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Preface

ix

When Kevin Carter, a celebrated South African photo-journalist who
was in his 30’s and only months before had won the highly prestigious
Pulitzer Prize, killed himself several years ago, it was at first assumed that
his suicide was linked to the consequences in trauma, moral desolation,
and guilt that he experienced in filming some of Africa’s great human
tragedies: wars and famines. Indeed his suicide note indicates as much.
Soon afterward it was learned that he had been abusing drugs and suf-
fered from bipolar disorder. Later still, it surfaced that he had experi-
enced a wrenching divorce and was deeply upset about the separation
from his young daughter. As this case shows, suicide can be a complex
process. If ever a condition begged for an integrated understanding that
takes into account biological, clinical, subjective, and social factors, this is
it.

It is for this reason that global data on suicide loom large and usefully
balance findings from the United States that are the primary focus of this
report. For example, although American psychiatrists have found that 90
percent of suicides in our country appear to be associated with a mental
illness, data from China suggest that probably less than half of suicides
there have such a correlation. In China, unlike most countries, more
women than men kill themselves. Eastern European societies experience
suicide rates 4 to 6 times higher than in the United States. Whereas in
Hungary there has long been a very high rate of suicide, in other coun-
tries formerly part of the Soviet Union, the elevated rates correlate with a
period of deep and disruptive social change. Suicide may have a basis in
depression or substance abuse, but it simultaneously may relate to social
factors like community breakdown, loss of key social relations, economic
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depression, or political violence. Indeed, it may be that emotional states
like hopelessness and impulsiveness link these different levels of human
experience. It is important not to lose this sense of complexity if we are to
fashion intervention programs that can prevent suicide.

This report reflects different perspectives and levels of analysis. It
embodies tensions between medical and social analyses of suicide that
date back at least 100 years. Given the uncertain status of the science, it is
not always possible or even useful to try to resolve these distinctive points
of view. But we have tried to place all the relevant materials before the
reader; even where the tensions can not be resolved by efforts at integra-
tion of analytic approaches, we have tried to present the uncertainties and
contradictions. That way we feel we have done justice to the science and to
the resonantly human characteristics of this crucial subject. Indeed, it is
inconceivable that policy and programs will be up to the challenge unless
they engage the different sides of suicide.

Suicide is a medical issue; but it is also an economic, social relational,
moral, