide or suicide prevention as
compared to campaigns that address mental health issues
or their prevention in terms of outcomes relevant to
suicide prevention? and (5) How do vulnerable individ-
uals use media to obtain information related to suicide
and suicide prevention?
Finally, owing to the documented shift in the media

landscape from more traditional media types to online
and other new forms of mass media, including social
media,67 differences between effects of awareness mes-
sages delivered online and via traditional media types
require evaluation.
Social relationships based on trust and understanding

are clearly established factors that facilitate help-
seeking.24,45 It is therefore necessary to investigate how
individuals can best establish these relationships in times
of need. Conflict resolution training, which includes
problem recognition training in various settings such as
schools but also via online media, may help to increase
problem-solving skills.
Men and boys in particular need to be encouraged to

express emotions in ways that are perceived as strength
rather than weakness,24 and research should focus on
groups known to show more resistance toward help-
seeking. Whether findings from such studies can be used
to shape future media campaigns is an empirical question.
Individual-level or multilevel strategies may be best suited
to facilitate the enhancement of social relationships
and problem-solving skills that underlie help-seeking
behavior.
Multilevel interventions using several intervention

approaches that may complement each other tend to
show more promising results than single-level interven-
tions and are increasingly used and recommended.60,68

However, substantially more research is needed to
determine the effectiveness of multilevel interventions.
Promising multilevel programs that should be examined
www.ajpmonline.org
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further are educational programs that target the public
and are combined with training of practitioners and
primary care personnel in the diagnosis and treatment of
depression and suicidality.59,69

Novel analytic strategies are needed to compare the
potential benefits of individual-level interventions target-
ing high-risk groups with those of more mass media/
public health approaches. Research is also needed to
identify the optimal balance or combination of
individual-level and public health–level approaches in
order to achieve their maximum impact.
Depending on the aims and target group of an

education program using media, researchers can select
appropriate candidate media vignettes. For anti-stigma
campaigns, examples of outreach materials are available
from SAMHSA.66 If the aim of the initiative is to
encourage individuals to intervene if someone close to
them is suicidal, the theory of planned behavior (TPB)
has recently been proposed to guide the content of
persuasive messages. The TPB posits that a person’s
behavior can be predicted by attitudes toward the
behavior, subjective norms related to the behavior,
the intention to perform that behavior, and control
beliefs that describe beliefs about being able to
perform the action based on the presence of skills,
absence of obstacles, and other factors.70 Salient relevant
beliefs associated with the specific outcome can be
assessed using open-ended interviews or focus group
techiques.70

If the media campaign targets individuals at risk for
suicide or if at-risk individuals are to be exposed to the
campaign, the selected media vignette should be tested
regarding their effect on self- or perceived stigma, help-
seeking attitudes, and suicidality (Figure 1). The vignettes
should be tested for different types of audiences within
the target population (e.g., groups with different suicide
risk status) to determine their appropriateness as a
suicide prevention initiative. It is essential that evidence
from different settings be combined to identify the most
promising elements and complementary components for
suicide prevention programs.
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Conclusions
Suicide is a significant public health problem for which
all aspects should be addressed seriously, including
awareness efforts. In this article, the authors have
provided evidence for mass media as a powerful tool to
address the stigma surrounding suicidal ideation and
mental illness, although more research is needed before
any definitive conclusions can be made about how this
tool can best be used to increase help-seeking and
prevent suicide, particularly in vulnerable populations.
Recent findings such as the responsible reporting pat-
terns in news articles on individual mastery of crisis,
which were associated with a possible suicide-protective
Papageno effect, provide an important basis for further
research in the topic area.
All suicide preventive interventions should carefully

consider the recommendations for reporting suicide
when using media as a tool. Because of the omnipresence
of mass media in everyday life and their use by even the
most vulnerable populations, research on how to provide
the best suicide prevention possible via mass media
constitutes a high priority and timely topic area for
suicide research and prevention.
Publication of this article was supported by the Centers for
Disease Control and Prevention, the National Institutes of
Health Office of Behavioral and Social Sciences, and the
National Institutes of Health Office of Disease Prevention.
This support was provided as part of the National Institute of
Mental Health-staffed Research Prioritization Task Force of
the National Action Alliance for Suicide Prevention.
This work was funded by the Austrian Science Fund (FWF)

(salary for Benedikt Till; grant number P-23659-B11).
No financial disclosures were reported by the authors of this

paper.
References
1. Cummings JR, Lucas SM, Druss BG. Addressing public stigma and

disparities among persons with mental illness: the role of federal policy.
Am J Public Health 2013;103(5):781–5.

2. Clark W, Welch SN, Berry SH, et al. California’s historic effort to
reduce the stigma of mental illness: the Mental Health Services Act.
Am J Public Health 2013;103(5):786–94.

3. WHO Health Report. Mental health: new understanding, new hope.
Geneva: WHO, 2001.

4. Klimes-Dougan B, Klingbeil DA, Meller SJ. The impact of universal
suicide-prevention programs on the help-seeking attitudes and behav-
iors of youths. Crisis 2013;34(2):82–97.

5. Klimes-Dougan B, Yuan C, Lee S, Houri AK. Suicide prevention with
adolescents. Considering potential benefits and untoward effects of
public service announcements. Crisis 2009;30(3):128–35.

6. Klimes-Dougan B, Lee CYS, in collaboration with Suicide Awareness
Voices of Education. Suicide prevention public service announce-
ments. Perceptions of young adults. Crisis 2010;31(5):247–54.

http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref1
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref1
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref1
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref2
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref2
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref2
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref3
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref3
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref4
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref4
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref4
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref5
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref5
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref5
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref6
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref6
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref6


Niederkrotenthaler et al / Am J Prev Med 2014;47(3S2):S235–S243S242
7. Rimal RN, Real K. Understanding the influence of perceived norms on
behaviors. Commun Theory 2003;13(2):184–203.

8. Cialdini RB, Kallgren CA, Reno RR. A focus theory of normative
conduct: recycling the concept of norms to reduce litter in public
places. J Pers Soc Psychol 1990;58(6):1015–26.

9. Wright A, McGorry PD, Harris MG, Jorm AF, Pennell K. Develop-
ment and evaluation of a youth mental health community awareness
campaign—the compass strategy. BMC Public Health 2006;6:215.

10. Research!America. Mental health not given equal importance, Amer-
icans say. Alexandria VA: Research!America, 2006.

11. National Action Alliance for Suicide Prevention: Research Prioritiza-
tion Task Force. A prioritized research agenda for suicide prevention:
an action plan to save lives. Rockville MD: National Institute of Mental
Health and Research Prioritization Task Force, 2014.

12. Cvinar JG. Do suicide survivors suffer social stigma: a review of the
literature. Perspect Psychiatr Care 2005;41(1):14–21.

13. Guglielmi MC. The impact of stigma on the grief process of suicide
survivors [dissertation]. Buffalo NY: State University of New York at
Buffalo, 2008.

14. Gould MS, Greenberg T, Munfakh JLH, Kleinman M, Lubell K.
Teenagers’ attitudes about seeking help from telephone crisis services
hotlines. Sui Life Threat Behav 2006;36(6):601–13.

15. Gould MS, Velting D, Kleinman M, Lucas C, Thomas JG, Chung M.
Teenagers’ attitudes about coping strategies and help-seeking behavior
for suicidality. J Am Acad Child Adolesc Psychiatry 2004;43(9):
1124–33.

16. Rickwood D, Thomas K. Conceptual measurement framework for
help-seeking for mental health problems. Psychol Res Behav Manag
2012;5:173–83.

17. Batterham PJ, Calear AL, Christensen H. Correlates of suicide stigma
and suicide literacy in the community. Sui Life Threat Behav 2013;43
(4):406–17.

18. Ben-Zeev D, Corrigan PW, Britt TW, Langford L. Stigma of mental
illness and service use in the military. J Ment Health 2012;21(3):
264–73.

19. Corrigan PW. Where is the evidence supporting public service
announcements to eliminate mental illness stigma? Psychiatr Serv
2012;63(1):79–82.

20. Batterham PJ, Calear AL, Christensen H. The stigma of suicide scale.
Crisis 2013;34(1):13–21.

21. Gould MS, Munfakh J, Kleinman M, Lake AM. National Suicide
Prevention Lifeline: enhancing mental health care for suicidal individ-
uals and other people in crisis. Suicide Life Threat Behav 2012;42(1):
22–35.

22. Stecker T, Fortney JC, Sherbourne CD. An intervention to increase
mental health treatment engagement among OIF veterans: a pilot trial.
Mil Med 2011;176(6):613–8.

23. Downs MF, Eisenberg D. Help seeking and treatment use among
suicidal college students. J Am Coll Health 2012;60(2):104–14.

24. Rickwood D, Deane FP, Wilson CJ, Ciarrochi J. Young people’s help-
seeking for mental health problems. Australian e-J Adv Ment Health
2005;4(3):1–34.

25. Niederkrotenthaler T, Till B, Herberth A, et al. The gap between
suicide characteristics in the print media and in the population. Eur
J Public Health 2009;19(4):361–4.

26. Au JS, Yip PS, Chan CL, Law YW. Newspaper reporting of suicide
cases in Hong Kong. Crisis 2004;25(4):161–8.

27. Fu KW, Chan YY, Yip PS. Newspaper reporting of suicides in Hong
Kong, Taiwan and Guangzhou: compliance with WHO media guide-
lines and epidemiological comparisons. J Epidemiol Commun Health
2011;65(10):928–33.

28. Goethe JW. The sorrows of the young Werther. Sawtry: Dedalus, 1988.
29. Niederkrotenthaler T, Fu KW, Yip P, et al. Changes in suicide rates

following media reports on celebrity suicides: a meta-analysis.
J Epidemiol Commun Health 2012;66(11):1037–42.
30. Phillips DP. The influence of suggestion on suicide: substantive and
theoretical implications of the Werther effect. Am Sociol Rev 1974;
39(3):340–54.

31. Pirkis J, Blood W. Suicide and the news and information media: a
critical review, 2010. www.mindframe-media.info/__data/assets/pdf_
file/0016/5164/Pirkis-and-Blood-2010,-Suicide-and-the-news-and-in
formation-media.pdf.

32. Niederkrotenthaler T, Voracek M, Herberth A, et al. The role of media
reports in completed and prevented suicide—Werther versus Papa-
geno effects. Br J Psychiatry 2010;197(3):234–43.

33. Pirkis JE, Burgess PM, Francis C, Blood RW, Jolley DJ. The relation-
ship between media reporting of suicide and actual suicide in Australia.
Soc Sci Med 2006;62(11):2874–86.

34. Niederkrotenthaler T, Till B, Voracek M, Dervic K, Kapusta ND,
Sonneck G. Copycat effects after media reports on suicide: a
population-based ecologic study. Soc Sci Med 2009;69(7):1085–90.

35. Fu KW, Yip PS. Estimating the risk for suicide following the suicide
deaths of three Asian entertainment celebrities: a meta-analysis
approach. J Clin Psychiatry 2009;70(6):869e78.

36. Pirkis J, Blood W. Suicide and the media. Part II: portrayal in fictional
media. Crisis 2001;22(4):155–62.

37. Schmidtke A, Häfner H. The Werther effect after television films: new
evidence for an old hypothesis. Psychol Med 1988;18(3):665–76.

38. WHO. Preventing suicide. A resource for media professionals. Geneva:
WHO, 2008.

39. Pirkis J, Dare AR, BloodW, et al. Changes in media reporting of suicide
in Australia between 2000/01 and 2006/07. Crisis 2009;30(1):25–33.

40. Michel K, Frey C, Schlaepfer E, Valach L. Suicide reporting in the Swiss
print media. Frequency, form and content of articles. Eur J Public
Health 1995;5:199–203.

41. Etzersdorfer E, Sonneck G. Preventing suicide by influencing mass-
media reporting. The Viennese experience 1980–1996. Arch Suicide
Res 1998;4:67–74.

42. Niederkrotenthaler T, Sonneck G. Assessing the impact of media
guidelines for reporting on suicides in Austria: interrupted time-series
analysis. Aust N Z J Psychiatry 2007;41(5):419–28.

43. Florentine JB, Crane C. Suicide prevention by limiting access to
methods: a review of theory and practice. Soc Sci Med 2010;70(10):
1626–32.

44. Shneidman ES. A psychological approach to suicide. In: Van den Bos
GR, Bryant BK, eds. Cataclysms, crises and catastrophes: psychology in
action. Washington DC: American Psychological Association, 1987.

45. Sonneck G, Kapusta N, Tomandl G, Voracek M, eds. Kriseninterven-
tion und Suizidverhütung [Crisis intervention and suicide prevention].
Wien: UTB facultas.wuv, 2012.

46. Hassan LM, Walsh G, Shiu E, Hastings G, Harris F. Modeling
persuasion in social advertising: a study of responsible thinking in
antismoking promotion in eight eastern EU Member States. J Advert
2007;36:15–31.

47. Andreasen A. Social marketing: its definition and domain. J Public
Policy Mark 1994;13:108–14.

48. Hastings G, Stead M, Webb J. Fear appeals in social marketing:
strategic and ethical reasons for concern. Psychol Market 2004;21:
961–86.

49. Dumesnil H, Verger P. Public awareness campaigns about depression
and suicide: a review. Psychiatr Serv 2009;60(9):1203–13.

50. Chamberlain PN, Goldney RD, Taylor AW, Eckert KA. Have mental
health education programs influenced the mental health literacy of
those with major depression and suicidal ideation? A comparison
between 1998 and 2008 in South Australia. Sui Life Threat Behav
2012;42:525–40.

51. Oliver RJ, Spilsbury JC, Osiecki SS, Denihan WM, Zureick JL, Fried-
man S. Preliminary results of a suicide awareness mass media
campaign in Cuyahoga County, Ohio. Suicide Life Threat Behav
2008;28:245–9.
www.ajpmonline.org

http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref7
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref7
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref8
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref8
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref8
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref9
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref9
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref9
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref10
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref10
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref11
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref11
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref11
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref11
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref12
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref12
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref13
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref13
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref13
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref14
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref14
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref14
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref15
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref15
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref15
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref15
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref16
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref16
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref16
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref17
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref17
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref17
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref18
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref18
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref18
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref19
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref19
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref19
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref20
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref20
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref21
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref21
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref21
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref21
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref22
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref22
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref22
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref23
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref23
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref24
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref24
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref24
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref25
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref25
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref25
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref26
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref26
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref27
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref27
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref27
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref27
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref28
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref29
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref29
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref29
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref30
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref30
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref30
http://www.mindframe-media.info/__data/assets/pdf_file/0016/5164/Pirkis-and-Blood-2010,-Suicide-and-the-news-and-information-media.pdf
http://www.mindframe-media.info/__data/assets/pdf_file/0016/5164/Pirkis-and-Blood-2010,-Suicide-and-the-news-and-information-media.pdf
http://www.mindframe-media.info/__data/assets/pdf_file/0016/5164/Pirkis-and-Blood-2010,-Suicide-and-the-news-and-information-media.pdf
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref32
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref32
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref32
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref33
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref33
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref33
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref34
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref34
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref34
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref35
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref35
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref35
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref36
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref36
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref37
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref37
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref38
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref38
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref39
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref39
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref40
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref40
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref40
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref41
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref41
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref41
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref42
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref42
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref42
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref43
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref43
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref43
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref44
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref44
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref44
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref45
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref45
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref45
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref46
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref46
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref46
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref46
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref47
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref47
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref48
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref48
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref48
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref49
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref49
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref50
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref50
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref50
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref50
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref50
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref51
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref51
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref51
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref51


Niederkrotenthaler et al / Am J Prev Med 2014;47(3S2):S235–S243 S243
52. Luty J, Umoh O, Sessay M, Sarkhel A. Effectiveness of ChangingMinds
campaign factsheets in reducing stigmatized attitudes towards mental
illness. Psychiatr Bull 2007;31:377–81.

53. Livingston JD, Tugwell A, Korf-Uzan K, Cianfrone M, Coniglio C.
Evaluation of a campaign to improve awareness and attitudes of young
people towards mental health issues. Soc Psychiatry Psychiatr Epi-
demiol 2013;48(6):965–73.

54. Mackenzie CS, Erickson J, Deane FP, Wright M. Changes in attitudes
toward seeking mental health services: a 40-year cross-temporal meta-
analysis. Clin Psychol Rev 2014;34(2):99–106.

55. Jorm AF, Griffiths KM, Christensen H, Korten AE, Parslow RA,
Rodgers B. Providing information about the effectiveness of treatment
options to depressed people in the community: a randomized
controlled trial of effects on mental health literacy, help-seeking and
symptoms. Psychol Med 2003;33(6):1071–9.

56. Hegerl U, Althaus D, Schmidtke A, Niklewski G. The alliance against
depression: 2-year evaluation of a community-based intervention to
reduce suicidality. Psychol Med 2006;36(9):1225–33.

57. Hegerl U, Althaus D, Stefanek J. Public attitudes towards treatment of
depression: effects of an information campaign. Pharmacopsychiatry
2003;36(6):288–91.

58. Boeke M, Griffin T, Reidenberg DJ. The physician’s role in suicide
prevention: lessons learned from a public awareness campaign. Minn
Med 2011;94(1):44–6.

59. Isaac M, Elias B, Katz LY, Belik SL, Deane FP, Penns MW. Swampy
Cree Suicide Prevention Team. Gatekeeper training as a preventative
intervention for suicide: a systematic review. Can J Psychiatr 2009;
54(4):260–8.
September 2014
60. Mann JJ, Apter A, Bertolote J, et al. Suicide prevention strategies: a
systematic review. JAMA 2005;294(16):2064–74.

61. Knox KL, Pflanz S, Talcott GW, et al. The U.S. Air Force suicide
prevention program: implications for public health policy. Am J Public
Health 2010;100(12):2457–63.

62. Till B, Vitouch P, Herberth A, Sonneck G, Niederkrotenthaler T.
Personal suicidality in reception and identification with suicidal film
characters. Death Stud 2013;37(4):383–92.

63. Cheng Q, Fu KW, Caine E, Yip PSF. Why do we report suicides and
how can we facilitate suicide prevention efforts? Perspectives of Hong
Kong media professionals. Crisis 2014;35(2):74–81.

64. Blood RW, Pirkis J. Suicide and the media. Part III: theoretical issues.
Crisis 2001;22(4):163–9.

65. Sisask M, Värnik A. Media roles in suicide prevention: a systematic
review. Int J Environ Res Public Health 2012;9(1):123–38.

66. Substance Abuse andMental Health Services Administration (SAMHSA).
Developing a stigma reduction initiative. Rockville MD: Center for Mental
Health Services, SAMHSA, 2006. SAMHSA Pub No. SMA-4176.

67. Collings S, Niederkrotenthaler T. Suicide prevention and emergent
media: surfing the opportunity. Crisis 2012;33(1):1–4.

68. CDC. Youth suicide prevention: a resource guide. Atlanta GA: CDC,
1992.

69. Rutz W, Knorring L, Walinder J. Long-term effects of an educational
program for general practitioners given by the Swedish Committee for
the Prevention and Treatment of Depression. Acta Psychiatr Scand
1992;85(1):83–8.

70. Shemanski Aldrich R, Cerel J. The development of effective message
content for suicide prevention. Crisis 2009;30(4):174–9.

http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref52
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref52
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref52
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref53
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref53
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref53
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref53
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref54
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref54
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref54
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref55
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref55
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref55
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref55
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref55
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref56
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref56
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref56
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref57
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref57
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref57
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref58
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref58
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref58
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref59
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref59
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref59
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref59
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref60
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref60
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref61
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref61
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref61
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref62
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref62
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref62
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref63
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref63
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref63
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref64
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref64
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref65
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref65
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref66
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref66
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref66
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref67
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref67
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref68
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref68
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref69
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref69
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref69
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref69
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref70
http://refhub.elsevier.com/S0749-3797(14)00278-5/sbref70


Suicide Later in Life
Challenges and Priorities for Prevention
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Suicide in later life is a major public health concern in the U.S., where more than 6,000 older adults
take their own lives every year. Suicide prevention in this age group is made challenging by the high
lethality of older adults’ suicidal behavior; few survive their first attempt to harm themselves.
Research has revealed that factors in each of five domains place older adults at increased risk for
suicide—psychiatric illness, personality traits and coping styles, medical illness, life stressors and
social disconnectedness, and functional impairment. Little research has examined the effectiveness
of interventions to reduce the toll of suicide in older adulthood.
The study of strategies to decrease suicide deaths in later life should emphasize four areas. First is

approaches to early detection of older people at risk through improved understanding of multi-
dimensional determinants and their interactions. Second is research on the impact of general health
promotion that optimizes well-being and independent functioning for older adults on suicide
outcomes. Third concerns the study of approaches to the provision of mental health care that is
evidence-based, accessible, affordable, acceptable, and integrated with other aspects of care. The
fourth area of high priority for research is approaches to improvement of social connectedness and
its impact on suicide in older adults.
(Am J Prev Med 2014;47(3S2):S244–S250) & 2014 American Journal of Preventive Medicine
Introduction
Although rates of suicide among older adults, as in
other groups, vary over time and place, they have
historically been among the highest of any age

group, particularly for older men both in the U.S.1

(Figure 1) and worldwide. In 2011, the first wave of 75
million people born in the years 1946–1964 (the “baby
boom” cohort) reached age 65 years. Demographers
estimate that by 2030, more than 71 million Americans
will be aged 65 years and older, or 20% of the
population.2 In some regions of the world, rates of late-
life suicide have decreased in recent years; however, the
expanding population of elders raises the possibility that
the absolute number of older adults who will die by
suicide in coming decades will rise. An aggressive and
comprehensive strategy for preventing late-life suicide is
indicated.
Developed as a resource for the National Action

Alliance for Suicide Prevention’s (Action Alliance)
Research Prioritization Task Force (RPTF), this paper
ool of Medicine and Dentistry, University of Rochester
r, Rochester, New York
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Prev Med 2014;47(3S2):S244–S250 & 2014 Ame
addresses Aspirational Goal 11—to identify clear targets
for intervention through better understanding of risk and
protective factors. Its focus is on suicide prevention in
later life. Emphasizing a public health perspective, the
following sections provide an overview of current knowl-
edge concerning factors that increase and mitigate risk
for suicide in older people.
On that basis, the paper then outlines priorities for

prevention research and programming at the individual,
service system, and community levels. Ultimately, the
most effective prevention approach to reducing late-life
suicides will be one that incorporates evidence-based
suicide preventive interventions of a variety of types
across settings in which older adults live their lives.
Current Knowledge
Pre-Intervention Research
An extensive body of research conducted worldwide
has examined factors associated with risk for suicide in
older adults. As this literature is too large to review
here, the reader is referred to recent publications for
background.3,4 Figure 2 depicts a framework, adapted
from Blumethal and Kupfer,5 which serves as a useful
means with which to organize current knowledge about
risk factors for late-life suicide into five domains or
“axes.”
rican Journal of Preventive Medicine � Published by Elsevier Inc.
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Figure 1. Rates of suicide by age, sex, and race, U.S., 2010
From the CDC, Web-based Injury Statistics Query and Reporting System (WISQARS), cdc.gov/injury/wisqars/index.htm.
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Axis 1: major psychiatric illness. Carefully conducted
psychological autopsy studies indicate that major affective
illness is the factor associated with the highest population-
attributable risk for suicide in later life. Other Axis 1
conditions linked to older adult suicide in some (but not
all) controlled studies include non-affective psychoses,
anxiety disorders, and substance use disorders. The evi-
dence for association with dementia is weak.
Axis I
- psychopathology 

Axis II
- personality, coping style

Area of highest
convergent risk 

Elderly widower with rigid,
constricted coping, macular 
degeneration, and depression
learns he can no longer drive.

Figure 2. Axes of risk for suicide in older adults
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Axis 2: personality traits. Although personality disorder
diagnosis has not been extensively examined, personality
traits of neuroticism, rigid coping, and anxious and
obsessive features have been repeatedly linked to late-
life suicide as well.

Axis 3: physical illness. Physical conditions including
malignancies and diseases of the cardiovascular,
Axis III
- physical health

Axis IV 
- social context

Axis V 
- functioning

Elderly widower with congestive
heart failure lives alone.

http://cdc.gov/injury/wisqars/index.html


Table 1. Driver diagram—research priorities for development and testing of late-life suicide preventive interventions

Secondary drivers

Primary
outcome Primary drivers Individual Service system Community

Decrease
suicide in
older
adults

1. Early detection of
older adults
with depression
at risk for suicide
owing to other more
distal factors

1. Identify cognitive
vulnerabilities
associated with
impaired
decision making

2. Identify family-,
neighborhood-, and
community-level risk
and protective factors

3. Understand relative
risk associated with
combinations and
sequences of risk
factors

1. Systematic,
multidimensional
screening in PC

2. Risk stratification with
multiple factors from
all levels

1. Gatekeeper training

2. General health
promotion to
minimize physical
and mental
morbidity and
optimize functioning

1. Empowerment of
patients and families
as partners in care

2. Provision of routine
preventive care

3. Promotion of healthy
behaviors

1. Use of in-home
technologies (e.g.,
remote monitoring) to
support patient/family
engagement in care

2. Access to
rehabilitation services

3. Aggressive pain
control

4. Access to quality
palliative and end-of-
life care

1. Education about, and
promotion of, healthy
behaviors

2. Elder-friendly communities
3. Access to community-based

long-term-care services and
supports to optimize
independent functioning

3. Provide MH care
that is
evidence-based
accessible
affordable
acceptable
fully integrated with
PC and community
services and
supports

1. Education of patients,
families, and
providers about
benefits of treatment
of mental disorders

2. Tailor treatments to
patient preferences

1. Collaborative, stepped
care approaches to
PC-based MH care

2. Use of evidence-based
care transitions
interventions—
hospital to home,
rehabilitation,
residential care

3. Integration of PC, MH,
and community-based
aging services

1. Implementation of parity laws
2. Other payment system

reforms to ensure affordable,
high-quality MH care

4. Increase social
connectedness

1. Psychosocial
interventions to
increase social
networks and
supports (e.g.,
IPT, PST)

2. Adaptation of
interventions to
address family-level
dysfunction and
adaptation to
challenges of aging

1. Link aging services
network agencies to
healthcare delivery
systems for
coordination of care

1. Volunteer opportunities for
older adults (RSVP)

2. Congregate living
opportunities (NORCs)

3. Adaptation and dissemination
of information and
communication technologies
to support social networking
for homebound elders

IPT, interpersonal therapy; MH, mental health; NORC, naturally occurring retirement community; PC, primary care; PST, problem-solving therapy; RSVP,
Retired & Senior Volunteer Program
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pulmonary, gastrointestinal, and central nervous systems
have been implicated. Chronic pain syndromes also are
associated with increased risk of suicide.

Axis 4: social context. Stressors common to later life
such as family discord, social isolation, and bereavement
distinguish older adults suicides from controls in numer-
ous studies. All share the common themes of social and
psychological disconnectedness.

Axis 5: functioning. The relationships between physical
illness, mental disorders, social context, and impaired
www.ajpmonline.org
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functioning are complex. It is clear, however, that each
may result in disability, and that disability is in turn
associated with suicide in later life.
The fact that suicide is associated with risk factors on

multiple axes implies that if we are able to reduce risk
factors on any one, we may be able to alter an individual’s
trajectory toward death. Each of these factors alone,
however, has insufficient predictive power to be useful in
identifying a person at risk for suicide. Almost no studies
to date have included sample sizes large enough to
examine risk and protective factors in multivariate
models, limiting our understanding of the role played
by each. Although study of individual variables in each
domain must go on, equally or more important will be
studies adequately powered to test hypotheses about how
combinations of factors within and across axes influence
suicide risk. Research is needed to test interactions
commonly found in older adults, such as those depicted
in Figure 2.
Although numerous studies over the past decade have

raised intriguing questions about the neurobiological
basis of suicidal behavior,6 little work has focused
specifically on older adults. Isolated findings using
structural neuroimaging and cognitive testing require
further study. Promising work by Dombrovski and
colleagues7 has highlighted the potential importance of
neurocognitive deficits, suggesting that older adults
who attempt suicide overemphasize present reward/
punishment contingencies to the exclusion of past
experiences.
Aging-related neurobiological processes, possibly

superimposed on innate (e.g., affect regulation deficits)
or acquired (e.g., stress axis abnormalities due to early life
trauma) vulnerabilities may contribute to the dramatic
rise in rates of suicide with age for both men and women
worldwide.8 Studies of the neural circuitry governing
affect and aggression, and the changes that they are likely
to undergo with aging, are particularly important to
pursue.
In addition, research that combines functional neuro-

imaging with neurocognitive studies of decision-making
processes is a promising avenue by which to elucidate
who in later life is at risk for becoming suicidal in the face
of stressors, and by what basic neurobiological mecha-
nism.9 At this stage, however, these lines of research do
not translate directly to the design or implementation of
prevention strategies.
Preventive Intervention Research
Although evidence has accumulated about risk and
protective factors, relatively little research has examined
translation of that knowledge into preventive
September 2014
interventions for which the specific target is late life
suicidal ideation and behavior (review published else-
where3,4). Notable exceptions include tests of primary
care–based, collaborative depression care management
interventions in the U.S.,10,11 a community-based pro-
gram to provide in-home support for isolated, frail elders
in Italy,12 and multilevel interventions in rural Japan that
incorporated systematic depression screening and clin-
ical referral with patient education and community-
based services and supports.13 Although all these studies
provide indications of effectiveness, each has methodo-
logic limitations and additional research is needed.
The paucity of preventive interventions research in

late-life suicide prevention is due to several barriers. One
barrier to progress in developing effective approaches to
detection of older people at increased risk for suicide is
our inability to reliably measure, and make nuanced
distinctions between, ideation that is indicative of suicide
risk and thoughts of death that are a normal aspect of
aging.14 Insufficient research has addressed this issue, yet
it is important for several reasons. If research uses
imprecise outcome measures (e.g., conflating normal
and pathologic thoughts of death), results will be less
likely to find meaningful solutions and be of limited
relevance to the study of completed suicide. Furthermore,
they may lead to diversion of precious prevention
resources to interventions where none are warranted,
with costs both for the older person and society.
Additionally, suicide has a low base rate and, unlike at

younger ages when relatively higher rates of suicidal
ideation and attempts make them potentially useful
proxies for suicide in treatment and outcomes research,
at older ages, rates of ideation and attempts are also very
low. Studies estimate that there are as many as 200
attempts for each completed suicide in some adolescent
and young adult samples, and a ratio of perhaps 20
attempts that come to medical attention for each suicide
in the general population. In later life, however, there are
as few as 2–4 attempts for each suicide death.4

The greater lethality of suicidal behavior in later life
may be accounted for in part by the greater frailty of
older adults who, therefore, may be more likely to die
with any self-injurious act. Second, older adults in
suicidal crises tend to be more isolated than younger
people in our society, making them less subject to rescue
or detection by others as being at risk. Importantly, older
adults tend to use more immediately lethal means than
younger people to take their own lives. In 2010 in the
U.S., 46.7% of suicides among those under age 65 years
were by firearm compared to 71.4% of older adults.1

These observations have important implications for
setting priorities for preventive interventions research.
Because recognition of the suicidal state and prevention
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of suicide death are more difficult in older adults, the
most effective interventions are likely to be those that
target individuals and groups with characteristics that
place them at risk, but prior to the development of
suicidal states (selective preventive intervention; e.g.,
social connections for those isolated by disability), or
entire populations irrespective of any individual’s or
subgroup’s risk status (universal preventive intervention;
e.g., restriction of access to lethal means.)
When considered in this light, many interventions

shown effective at reducing outcomes known to be
“distal” risk factors for suicide (those factors that have
remote or indirect causal influence on suicide, such as
physical illness or social isolation) are likely to be
important elements of the late-life suicide prevention
armamentarium. However, they have not been tested
with regard to impact on suicidal ideation or behavior
per se. For example, optimal management of chronic
pain or engagement of older adults in social networks
may be potent selective suicide-preventive interventions,
but data are lacking to test such hypotheses. Large-scale
studies of interventions that address distal risk factors for
suicide should be encouraged to include more “proximal”
outcome measures (e.g., suicidal ideation, death ideation,
hopelessness) as well, to demonstrate their relevance to
comprehensive late-life suicide prevention (see Knox
et al.15 for a discussion of application of the public health
approach to suicide prevention).
Mental health settings are far less salient to suicide

prevention in older adults than in younger and middle-
aged populations.16 Rather, emphasis must be on other
settings where older adults receive care who may develop
suicidal states as a result of being depressed, medically ill
or disabled, or socially disconnected. These venues
include primary and specialty medical care, pharmacies,
home health care, and aging services network agencies
that provide community-based long-term services and
supports. All serve potentially important roles in the
detection of older adults at risk of suicide and imple-
mentation of preventive interventions.

A Framework for Preventive Interventions
Research
Table 1 specifies a framework with which to establish
priorities for research on preventive interventions. The
proposed target interventions for study are based on the
special considerations required for late-life suicide pre-
vention, existing knowledge and promising early research
findings on factors that place older adults at risk for
suicide on each of the five axes, and lessons learned from
intervention studies conducted to date that have targeted
suicidal ideation and behavior in later life.
The framework takes the form of a driver diagram—a
device used to conceptualize an issue, determine its
system components, and thereby create a pathway to
achieve a desired outcome. Driver diagrams are partic-
ularly useful in situations in which the desired outcome is
relatively farther “downstream” from the point of inter-
vention, and is difficult to measure, as for late-life suicide.
The “primary outcome” in our driver diagram is a

reduction in suicide among older adults. “Primary
drivers” represent the first-level objectives to be
addressed in order to reach that outcome. Each primary
driver is associated with a series of activities that must be
undertaken to reach the objective; these activities are
called “secondary drivers.” Because suicide prevention
activities can take place at multiple levels of organization,
we specify secondary drivers as occurring at the individ-
ual, service system, and community levels. The driver
diagram for reduction in late-life suicide delineates four
primary drivers, each of which is linked with five to ten
secondary drivers according to the existing knowledge
and knowledge gaps referenced above and reviewed in
detail elsewhere.3,4 These drivers should be the subject of
research.
Early Detection
The first primary driver of reduced suicide deaths in later
life is early detection of individuals at risk and therefore is
linked explicitly to the factors on all axes depicted in
Figure 2. We emphasize detection of older adults with
depression (Axis 1) because of the well-demonstrated
and close association of mood disorders and late-life
suicide. However, as not all older adults who die by
suicide are clinically depressed, and because the predic-
tive value of a depression diagnosis alone is low, addi-
tional research is needed on assessment of risk factors on
each of the other four axes, and their interactions, in
detecting who requires intervention.
Secondary drivers leading to early detection then can

be conceptualized at the individual, service system, and
community levels. At the individual level, priorities for
research should be placed on studies of (1) cognitive
vulnerabilities associated with impaired decision making;
(2) family-, neighborhood-, and community-level risks
and protective factors influencing detection of the
individual; and (3) the relative risk associated with a
combination or sequence of risk factors—the areas of
overlap depicted in Figure 2.
At the service system level of improved early detection,

secondary drivers for study include (1) systematic multi-
dimensional screening in primary care and (2) applying
risk stratification to inform design of service delivery,
www.ajpmonline.org
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suggesting the need for studies of how to make systems of
care more effective in detecting and treating those at risk.
Finally, research needed at the community level should

focus on the institution of gatekeeper training for all who
may have access to older people in trouble and, thus, the
opportunity to detect their risk and mobilize a helpful
response.
General Health Promotion
The next primary driver of late-life suicide suggested by
previous research is general health promotion to mini-
mize mental (Axis 1 in Figure 2) and physical morbidity
(Axis 3) and to optimize functioning (Axis 5). Consistent
with observations described above about the lethal nature
of suicidal states in older adults, the special emphasis
here is on research into the primary prevention of illness
and its progression once established. Although studies of
detection and treatment of acute conditions that are
more proximal to suicide are needed, research on more
distal risk factors and their amelioration should be
pursued as well.
At the individual level, secondary drivers for which

study is needed include (1) provision of routine pre-
ventive care; (2) promotion of healthy behaviors in older
people; and (3) empowerment of patients and families as
partners in their own care, a central tenet of chronic
disease management.17 At the service system level,
secondary drivers recommended for study include (1)
use of in-home technologies, including monitoring
devices that provide real-time assessment of pertinent
outcomes and technologies to reduce isolation and
engage patients and their caregivers in their health care;
(2) easy access to rehabilitation services; (3) pain control;
and (4) palliative and end-of-life care.
At the community level, secondary drivers of general

health promotion for study should include (1) community-
wide education about the need for an active lifestyle and
other adaptive health behaviors for older adults; (2)
creation of elder-friendly communities through environ-
mental and policy interventions to improve access of older
people, for example, to exercise opportunities, optimal
nutrition, and recreation; and (3) easy, affordable access to
community-based long-term-care services and supports to
optimize independent functioning.
Mental Health Care
Mental disorders are common in later life and closely
associated with suicide (Axis 1), yet only a small
proportion of older adults in need of mental health care
receive adequate treatment. The third primary driver to
reducing suicide in older people, therefore, is the
provision of mental health care that is evidence-
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based, accessible, affordable, acceptable to the older
consumer, and well coordinated with other aspects of
their care.
Thus, research needed on secondary drivers of improv-

ing care delivery at the individual level includes (1)
education of patients and families about the need for,
and benefits of, treatment for mental disorders and (2)
ensuring that treatments are tailored to their preferences
(patient- and family-centered care). At the service system
level, secondary drivers for which research is needed
include (1) use of integrated mental healthcare
approaches in primary care settings according to estab-
lished practice guidelines for collaborative mental health-
care management; (2) seamless transitions in care; and (3)
integration of primary and mental health care with social
services expertise in the multidisciplinary care team. At
the community level, targets of study include (1) imple-
mentation of parity laws and (2) alignment of provider
payment with quality, patient outcomes, and value.
Social Connectedness
A large body of risk factor research3,4 indicates that the
fourth primary driver of late-life suicide is social dis-
connectedness (Axis 4). There is a compelling literature
about the health effects of social connections and adverse
consequences of social disconnections, including those
among older people.3,18

Therefore, secondary drivers of reduced late-life sui-
cide that warrant study at the individual level are (1)
interventions to enrich social networks and increase
social supports, including through psychosocial treat-
ments such as interpersonal and problem-solving thera-
pies, and (2) other interventions to address family
dysfunction and the individual’s adaptation to age-
related challenges.
At the service system level, it is particularly important

that studies target linkage of aging service network
agencies to healthcare delivery and other approaches to
integration of biological, psychological, and social/envi-
ronmental care. Secondary drivers for study at the
community level might include (1) offering opportunities
to volunteer one’s time to others (a source of meaning in
life for many older adults); (2) affordable congregate
living options such as naturally occurring retirement
communities; and (3) for homebound elders, the use of
information and communication technologies to
decrease social isolation.
Conclusions
Suicide in later life is complex and multidetermined. This
complexity poses challenges to prevention but also
indicates a wide range of possible avenues to intervene



Conwell / Am J Prev Med 2014;47(3S2):S244–S250S250
that, in combination and over time, can be expected to
reduce the rate of suicide in older adults.
There is no debate that additional studies of factors

that place older adults at risk for suicide are indicated in
order to refine our ability to target interventions to those
most in need. Neither is there doubt about the impor-
tance of continuing to study interventions that target
older people at imminent risk. However, the highly lethal
nature of suicidal behavior in later life also indicates that
study of more distal risk factors and approaches to their
mitigation and prevention will be necessary if a sub-
stantial reduction in the number of older adults taking
their own lives is to be achieved.
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The 2012 National Strategy for Suicide Prevention expands the current suicide prevention paradigm
by including a strategic direction aimed at promoting healthy populations. Childhood and
adolescence are key suicide prevention window periods, yet knowledge of suicide prevention
pathways through universal interventions is limited (Aspirational Goal 11). Epidemiologic evidence
suggests that prevention programs in normative social systems such as schools are needed for broad
suicide prevention impact. Prevention trial results show that current universal prevention programs
for children and young adolescents are effective in reducing adolescent emotional and behavioral
problems that are risk factors for suicidal behavior, and in the case of the Good Behavior Game,
suicide attempts. A developmentally sequenced upstream suicide prevention approach is proposed:
(1) childhood programs to strengthen a broad set of self-regulation skills through family and school-
based programs, followed by (2) adolescent programs that leverage social influences to prevent
emerging risk behaviors such as substance abuse and strengthen relationships and skills. Key
knowledge breakthroughs needed are evidence linking specific intervention strategies to reduced
suicidal behaviors and mortality and their mechanisms of action. Short- and long-term objectives to
achieve these breakthroughs include combining evidence from completed prevention trials,
increasing motivators for prevention researchers to assess suicide-related outcome, and conducting
new trials of upstream interventions in populations using efficient designs acceptable to
communities. In conclusion, effective upstream prevention programs have been identified that
modify risk and protective factors for adolescent suicide, and key knowledge breakthroughs can
jump-start progress in realizing the suicide prevention potential of specific strategies.
(Am J Prev Med 2014;47(3S2):S251–S256) & 2014 American Journal of Preventive Medicine
Introduction
This manuscript offers a developmentally
informed approach to prevent the emergence of
suicidal behavior during adolescence, and

research pathways to identify effective interventions. By
focusing “upstream”—on factors that influence the like-
lihood a young person will become suicidal—this manu-
script addresses Aspirational Goal 11 of the Prioritized
Research Agenda for Suicide Prevention,1 namely, to
identify clear targets and strategies for prevention pro-
grams that will reduce suicides by promoting resilience
and health in broad-based populations.
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Importance of Initiating Suicide Prevention
during Childhood and Adolescence
Childhood and adolescence are key suicide “prevention
window” periods. Approximately one half of emotional and
behavioral disorders that are well-defined risk factors for
suicide have onset of symptoms by age 14 years.2 Many
effective programs for children and adolescents prevent or
reduce the severity of these mental, emotional, and
behavioral problems, according to a recent National Acad-
emy of Sciences review.2 In addition to being a critical
period for preventing disorders, childhood and early
adolescence are important periods for preventing the onset
of suicidal behaviors. Adolescence is the age period of the
highest rates of attempted suicide, and each attempt
increases risk for future attempts and death due to suicide.3

Need to Expand Suicide Prevention Focus
Upstream Prior to Suicidal Behavior
The 2012 National Strategy for Suicide Prevention
(NSSP) expands the paradigm for suicide prevention by
vier Inc. Am J Prev Med 2014;47(3S2):S251–S256 S251
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including a strategic direction aimed at promoting the
general health of broad populations to reduce the risk for
suicidal behaviors and related problems such as sub-
stance abuse and depression (Strategic Direction 1).4

This expanded focus on modifying “upstream” risk and
protective processes—before the emergence of suicidal
behavior—stands in contrast to current youth suicide
prevention programming focused on identifying and
treating individuals who are already suicidal or at high
risk by training adult gatekeepers5 and screening.6

Although efforts to identify and address the needs of
high-risk youth should continue and be improved,
expanding the suicide prevention paradigm to modify
upstream processes is essential to reduce suicide rates. The
population impact of strategies that identify and treat
high-risk youth is limited by the following: (1) a reliance
on referrals to the mental health system that might not suit
many communities’ ability to provide accessible, effective
services; (2) limited ability to identify specific individuals
who will die by suicide; and (3) even where treatment
services are available, limited evidence that use of usual
mental health treatment services will reduce suicide risk.7

Which Prevention Targets and Strategies Will
Reduce Youth Suicides in the Population?
The following considerations, drawn from epidemiologic
and prevention science perspectives, guided selection of the
most promising prevention targets and research pathways.

Interventions delivered in social systems are needed
for broad impact. Children develop through interac-
tions within social systems (e.g., families, schools), and
interventions in these systems can influence emotional
and behavioral developmental processes of large youth
populations essential to reduce suicide rates. Normative
social systems—such as public schools, community youth
organizations—are settings for universal interventions
and serve the broadest populations. Interventions deliv-
ered universally have the greatest theoretic potential for
reducing suicide mortality, if such interventions can
address needs and priorities to make them attractive to
social systems.
Reparative social systems—such as juvenile justice—

are important settings to reach high-risk youth through
selective and indicated interventions, which should be a
part of a comprehensive, integrated suicide prevention
strategy. However, programs in reparative social sys-
tems alone will not reach many youth who will die by
suicide. For example, although youth in juvenile justice
facilities have a suicide rate that is approximately three
times higher than that of the general population, only
0.25% of youth are in justice facilities at any given time
in the U.S.8
Interventions that reduce common, multiple risk
factors will maximize impact. Scientific evidence sug-
gests that the potential for large population reductions in
suicide may be as great or greater for approaches that
target more common, lower-risk conditions compared to
rarer, high-risk conditions.9,10 For example, preventing
new instances of substance abuse problems would have a
substantial impact on reducing suicides because sub-
stance use problems are highly prevalent, even though
the relative risk for suicide from substance problems is
lower than that for depression. It is also the case that
interventions that modify multiple, rather than single,
risk factors have the potential for largest population
impact on reducing suicide rates.

Leveraging system-level influences will maximize pre-
vention impact. System-level interventions modify
social-ecologic contexts, which have risk-protective
effects above and beyond individual factors. The Good
Behavior Game (GBG) program that reduces aggressive–
antisocial behavior leverages the influence of teacher
practices and students across the classroom to promote
behavioral control and classroom norms.11

Testing interventions to build more robust models for
suicide prevention. Current models guiding suicide
prevention are based primarily on observational studies
linking suicidal behaviors to risk and protective factors,
few of which have been established as “causal” factors.12

Rigorous experimental designs involving randomization
are the most potent methods for establishing causal
pathways and building stronger conceptual models.
Understandably, many communities are reluctant to
participate in randomized trials in which they might
get no intervention. Designs such as those that randomly
assign groups (e.g., communities) to begin interventions
at different time phases have been acceptable for com-
munities to test suicide prevention programs.13

Proposed Prevention Targets and
Intervention Strategies to Reduce Suicide
Rates
Table 1 outlines a developmentally sequenced approach
for preventing adolescent suicide:
(1) childhood programs to strengthen a broad set of

self-regulation processes (i.e., behavioral and emotional
self-control) through family and school-based programs,
followed by (2) adolescent programs that leverage system-
level influences (e.g., peer norms) to prevent emerging
risk behaviors (e.g., substance abuse) and strengthen
relationships and skills that are protective (e.g., coping).
www.ajpmonline.org



Table 1. Developmental-sequenced upstream approach for preventing adolescent suicide: demonstrated impact by
adolescence of illustrative programs

Childhood programs strengthen self-regulation
of behavior and emotions

Adolescent programs target differentiated
risk and protective processes

Social
system Specific target

Illustrative program
Impact in adolescence Specific target

Illustrative program
Impact in adolescence

Family Parenting skills for
children under family

stress

New Beginnings
Program14

MEB, substance use

Parenting skills for
adolescent risk

behaviors

Iowa Strengthening

Families Program15

Substance use

School Strengthen classroom
behavior, reduce

aggression

Good Behavior Game11

Suicide attempts
MEB, substance use

Bullying
Substance use

Olweus Bullying
Program16

Bullying schoolwide
Life Skills17

Substance use

Peers Peer norms in social
networks

Sources of Strength18

Coping
Connectedness

Community Community-wide
prevention system

Communities that
Care19

MEB, substance use

MEB, mental, emotional, or behavioral problems
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The suicide prevention potential of selected programs
is summarized regarding demonstrated impact on risk
and protective processes upstream to suicidal behavior.
For a population of children, optimal suicide prevention
impact would be expected when they are exposed to
effective childhood programs (e.g., strengthen classroom
behavior) that prepare them to enter adolescence as
behaviorally and emotionally competent, and then they
are exposed to effective programs that address specific
adolescent risk and protective processes such as
substance abuse.
Strengthen Self-Regulation of Behavior and
Emotions in Children
Increasing self-regulation, which encompasses behavior,
emotions, and cognitive processes, is a key indicator of
healthy childhood development according to evidence
from diverse fields ranging from developmental psycho-
pathology20 to developmental neuroscience.21 These self-
regulatory processes are first learned within parent–child
dyads and are embedded over time in broader systems
including classrooms and peer relationships. Failures in
self-regulatory processes are conceptualized as a key
mechanism through which biological, social, and psy-
chological influences lead to more differentiated and
stable mental, emotional, and behavior disorders.20

Aggressive school behaviors are salient prevention
targets because these problems are moderately stable
and magnify risk for cascading problems, including
September 2014
delinquency and substance abuse. Dysregulation of emo-
tions frequently co-occurs with early aggressive behavior,
is associated with suicidal ideation during childhood,22

and if persisting into adolescence is a specific risk factor
for attempting suicide.23 Self-regulation also extends to
executive-cognitive functions, which continue to mature
into early adulthood,24 and normative delays in these
functions are linked to adolescent impulsivity and sus-
ceptibility to suicide contagion effects.25

Seminal research findings that the GBG implemented
in first- or second-grade urban classrooms reduced
suicidal behavior 15 years later demonstrates the poten-
tial suicide prevention impact from enhancing self-
regulatory processes through universal interventions.
Training teachers to promote positive student classroom
behavior, the GBG evaluated through a rigorous RCT,
decreased substance use, antisocial and risky sexual
behaviors,11 and self-reported suicidal ideation and
attempts occurring by age 19–21 years by one half
(Table 1).26 Less-rigorous GBG implementation in a
second cohort had a directionally similar, but non-
significant, impact on reducing suicidal behaviors, indi-
cating the need to replicate and determine how to achieve
high-quality implementation needed for suicide preven-
tion impact.
Findings from a randomized trial testing the New

Beginnings Program (NBP) for divorcing families14 is an
illustrative example of the prevention potential of
strengthening protective processes, including self-regu-
lation, through family-based programs. Promoting
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parenting and child skills for coping, the NBP reduced
adolescent mental health disorders, substance use, and
behavioral problems, and the positive preventive effects
increased over time. However, as with nearly all pre-
vention programs for youth, the impact of NBP on
suicidal behaviors was not assessed.

Leverage Peer and Family Influences to
Reduce Adolescent Substance Use and
Bullying and Increase Healthy Coping and
Connectedness
Parent–youth relationships and norms generated through
peers exert a potent influence on specific emerging risk
factors for suicide. System-level interventions that leverage
these influences have become state of the art. Examples of
promising system-level interventions during adolescence
and their demonstrated impact on risk/protective factors
for adolescent suicide (Table 1) are as follows. Substance use
initiation is reduced by the universal Life Skills curriculum
that strengthens resistance to peer influences17; by inter-
ventions delivered through schools to strengthen family
functioning (e.g., Iowa Strengthening Families Program)15;
and by programs assisting communities to implement
evidence-based programs (e.g., Communities that Care).19

By modifying schoolwide practices including student
perceptions regarding acceptable behavior, the Olweus
program reduces schoolwide bullying.16 Training for
high school student peer leaders to prepare them to
modify norms through their natural social networks
(Sources of Strength) has increased schoolwide help-
seeking acceptability, coping norms, and engagement of
adults to help suicidal peers.18

As with nearly all other prevention programs, with the
exception of the GBG, the impact on reducing suicidal
behaviors of these adolescent programs is largely
unknown. To date, few RCTs evaluating these interven-
tions have incorporated suicidal behaviors as an outcome
or have sufficient power to assess impact on suicide
attempts or mortality.

Proposed Step-by-Step Research Pathways
Breakthroughs in the following areas would jump-start
progress in realizing the suicide prevention potential of
upstream approaches: (1) establishing causal links between
specific intervention strategies and programs (e.g., class-
room interventions; substance abuse prevention) and
reductions in adolescent suicidal behaviors, beginning
with suicide attempts and medically serious attempts;
(2) identifying intervention mediators and pathways (e.g.,
reduced adolescent substance use) to reduced suicidal
behaviors; and (3) providing evidence that specific inter-
ventions, or combinations of interventions, implemented
in broad populations lead to reduced suicide rates (long-
term objective). To achieve these breakthroughs, the
following research pathways are proposed.
Short-Term Research Objectives and Potential
Barriers (4–8 Years)
By capitalizing on completed trials of preventive inter-
ventions and strategically chosen new trials, the following
objectives can significantly advance knowledge within 4–
8 years. First, data should be leveraged from the large
number of preventive intervention trials with youth
already completed to identify intervention strategies that
reduce suicidal behaviors, including deaths (e.g., linking
to the National Death Index). This first short-term
objective may be accomplished by utilizing new methods
for synthesizing data across multiple trials, even if
different measures of similar constructs are used.27

Second, in selecting specific programs for data syn-
thesis, universal and selective programs should be
prioritized by targeting self-regulation processes such as
classroom behavior and emotion self-regulation, pro-
grams for adolescent substance use and bullying pre-
vention, and interventions that strengthen norms for
coping with stress and increase youth–adult connections.
By synthesizing data from multiple programs that affect
common proximal outcomes (e.g., reduced aggressive
behavior; delayed onset of alcohol use), and identifying
valid indicators of suicidal behavior (e.g., from depres-
sion scale items), we can achieve the potential to identify
which strategies and outcomes are most promising.
Third, a specific priority should be to combine follow-

up data from multiple implementations of GBG. Fourth,
many school-based interventions have been, or could be,
adapted to reparative systems (e.g., juvenile justice), with
similar testing for suicide prevention impact by aggregat-
ing groups of institutions. Fifth, estimates of reductions
in suicidal behavior and mortality associated with changes
in targeted behaviors should be developed. A potential
barrier is that few trials may have assessed suicidal
behavior, although more will have suicidal ideation, which
could be used to estimate impact on suicidal behaviors.
Efforts should be made to increase the number of

prevention researchers in fields such as substance abuse,
bullying, and parenting that incorporate high-quality meas-
ures of suicidal behavior in their work. To that end, tools
should be developed and researchers should be encouraged
to include valid and reliable measures of suicidal behavior in
follow-up evaluations of prevention programs through the
following: (1) creating and distributing protocols and
expertise on accessing resources (e.g., National Suicide
Prevention Hotline) to respond to trial participants identi-
fied as suicidal to reduce ethical and pragmatic concerns;
www.ajpmonline.org



Wyman / Am J Prev Med 2014;47(3S2):S251–S256 S255
(2) creating consensus lists of high-quality measures for
assessing suicidal behavior for youth of different ages,
including those that can be deployed in population-based
studies, and potential modifications needed for specific
populations (ethnic, race, and cultural differences); and
(3) developing new approaches for conducting follow-ups
of subjects in prevention trials such as using Internet-based
surveys for brief, rapid assessments of suicidal behaviors,28

which could be de-identified to protect confidentiality.
Potential barriers include the need to address “silo” prior-
ities in prevention, including funding agency priorities, to
encourage collaboration so that alcohol prevention
researchers, for example, are motivated to incorporate
measures of suicidal behavior.
Finally, researchers should determine whether com-

bining interventions targeting multiple preventive targets
(e.g., substance abuse, bullying, youth–adult connected-
ness) may have greater impact on suicide prevention.
Combinations of programs and choices may provide
better “fit” with community needs, using models such as
Communities that Care,19 to help communities identify
needs and select evidence-based programs across the full
prevention continuum (universal, selected, indicated).
Use of trial designs that randomize communities to

receive intervention at different phases13 may increase
acceptability and participation. RCTs should incorporate
program implementation research to identify levels of
implementation quality necessary for suicide prevention
impact and utilize social network tools to determine
diffusion of intervention impact and which practices
reach highest risk youth.
The use of “roll out” designs29 can also increase the

impact in large population-based trials needed to identify
interventions that reduce suicide mortality. Roll-out designs
enroll multiple cohorts over the years and modify content
or implementation to account for what is learned in early
cohorts—an approach that can increase responsiveness to
community needs. Determining how to best engage schools
to implement universal programs while having multiple
competing demands is an important barrier to address.
Long-Term Objectives and Potential Barriers
(12–20 Years)
Ultimately, the most robust data and knowledge needed
to identify strategies to reduce suicide rates will come
from large-population randomized trials of promising
interventions, or combinations of interventions, with
long-term follow-up. The following are recommended
as strategies to maximize knowledge gains from such
RCTs: (1) prioritizing both rural communities and other
regions with high suicide rates (western U.S. states),
which can enhance efficiency and statistical power to
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detect impact on suicide mortality; (2) using ongoing
surveillance (e.g., Youth Risk Behavior Surveillance
System) that may provide efficient and relatively inex-
pensive means of testing intermediate outcomes and
suicidal behavior impact in large regions.
Potential barriers include long waiting periods for

child populations to reach periods of elevated suicidal
behavior needed to determine intervention impacts.
However, when using designs that randomize large
community segments to implement programs at different
phases over 3–4-year periods, intermediate effects can be
detected, and large cohorts of youth followed for suicide
prevention impact.
Conclusions
Upstream interventions delivered through social systems
in childhood and early adolescence have the potential for
reducing population-level suicide rates by decreasing the
number of adolescents with mental emotional and
behavioral problems, as well as creating social environ-
ments that expose adolescents to positive coping norms,
increase youth–adult connections, and reduce adverse
experiences such as bullying. Effective prevention pro-
grams already have been identified across childhood and
adolescence prevention window periods that modify
multiple risk and protective factors for adolescent suicide
and can reach large populations of youth.
Key research gaps must be addressed to identify

specific strategies and programs with greatest suicide
prevention potential. School-based interventions have
been highlighted in this manuscript based on prior work
identifying promising interventions and the potential for
reaching population groups. Prenatal and early child-
hood programs shown to reduce adolescent antisocial
behaviors and other problems30 may also have suicide
prevention potential, particularly if implementation is
expanded to reach broader population segments. In the
future, other intervention strategies and settings may
emerge as promising, such as interventions aimed at
modifying adolescent norms for behavior through social
media networks or that provide “option-rich” alterna-
tives that can be adapted to address individual needs (e.g.,
individuals choose modules to suit specific emotional,
behavioral, or life-context needs).23
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Suicide is an important public health problem. Although there have been advances in our knowledge
of suicide, gaps remain in knowledge about suicide risk factors and prevention. Here, we discuss
research pathways that have the potential to rapidly advance knowledge in suicide risk assessment
and reduction of suicide deaths over the next decade. We provide a concise overview of the
methodologic approaches that have the capacity to rapidly increase knowledge and change practice,
which have been successful in past work in psychiatry and other areas of medicine. We suggest three
specific pathways to advance knowledge of suicide risk factors and prevention. First, analysis of
large-scale epidemiologic surveys and administrative data sets can advance the understanding of
suicide. Second, given the low base rate of suicide, there is a need for networks/consortia of
investigators in the field of suicide prevention. Such consortia have the capacity to analyze existing
epidemiologic data sets, create multi-site cohort studies of high-risk groups to increase knowledge of
biological and other risk factors, and create a platform for multi-site clinical trials. Third,
partnerships with policymakers and researchers would facilitate careful scientific evaluation of
policies and programs aimed at reducing suicide. Suicide intervention policies are often multi-
faceted, expensive, and rarely evaluated. Using quasi-experimental methods or sophisticated analytic
strategies such as propensity score-matching techniques, the impact of large-scale interventions on
suicide can be evaluated. Furthermore, such partnerships between policymakers and researchers can
lead to the design and support of prospective RCTs (e.g., cluster randomized trials, stepped wedge
designs, waiting list designs) in high-risk groups (e.g., people with a history of suicide attempts,
multi-axial comorbidity, and offspring of people who have died by suicide). These research pathways
could lead to rapid knowledge uptake between communities and have the strong potential to reduce
suicide.
(Am J Prev Med 2014;47(3S2):S257–S263) & 2014 American Journal of Preventive Medicine
Introduction
Suicide is an important cause of death throughout
the world.1 Suicide rates in the U.S. have increased
rather than decreased in the last decade.2 There is

an urgent need for research that rapidly advances
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knowledge and has rapid uptake by policymakers and
clinicians to reduce suicide deaths.
One of the major challenges in advancing knowledge

around suicide prevention is that deaths by suicide are
relatively infrequent events. Although the gold standard
test of an intervention is an RCT, conducting RCTs that
are powered for detecting impact on suicides are expen-
sive, difficult to coordinate, and require long periods of
follow-up.3 Here, we discuss three key research pathways
(analysis of existing data sets that include suicide
variables, networks and consortia focused on suicide
prevention, and researchers working with policymakers
to address important questions related to suicide) that we
believe can advance the field of suicide prevention in a
manner that will reduce suicides over the next 10 years.
To guide the current discussion, we list the well-
established suicide risk factors4 and prevention strategies
vier Inc. Am J Prev Med 2014;47(3S2):S257–S263 S257
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Table 1. Selected suicide risk factors and interventions: individual, family, and community levels

Risk factors Interventions

Individual level

� Sex/gender
� Occupation
� History of suicide attempts
� Mental disorder (anxiety, mood)
� Addictions
� Physical illness
� Financial stress
� Personality disorders/impulsivity/

aggression
� Legal problems
� Lack of religious affiliation

� Timely access to evidence-based interventions in various settings: college,
workplace, justice, primary care, organized faith settings, specialty care (S/I)

� Postdischarge follow-up contact for patients hospitalized for suicidal behavior (I)

Family level

� Childhood maltreatment
� Intimate partner violence
� Addictions, mental disorders, suicide in

family members

� Positive parenting programs (U/S)
� Family-based interventions (U/S)
� Peer support for young mothers (S)
� Support for the bereaved (S)

Community level

� Suicide in peers
� Sensational media reporting of suicide
� Specific cultural factors (e.g., Native

Americans, immigrants, refugees)
� Access to lethal means: guns, pesticides

� School-based evidence based programs (U)
� Media education of safe reporting (U)
� Culturally grounded interventions (U/I/S)
� Means restriction (U)
� Crisis lines (U)

Note: IOM-defined prevention programs: I, indicated; S, selective; U, universal.
I programs target groups that have already developed the disease and aim to reduce severe problems.
S programs target groups at high risk for the outcome or disease.
U programs include all people in a certain community in the intervention.
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at the individual, family, and community levels (Table 1)
and describe the limitations of the current knowledge in
these areas.
Limitations of the Current State of Knowledge
on Suicide Risk Factors
Suicide is, fortunately, a relatively rare event. Unfortu-
nately, this makes it hard to study for a variety of
reasons.4 First, empirical data on optimal screening and
prediction tools for suicide are lacking.5 Many suicide
risk assessment tools (e.g., SAD PERSONS scale) have
good sensitivity but poor positive predictive value in their
ability to forecast future suicide attempts.5,6

Second, there is a lack of understanding of suicide risk
in vulnerable groups (e.g., military personnel, ethnic
minorities, socially deprived individuals). For example,
depending on the group studied, social markers such as
income and marital status have been shown to be both
suicide risk and protective factors.7,8

Third, with the recent increase in use of social media,
information is lacking on the impact of exposure to
suicide in social media on suicide contagion. Fourth,
although there has been an increase in prevalence of non-
suicidal self-injury,9 the longitudinal course and risk for
death by suicide among people with non-suicidal self-
injury remains unknown. Fifth, most epidemiologic
studies of suicidal ideation and attempts have been
cross-sectional, may be affected by recall bias, and are
not generalizable to death by suicide.
Limitations of Evidence in Suicide Prevention
Although a wide range of suicide prevention strategies
are suggested in guidelines worldwide (Table 1), it is
important to underscore that most of the suicide
prevention strategies, with the exception of means
restriction policies,10 training of physicians in treating
depression,11 and postcards after hospitalization for
suicide attempts,12 lack strong empirical evidence for
reducing suicidal behavior. There is, therefore, an urgent
need to rigorously test promising suicide prevention
strategies.
Owing to the low base rate phenomenon of suicide,

extremely large sample sizes (thousands of people) often
followed over relatively long periods of time are required
to test whether interventions are effective. The most-
cited studies in the field of suicide prevention to date are
quasi-experimental designs in high-risk adult groups
(e.g., Air Force personnel,13 regions of Hungary14) where
www.ajpmonline.org
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improving/increasing gatekeeper training for suicide and
treatment of depression by primary care physicians
reduced suicide rates.
Furthermore, large-scale clinical trials for mental

disorders often exclude people with a high risk of suicidal
behavior. Thus, there is little information available from
RCTs regarding effective interventions in high-risk
adults. Even less data are available for optimal methods
of intervention in culturally diverse groups.15 Finally,
given the complex multifactorial and heterogeneous
etiology of suicide, large-scale public health interventions
may be expensive and typically have small effect sizes.16

In the context of limited funding for research, inves-
tigators often face significant obstacles in designing
fundable studies.

Suggested Research Pathways
In order to advance knowledge of suicide risk factors and
evaluate suicide prevention strategies, the following three
main research pathways are suggested (Table 2).

Pathway 1: Analyses of Existing Epidemiologic,
Clinical, and Administrative Data
Although there has been a large increase in knowledge
around risk factors for suicide, existing large, longitudi-
nal mental health surveys and clinical trial databases are
Table 2. Strengths and limitations of proposed research pathw

Research pathways Strengths

1. Analysis of existing
epidemiologic samples and
clinical trial databases

Data already collected
Inexpensive to conduct analysis

Large sample size

2. Networks and consortia of
researchers

Multi-site prospective cohorts (hi
suicide attempts, family history o
Sufficient sample sizes to examin
biomarkers, genetics, and imagin
understand biological factors rela
suicide
Understand the natural trajectory
behavior

3. Evaluation of current or new
policies and programs

Creates partnerships between
policymakers and researchers in

Bidirectional knowledge exchang
rapid uptake of new knowledge i
prevention
Careful evaluation of large-scale
leads to an understanding of wh
policies have an impact on suicid
Multi-site clinical trials with high-
samples
Sufficient sample size to detect i
interventions on suicide attempts

September 2014
publicly available and can be analyzed to further
increase our understanding of risk factors for suicide
and suicide attempts.17 There is also a need for develop-
ing predictive algorithms for suicide similar to those
developed in the Framingham Heart study18 for develop-
ment of a core set of predictors for cardiovascular disease.
This would require identifying a select group of key,
potentially modifiable risk factors that could be targeted
among individuals at high suicide risk. However, such
large-scale intervention studies are time consuming and
costly.
In the medical field, there has been an increase in the

use of propensity score-matching analysis to determine if
certain interventions (e.g., pharmacotherapy) have
impact on outcomes.19,20 Although these types of obser-
vational methodologies may not entirely remove residual
confounding issues, they are economically feasible and
overcome the ethical concerns about randomization of
high-risk groups.21 Propensity score-matching analyses
have been used, for example, to understand the impact of
antidepressants during pregnancy on fetal and neonatal
outcomes where randomization is clearly not acceptable
because of ethical issues.22

The analysis of large-scale epidemiologic surveys and
administrative databases has been instrumental in
increasing our understanding of suicide risk. Much of
our understanding of risk factors for suicide attempts
ays

Limitations

Limited by what is already collected in data sets
Observational studies, causal inferences cannot be
made

story of
f suicide)

Large infrastructure support required

e
g work to
ted to

Observational studies

of suicidal Substantial effort to create the network and develop
partnerships

suicide
Large-scale policies are heterogeneous and it may be
difficult to discern which parts of the policies are
associated with reductions in suicide

e leads to
n suicide

Quasi-experimental designs preclude causal
inferences

policies
ich suicide
e
risk Ethical issues of conducting RCTs in high-risk groups

mpact of
or deaths
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comes from cross-sectional and longitudinal epidemio-
logic surveys, whereas understanding of suicide deaths
comes from administrative database studies from the
U.S., Europe, and Canada. Examples of secondary
analysis of existing data sets includes the examination
of controversial topics such as the relationship between
anxiety disorders and risk of suicidal behavior among
adults.23 Based on a series of studies using several
epidemiologic data sets, there has been an expansion of
the understanding of the importance of anxiety,24

specifically posttraumatic stress disorder and panic dis-
order, as triggers for suicide attempts.23

Administrative data sets that link vital statistics data-
bases with de-identified health information (e.g., physi-
cian contacts, prescription drug use) have rapidly
advanced the understanding of suicide risk factors
suicide.25 They also provide the opportunity to objec-
tively assess factors such as treatment seeking and
overcoming the recall bias inherent in survey data. Using
this method, Olfson et al.26 have shown the gaps in
follow-up care of patients after they present to emergency
departments for suicide attempts.
This strategy is relatively inexpensive and can rapidly

yield novel findings. However, observational studies
(the use of techniques such as propensity matching
notwithstanding) do not provide the same strength of
evidence for cause and effect as data obtained in
randomized trials.
Pathway 2: Need for Networks and Consortia
Given the low base rate phenomenon of suicide, a
consortium of researchers across multiple sites is
needed to generate findings backed by sufficient stat-
istical power. These team endeavors also have the
advantage of bringing together a diverse, highly expert
group of researchers. This strategy enhances knowledge
transfer opportunities both within the consortium and
more broadly with the scientific community and public
stakeholders, given the greater number of connections
inherent in a larger team. Together, these factors enhance
the potential for both rapid knowledge advancement and
dissemination, increasing the likelihood of uptake in
clinical and policy domains. Similar consortia have been
necessary and successful in the field of genetics27 where
large sample sizes and diverse research expertise are also
needed.
In suicide research, networks of researchers are needed

to overcome the lack of understanding of the neuro-
biology and genetics of suicide. We suggest that networks
could rapidly advance knowledge in suicide prevention
by using longitudinal epidemiologic studies of high-risk
samples. Prospective cohorts are required, where data on
family history of suicides or previous suicide attempts, as
well as multiple mental and physical illnesses, can be
“concentrated” for the highest likelihood of attempting
suicide.
Weissman28 discussed the concept of translational

epidemiology, where population-based samples are
recruited and their biological factors are examined
(genetics and biomarkers) to increase knowledge of
the biological underpinnings of suicidal behavior.
Such efforts are essential in advancing the understanding
of suicide biomarkers that have the potential to
transform suicide risk assessment and personalized
treatments.
Owing to the increase in suicide rates in the U.S.

military in the mid to late part of the past decade, U.S.
government agencies have funded consortia such as the
Military Suicide Research Consortium (msrc.fsu.edu)
and the Army Study to Assess Risk and Resilience in
Service members (Army STARRS; armystarrs.org).29

These consortia bring together a large group of inves-
tigators to conduct a series of studies to rapidly increase
the knowledge of suicide risk factors among service
members. In civilian samples, there are also examples
of these networks on suicide prevention in Europe and
Canada. Each network often has a particular focus. For
example, some networks focus on genetics, whereas
others, like our team in Manitoba, have focused on
cultural factors related to suicide risk and culturally
grounded universal suicide prevention strategies.15

We encourage the development and funding of more
suicide prevention networks across civilian populations.
Lessons learned include the fact that it can take months
to years for a consortium to coalesce in terms of policies
and procedures; hence, any investment in such an entity
must have a long-term perspective. Once up and
running, however, the ability to harness the brainpower
and person-power of a large co-operative group of
committed researchers focused on a problem can
jump-start the generation of new knowledge. In addition,
networks that engage policymakers can have important
collaborative efforts in creating new knowledge on
suicide prevention (see Pathway 3 below).
The strengths of this approach are that there can be a

synergy in creating new knowledge, with the potential for
multi-site intervention studies and collection of high-risk
cohorts that are sufficiently powered to test the impact of
interventions on suicide attempts and deaths. However,
limitations of this approach include the need for sub-
stantial funding to create such a consortium, combined
with the challenge of coordinating large research groups.
Moreover, a large team of researchers can lead to
synergistic efforts, but in some cases may inhibit the
individuals within a team to innovate and create novel
www.ajpmonline.org
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strategies or approaches to suicide prevention that are
not agreed upon by the leaders of the network.
Pathway 3: Researchers and Policymakers
Working Together to Evaluate Policies of
Suicide Prevention Programs
All too frequently, governments implement far-reaching
and, at times, very expensive policy changes intended to
have specific effects (e.g., reduction of suicide deaths) but
fail to put in place in advance the means to evaluate such
interventions. Collaboration between policymakers and
researchers, prior to the implementation of the inter-
vention, can facilitate the optimal evaluation of suicide
prevention programs. We argue that there is a need for
further work on examining policies using existing
administrative data, quasi-experimental designs, or RCTs
if possible.
There are several examples of high-quality evaluations

of suicide policies using observational studies. Similar
efforts are needed across different countries, health
systems, and cultural contexts. A seminal paper13 in the
field of suicide prevention demonstrated the impact of
policy changes in suicide prevention for U.S. Air Force
personnel. The authors used a quasi-experimental design
to demonstrate a reduction in suicides associated with a
multi-layered program implemented in a cohort of more
than 5 million U.S. Air Force personnel.
Similarly, in a high-risk region in Hungary,14 educa-

tion of primary care providers in the treatment of
depression was associated with a reduction in suicides
in the intervention area compared to surrounding
regions that did not receive the intervention. Recently,
While and colleagues30 examined the impact of several
suicide policies in the United Kingdom and found that
certain policies were associated with reduction in suicides
(e.g., 24-hour crisis lines, multi-disciplinary review of
suicides) whereas other policies were not.
Finally, healthcare reform is currently an enormous

public health concern in the U.S. Sommers et al.31

examined the impact of expansion of Medicaid in certain
U.S. states using a quasi-experimental design and demon-
strated that the states with expanded Medicaid coverage
had an associated decrease in mortality. Similar methods
could be used to examine the impact of Medicaid
expansion (or other broad policy changes) on suicide rates.
In addition, with the recent gun violence in the U.S.,

there has been increasing concern about the need for
stronger policies on firearm regulations. Analysis of U.S.
state data showed an association between higher state-
level regulations of firearms and a lower likelihood of
suicides and homicides.32 Although these types of
ecologic data preclude inferences about causality, this
September 2014
recent paper suggests that means restriction policies may
have the capacity to reduce suicides. Rapid analysis of
policy-relevant questions could be conducted efficiently
with these types of administrative data analyses.
To overcome the limitations of the quasi-experimental

designs of the aforementioned studies, it would be ideal
to conduct RCTs (e.g., cluster randomization, waiting list
designs) when governments initiate new suicide preven-
tion programs that have not been previously tested in
RCTs. The Canadian government has, for example,
partnered with researchers to implement a large-scale
pragmatic RCT of Housing First consisting of case
management for more than 2,000 homeless individuals
with mental illness. This trial provided the opportunity to
evaluate a promising intervention across five cities in
Canada and engaged policymakers throughout the
process.33

Our team is also working with policymakers to
facilitate the evaluation of promising suicide prevention
programs that are being implemented (gatekeeper train-
ing) in Canada. Gatekeeper training involves coaching
people (adults and youth) in the community who have
primary contact with those at risk for suicide in
identifying and assisting them in getting care.34 Similar
clinical trials are required for testing interventions
among individuals at high risk for suicide (i.e., previous
suicide attempters, those with multi-axial comorbidities,
and offspring of people who have died by suicide).
Systematic evaluation of large-scale public health

interventions has the potential to show an impact on
relatively infrequent outcomes such as suicide and
suicide attempts. Researchers benefit from this approach
because they do not need to acquire funding for or deliver
the expensive large-scale interventions (governments are
already funding the roll-out of these untested programs).
Instead, researchers can focus on acquisition of fund-

ing to conduct thoughtful evaluation of the interventions.
Policymakers can benefit from working with researchers
who evaluate the interventions on suicide to ensure that
programs and funding are doing what they are supposed
to do (i.e., reducing suicides). However, strong partner-
ships between government and researchers are required
to ensure clear roles and effective administration of both
the intervention and evaluation of the program.
As many suicide prevention strategies are multi-

layered, it may be difficult to discern the effective
“ingredient” of the intervention. Also, evaluation of the
process of policy implementation is essential in large-
scale studies to ensure fidelity to the intervention.
Although cluster randomization would be ideal, it may
not be possible given that governments may be reluctant
to “withhold” a potentially helpful intervention from
a given community. Although this is politically
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understandable, from a scientific perspective it is equally
unjustified to subject a community to an unproven
intervention that could do harm.
Thus, although quasi-experimental designs have been

used to evaluate policies, these designs preclude strong
causal inferences. Randomization may be more accept-
able if a “proven” treatment is compared against a new,
potentially better treatment. Finally, governments might
not wish to evaluate the implemented programs because
of fear of finding that the program is ineffective, which
may lead to negative media attention and other political
hazards.

Conclusions
In conclusion, we suggest three specific and complemen-
tary pathways to rapidly advance knowledge in suicide
risk and reduce suicides: (1) increasing the analysis of
existing databases to further our knowledge of risk and
protective mechanisms in suicide; (2) creation of net-
works and consortia that have the platform for cross-site
studies in suicide risk and suicide intervention; and (3)
forging of partnerships between policymakers and
researchers to rapidly test the impact of current and
new policies in suicide prevention.
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Reducing the availability of highly lethal and commonly used suicide methods has been associated
with declines in suicide rates of as much as 30%–50% in other countries. The theory and evidence
underlying means restriction is outlined. Most evidence of its efficacy comes from population-level
interventions and natural experiments. In the U.S., where 51% of suicides are completed with
firearms and household firearm ownership is common and likely to remain so, reducing a suicidal
person’s access to firearms will usually be accomplished not by fiat or other legislative initiative but
rather by appealing to individual decision, for example, by counseling at-risk people and their
families to temporarily store household firearms away from home or otherwise making household
firearms inaccessible to the at-risk person until they have recovered. Providers, gatekeepers, and gun
owner groups are important partners in this work. Research is needed in a number of areas:
communications research to identify effective messages and messengers for “lethal means
counseling,” clinical trials to identify effective interventions, translational research to ensure broad
uptake of these interventions across clinical and community settings, and foundational research to
better understand method choice and substitution. Approaches to suicide methods other than
firearms are discussed. Means restriction is one of the few empirically based strategies to
substantially reduce the number of suicide deaths.
(Am J Prev Med 2014;47(3S2):S264–S272) & 2014 American Journal of Preventive Medicine
Introduction
The National Action Alliance for Suicide Preven-
tion established the Research Prioritization Task
Force in 2010 to identify interventions capable of

reducing the suicide rate by 20% over a 5-year period.
Twelve goals emerged. We discuss the 12th: “reduce
access to lethal means that people use to attempt suicide”
(briefly, means restriction or means reduction).
A suicidal person’s access to highly lethal means, or

methods, of suicide can be reduced through (1) physi-
cally impeding access (e.g., using gun locks and bridge
barriers); (2) reducing the lethality or toxicity of a given
method (e.g., reducing carbon monoxide [CO] content of
motor vehicle exhaust); or (3) reducing “cognitive
access,”1 that is, reducing a particular method’s appeal
or cognitive salience (e.g., discouraging media coverage
of an emerging suicide method). We focus here largely on
the first two approaches.
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Reducing access to lethal means saves lives when
people who cannot readily obtain a highly lethal
method either attempt with a method less likely to
prove fatal or do not attempt at all (Figure 1). The
rationale rests on four well-established observations.
First, many suicidal crises are short-lived. A survey of
people who had seriously considered suicide in the past
year found that for about 30%, the suicidal period
lasted under an hour.2 Surveys of attempters have
found that the interval between deciding on suicide
and actually attempting was 10 minutes or less for
24%–74% of attempters (with the lower end of the
range reported by a study of those nearly dying in their
attempt).3–5

Second, the method people use in suicidal acts
depends, to a non-trivial extent, on its ready availabil-
ity.6,7 Third, the proportion of attempts that result in
death (case fatality ratio) varies dramatically across
methods, ranging from a high of 85%–90% for firearms
to a low of 1%–2% for the methods most commonly used
in attempts—medication overdoses and sharp instru-
ment wounds.8 The lethality of the method readily
available during a suicidal crisis therefore plays an
important role in whether the person survives an
attempt; intent matters, but means also matter.
rican Journal of Preventive Medicine � Published by Elsevier Inc.
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Substitution
Attempter 
substitutes another 
method; on 
average, 
substituted methods 
are less lethal

Suicide rate drops
Drop in overall 
suicide rate is driven 
by decline in rate of 
suicide by the 
restricted method

Suicidal crisis 
passes for many  

The acute period 
in which someone 
will attempt is 
often short. 
Delays can save 
some, but not all, 
lives 
89%–95% of 
attempters do not 
go on to die by 
suicide

Means restriction
Highly lethal, 
commonly used 
suicide method is 
made less accessible 
or less lethal

Delay
Attempt is 
temporarily or 
permanently 
delayed

Fewer attempts 
prove fatal

Figure 1. Conceptual model of how reducing access to a highly lethal and commonly used suicide method saves lives at the
population level
Note:When the restriction is effectuated by making a highly lethal method less lethal at the population level (e.g., reducing carbon monoxide content
of motor vehicle exhaust), the substitution is passive. That is, people attempting suicide with the method are unaware that, in effect, a less lethal
method has been substituted for a more lethal method.
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Fourth, approximately 90% of attempters who survive
a nonfatal attempt will not go on to die by suicide
thereafter,9 a finding that holds true even in studies
focusing only on medically serious attempts, such as
jumping in front of a train.10 Therefore, helping people
survive periods of acute suicidal risk by reducing their
access to highly lethal methods is likely to help many
people survive in both the short and long term.
Reducing access to lethal means saves lives if the

methods available for substitution, on balance, are less
likely to prove lethal. Firearms account for more than half
of suicides in the U.S. and have the highest case fatality
ratio. A number of factors are theorized to influence the
lethality of a given method. The first is inherent deadliness.
For example, car exhaust with a high CO level will be more
deadly than car exhaust with a low CO level. The second is
ease of use. A method that requires technical knowledge is
less accessible than one that does not.
The third is accessibility. Given the brief duration of

some suicidal crises, a lethal dose of pills in the night-
stand poses a greater danger than a prescription that
must be hoarded over months to accumulate a lethal
dose. Similarly, a gun in the closet poses a greater risk
than a very high bridge 5 miles away, even if both
methods have equal lethality if used. The fourth is ability
to abort mid-attempt. More people start an attempt and
abort it than carry it through2; therefore, methods that
can be interrupted without harm mid-attempt—such as
overdose, cutting, CO poisoning, and hanging/suffoca-
tion—offer a window of opportunity for rescue or change
of heart that guns and jumps do not. The fifth factor is
acceptability to the attempter. Although fire, for example, is
universally accessible, it is rarely used in the U.S. for suicide.
At the population level, no measurable impact of means

restriction on overall suicide rates is likely to be observed
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(even if, on balance, lives are saved) if the restricted method
constitutes a very small proportion of all suicides or if the
restricted method is of low lethality. If all sharp instru-
ments magically disappeared, for example, in spite of their
frequent use in suicide attempts there would be little
measurable impact on suicide deaths, given their low case
fatality ratio (sharps constitute only 2% of suicide deaths).
Importantly, a possible, though unsubstantiated, unin-
tended impact of reducing access to popular low-lethality
methods may be an increase in suicide risk if attempters
substitute more lethal methods.
Research Evidence on Means Restriction
Population-Level Natural Experiments
Before 1960, the leading suicide method in the United
Kingdom was inhalation of domestic gas. Following
discovery of a cheaper, nontoxic source of natural gas
in the North Sea, gas suicides fell to nearly zero. Suicides
by other methods increased somewhat, but, importantly,
the net result was a drop of approximately 30% in the
overall suicide rate.11,12 These findings held in other
countries where domestic gas was a leading method,13,14

but not in those where gas accounted for a small
proportion of total suicides.15–17

Natural experiments involving decreased toxicity of
motor vehicle exhaust and reduced accessibility of
barbiturates, firearms, and analgesics (as well as some
population-level interventions described below) also
illustrate that method-specific suicide rates drop when
a method becomes less available or less lethal; however,
whether the overall suicide rate drops is equivocal when
the method is not commonly used or is of low lethal-
ity.1,18–24
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Population-Level Interventions
Pesticides are the leading suicide method in Sri Lanka. In
the 1990s, the Sri Lankan government placed restrictions
on sales of the most highly human-toxic agents, following
which overall suicide rates dropped by 50%.25 Nearly
20,000 fewer suicides occurred in the 10 years following
restrictions compared with the 10 previous years. The
decline in suicide was driven by a decline in poisoning
suicides; non-poisoning suicides did not decline, nor did
nonfatal poisonings. The underlying behavior (swallow-
ing pesticides in a suicide attempt) did not appear to
change, but thousands of lives were saved because the
lethality of the behavior diminished.
Pesticide poisoning was a highly lethal, common

method of suicide prior to the policy changes. Its lethality
dropped following changes; therefore, the overall suicide
rate in Sri Lanka dropped driven exclusively by a drop in
the pesticide suicide rate. A similarly dramatic drop in
suicides was observed in Western Samoa when the
pesticide paraquat became less available.26

Most studies in the United Kingdom on the impact
that limiting access to the pain relievers co-proxamol (via
market withdrawal)27 and paracetamol (via pack size
limits)28 had on poisoning suicides found a significant
decline in poisoning deaths by these agents without
compensatory increase in other lethal poisonings. Given
the small proportion of suicides overall that the two
medications comprised, these studies did not look at
impact on overall suicide deaths. However, Bateman’s
review concluded that pack size restrictions did not
reduce paracetamol deaths.29

Jumping from a very great height is a highly lethal but
uncommonly employed method in the U.S. Barriers have
been installed at some popular jump sites, such as tall
bridges. Most30,31 (but importantly not all32) studies of
the impact of these barriers have found that fewer
suicides occurred at the protected site without evidence
of a compensatory increase in jumping suicides from
other sites. Most have not assessed impact on rates
overall, given the small proportion that jumps typically
constitute of suicides overall.
An intervention that found a net effect on overall

suicide rates, albeit in a small population (i.e., 28 suicides
annually on average pre-intervention), involved the
Israeli Defense Force.33 Soldier suicides occurred dis-
proportionately on weekends and 90% involved firearms.
A 2006 policy aimed at preventing suicide required
soldiers to leave their weapons on base during weekend
leave. The suicide rate decreased by 40%; weekend
firearm suicides dropped significantly, with no significant
change in weekday suicides, and no change in non-
firearm suicides.
Firearms and Suicide in the U.S.
In the U.S., more suicides are completed with a firearm
than by all other methods combined. About one in three
homes contain firearms and 51% of all suicides involve
firearms.34 Miller et al.34 have provided a review of U.S.
firearm suicides. All U.S. case-control studies that have
examined the issue35–39 have found that the risk of
suicide is two- to five-fold higher in gun-owning homes
for all household members, with relative risk being
especially high for youth and people without known
psychopathology. The higher suicide risk is driven by a
higher risk of firearm suicide, with no difference in
non-gun suicides. Most studies, but not all, find that
among gun households, suicide risk is lower when
firearms are stored unloaded, locked, and separate from
ammunition.40

A cohort study found that handgun purchasers in
California were more than twice as likely to die by suicide
as were their age/sex-matched peers throughout the 6-
year study period, with the increase in risk attributable to
an excess risk of firearm suicide.41 Several ecologic
studies in the U.S. bolster findings from the individual-
level studies.42 Time-series43 and cross-sectional studies
that have measured firearm prevalence in relation to
suicide risk have consistently found a strong association
between household firearm ownership rates and rates of
overall and firearm suicide (and no significant associa-
tion between household firearm prevalence and non-
firearm suicide).
These findings do not appear to be accounted for by

differences in underlying suicide risk among persons
living in homes with guns. People living in homes with
(versus without) guns, for example, are no more likely to
screen positive for psychopathology or suicidal ideation,
or to report having attempted suicide.44–47 Importantly,
the heightened risk of suicide associated with the
presence of a household firearm applies not only to the
gun owner but to all household members.38,48 In
aggregate, the literature on the firearm–suicide connec-
tion indicates that access to firearms does not serve as a
proxy for an unmeasured third variable that drives
suicide risk, but rather increases suicide risk by making
it more likely that suicidal acts will involve guns and
therefore, on average, prove fatal.

ed 2014;47(3S2):S264–S272
Applying the Lessons of Means Restriction
to the U.S.
Suicide rates can be substantially reduced—without
necessarily changing underlying mental illness or suicidal
behavior—by making it more difficult to die in an act of
www.ajpmonline.org
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deliberate self-harm. Despite evidence across studies
(including targeted interventions, natural experiments,
case control, cohort, and ecologic studies) of its potential
to save lives, means restriction historically has not been
prioritized in the U.S.
One reason may be the misperception that reducing

access requires embracing gun control, a politically
polarizing issue. It need not. There are a variety of
non-legislative approaches that respectfully engage the
gun-owning community as partners in suicide preven-
tion. Prime among them is “lethal means counseling”—
advising people at risk for suicide, and their friends and
family, to keep firearms away from the at-risk person
until the person recovers. Below, we highlight suicide
methods that may be useful targets for means restriction.
Firearms have several characteristics that make them

particularly suitable targets: They are the leading suicide
method in the U.S. (approximately 19,000 deaths a
year)49; they are the most lethal50 (substituted methods
will be less likely to kill); they are both accessible and
cognitively acceptable in U.S. culture; and an attempt
with a gun once initiated cannot be reversed (unlike
attempts with nearly every other method except jump-
ing). If under an ideal scenario means restriction
counseling reached all relevant households (households
in which there is a gun and a suicidal person), and if
counseling had modest results (one quarter of the
households effectively kept the guns from the suicidal
person), based on findings from case-control and eco-
logic studies, an estimated 3,600–3,900 lives would be
saved in 1 year.51 This approach is especially promising
for youth, whose firearm suicides typically involve a
family member’s gun.52

Medication overdoses are by far the leading method of
suicide attempt, with hundreds of thousands occurring
each year.53 Although the overall case fatality ratio for
medications is below 2%, some medications are markedly
more lethal than others, and overdoses account for more
than 5,000 deaths annually in the U.S.49 Interventions
that reduce the medication load available to at-risk
persons to a level that, even when taken all at once, will
not pose a severe danger, may prevent deaths and reduce
the severity of attempts. Because some of the more-lethal
medications also are addictive (e.g., opioids and benzo-
diazepines), other advantages may accrue from reducing
access.
The drop in deaths associated with motor vehicle

exhaust suicides following wider use of catalytic con-
verters suggests that more savings could be realized with
further engineering changes.21 Barriers at popular jump-
ing sites, such as the Golden Gate Bridge—particularly
when no sites nearby offer comparable acceptability and
lethality—will likely save lives. At 700–800 jumping
September 2014
suicides annually in the U.S.,49 and about the same
number from motor vehicle exhaust, these approaches
may save lives but their impact on overall suicide rates
may not be apparent given their small numbers.54

Examples of interventions and the mechanisms by which
they could save lives are illustrated in Table 1.
Hanging/suffocation is the second-leading mechanism

of suicide death in the U.S. and its use has increased in
recent years.49 This method is not amenable to physical
means restriction techniques, except in controlled set-
tings like prisons and hospitals. Because it still ranks
relatively low among ideators as a planned method,2

means restriction theory suggests that “cognitive access”
might be reduced if efforts are made to avoid publicizing
this method in traditional and social media. Similarly,
care should be taken not to inadvertently increase
acceptability of emerging suicide methods (such as highly
lethal poisons or drug combinations) by publicizing them
in traditional and social media.

Research Needs
The body of evidence on means reduction comes from
studies examining changes in exposure to suicide meth-
ods resulting from natural experiments and interventions
at the population level. Individual-level interventions are
far more complex. They require identifying at-risk
groups, learning the right messages to deliver, finding
the right messengers to deliver them, and learning how to
change behavior—not insignificant challenges. They also
require changing practice among providers, healthcare/
social service systems, families, and community
organizations.
A small body of literature on parents of youth with

psychiatric problems suggests that families who were
counseled to reduce access to firearms andmedications at
home were more likely to do so than those not receiving
such counseling.55,58,59 This is encouraging, but more
intervention research is needed in three broad categories:
(1) communications research to identify and test the
messages; (2) intervention evaluations to rigorously test
the impact of selected interventions; and (3) translation
and dissemination work to extend and adapt effective
interventions to a variety of populations and settings. In
addition, continued foundational research is needed to
understand the dynamics governing method choice and
planning and to develop a stronger surveillance infra-
structure.

Communications Research
Communications research with at-risk individuals and
their families and friends. Communications research
should examine the attitudes and knowledge that at-risk



Table 1. Operational logic model: examples of means restriction interventions

Outcomes (at population level)

Inputs Outputs Short Medium Long

Train providers and
gatekeepers on lethal
means counseling55,56

Providers and gatekeepers counsel
at-risk individuals and their families
to make household guns
inaccessible to at-risk person

Families take
action (e.g.,
store guns with a
friend or at a gun
club)

At-risk individualsattempt
with less lethal method or
crisis passes before
alternate attempt is made

Fewer suicides
overall, driven
by fewer firearm
suicides

Train providers and
gatekeepers on lethal
means counseling

Physicians monitor prescriptions of
at-risk individuals to keep total
supply below toxic dose, advise
families to dispose of unused
medications, and substitute less
toxic for more toxic medications
when possible

Fewer pills on
hand at home

Low-planned attempts
occur with fewer pills

Lower severity
of overdoses

Educate insurance
companies on dangers
of mandatory 90-day
prescription policies

Amend 90-day prescription policies
to allow opt-out for at-risk patients

At-risk patients
continue
receiving
smaller
quantities at
each refill

Low-planned attempts
occur with fewer pills

Lower severity
of overdoses

Collaborate with gun-
owning groups on
suicide prevention and
means restriction

Gun owner groups incorporate
message in firearm safety training
classes, brochures, and websites
(sample message: Store all guns
locked and unloaded; consider
temporarily storing firearms offsite if
a household member is at risk of
suicide)

Families take
action

At-risk individuals attempt
with less lethal method or
delay attempt; for many,
crisis passes

Fewer suicides
overall, driven
by fewer firearm
suicides

Induce motor vehicle
manufacturers to make
engineering changes

Reduce toxicity of motor vehicle
exhaust; install carbon monoxide–
sensing gadgets that shut off idling
engines when highly toxic levels
accumulate

Attempts with
motor vehicle
exhaust less
likely to prove
fatal

For many thwarted
attempters, crisis passes

Fewer carbon
monoxide
suicides

Induce civil engineers
to make engineering
changes

Bridge barriers erected at targeted
jump sites

Barriers prevent
attempts by
jumping

Most methods substituted
for jumping are less lethal

Fewer jumping
suicides

Educate hospital
administrators about
environmental changes
to reduce inpatient
suicides

Hospitals install collapsible curtain
and shower rails and reduce other
points of ligature in psychiatric
wards57

Changes prevent
attempts by
hanging

Most other methods are
unavailable in inpatient
rooms

Fewer inpatient
suicides overall,
driven by fewer
hanging
suicides
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individuals and their families hold regarding means
restriction and evaluate the acceptability of various
strategies, particularly regarding firearms, the method
for which reduced access is likely to save the greatest
number of lives.60 Examples of useful research questions
to pursue via focus groups, surveys, and other method-
ologies include the following:
1.
 Which specific messages and messengers on safe
firearm storage are persuasive to people at risk of
suicide and their families, and does the acceptability of
the messages vary by reasons for gun ownership
(e.g., self-defense, hunting, sport) and by other socio-
economic factors (e.g., political views, education
level)?
2.
 Do mistaken assumptions about suicide (e.g., once
suicidal, a person remains so; most attempts are well
planned long in advance; one method is about as likely
to kill as another) pose a barrier to means restriction?
Does education on these issues increase families’ safe
storage behavior?
3.
 With whom, if anyone, are at-risk persons likely to feel
most comfortable temporarily storing their firearms
(e.g., a relative, Army buddy, storage facility, or police
department)?
4.
 For whom is secure in-home locking (with another
person holding the key) a more acceptable solution to
off-site storage?
5.
 How should firearm safety messages be tailored when
the suicidal person is a minor versus an adult, the gun
www.ajpmonline.org
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Sep
owner versus non-owning member of a gun house-
hold, a crisis line caller versus inpatient, or a person at
acute versus chronic risk?
6.
 Regarding medication safety, is the protective effect of
limiting a patient with an active overdose history to
shorter prescription refills (e.g., weekly rather than
monthly refills) outweighed by the deleterious con-
sequences of poorer medication compliance? Would a
lockable, electronic pill-dispensing machine prove
more viable?

Communications research with providers and gate-
keepers. A number of studies have indicated that
behavioral health and medical providers do not routinely
conduct lethal means counseling with at-risk groups.61,62

Research aimed at remedying this should (1) identify
attitudinal and informational barriers that impede and
facilitate routine use of lethal means counseling by
providers; and (2) evaluate training programs in lethal
means counseling to identify the most effective
approaches.
Messaging on firearms safety should be developed in

partnership with a broad spectrum of invested parties
including, importantly, gun owners, to ensure that
messaging is relevant and helpful. Because many
suicidal people do not explicitly seek help for their
suicidal feelings, non-healthcare–related venues where
suicidal people intersect with the system should be
identified. The suicide risk of a person who has just been
arrested on his third drunk driving charge may be as high
as a patient who has been hospitalized for depression.
Therefore, defense attorneys and others who see people
in trouble (e.g., clergy, batterers’ counselors, social service
personnel, probation/parole officers, marriage counse-
lors, divorce attorneys) may be useful “gatekeepers” to
refer people at risk and convey firearm safety messages.

Communications research with gun owner groups.
Gun owner groups such as gun shops, shooting and
hunting clubs, firearm rights groups, gun magazines, and
firearm training classes offer an environment in which to
deliver a basic rule of firearm safety: Be alert to signs of
suicide in household members and keep guns from them
until they recover.63 Gun owner groups typically have
a strong safety culture focused on preventing the 600
unintentional firearm deaths that occur annually in the
U.S.; expanding that focus to prevent the 19,000 firearm
suicides is a natural next step.49

Communications research with these groups could (1)
identify facilitators and barriers to gun owner organiza-
tions embracing the role of reducing the misuse of
firearms in suicide; (2) collaborate with gun owner
tember 2014
groups to develop communications tools such as bro-
chures, posters, training modules, and sample newsletter
blurbs; and (3) test “uptake” of these communications
tools (the extent to which groups use the tools when
provided).
The ultimate goal of communications research is to

develop an interdisciplinary approach that will make
reducing a suicidal person’s ready access to firearms as
“normative” in 10 years as the “friends don’t let friends
drive drunk” message64 is today. In addition to messag-
ing research outlined above, research is needed to clarify
whether broad-scale media campaigns that raise aware-
ness about suicide and warn families to keep guns from
those at risk exert a protective, neutral, or harmful effect
(the latter by normalizing suicide).65

Intervention Outcomes Research
Controlled clinical trials. As effective messages are
developed, rigorous studies are needed to test the impact
of lethal means counseling. Although these necessarily
will be on a small scale as protocols are tested,55 ideally,
they will be tested in populations large enough (e.g.,
Veterans Affairs, military, large healthcare network) to
detect changes in suicide outcomes. In smaller popula-
tions, impact on individuals’ self-reported storage of guns
and medications should be tested as interim outcome
measures. Because these studies are conducted with
suicidal individuals, researchers must attend carefully
to human subjects considerations to protect study
subjects.

Other outcomes research. At the same time, evalua-
tions aimed at other approaches should be undertaken,
including (1) technical interventions (e.g., locked elec-
tronic pill dispensers, algorithms to flag potentially
dangerous prescribing in electronic medical records,
personalized firearms that can only be fired by the gun
owner); (2) policy interventions (e.g., amend insurance
companies’ mandatory 90-day prescription policies to
exempt patients at risk of overdose); and (3) outreach
interventions (e.g., incorporate suicide awareness/means
restriction messages in firearm safety materials).

Translation/Dissemination Research
The next step after effective methods of lethal means
counseling (and other interventions) are identified, is
institutionalizing these practices in standard clinical care
among medical and behavioral health providers, and
among non-traditional groups like firearm safety instruc-
tors and defense attorneys. Translation research will help
identify the most effective strategies to promote imple-
mentation of effective interventions. As lethal means
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counseling becomes more widespread, it will be necessary
to find safe storage and disposal options for firearms and
toxic medications.

Foundational Research
In concert with developing, testing, and disseminating
interventions, we must deepen our understanding of the
factors that govern method choice and deliberation in
suicidal behavior, and incorporate what is learned,
iteratively, into ongoing interventions. Unanswered
questions include the following:
1.
 When a suicidal person’s access to a lethal method is
blocked, what determines whether he or she substi-
tutes a more lethal versus less lethal method, or
abandons an attempt entirely?
2.
 Under what conditions might blocking access to a
low-lethality method (e.g., locking the medicine cab-
inet) have an unintended harmful effect of leading
attempters to substitute more lethal methods?
3.
 What role do online and personal social networks play
in method choice and technical knowledge?
4.
 Have method-specific case fatality ratios changed over
time as the capacity for greater technical knowledge of
methods increases and medical interventions change?
5.
 Have prescribing practices affected the severity of
attempts?
6.
 How do gun storage practices affect suicide risk to the
gun owner and household members by age and sex?
7.
 Among youth who die by firearm suicide, does the
source of the firearm (e.g., parent’s gun, youth’s gun
acquired illegally) vary across racial/ethnic/socioeco-
nomic groups?

Foundational research relies upon the existence of
accessible, current, and valid data. The National Violent
Death Reporting System provides detailed information
on suicide deaths and should be expanded from its
current 18 states to all 50.66 The Behavioral Risk Factor
Surveillance System has supplied valuable information
on state- and national-level gun ownership rates and
storage practices; however, its gun items have not been
asked since 2004 and should be repeated every 2–3
years.67 Linked hospital, pharmacy, and death certificate
data will enable researchers to examine the impact of
prescribing and method switching.

Changing the Paradigm
Currently, the suicide prevention field focuses on iden-
tifying people at risk and getting them into treatment. A
challenge facing the field is to shift the paradigm such
that researchers, practitioners, patients, and the broader
population understand that reducing a suicidal person’s
access to lethal means also has important life-saving
potential. A first step is educating researchers and
practitioners during training and continuing education
about the evidence base.
Reducing the availability of highly lethal and com-

monly used suicide methods has been associated with
declines in suicide rates of as much as 30%–50% in other
countries. Research on how to apply these lessons to the
U.S.—including communications research to identify
effective messages and messengers, clinical trials and
other intervention research to identify effective inter-
ventions, and translational research to ensure broad
uptake of these interventions—has the potential to
substantially reduce the number of suicide deaths.
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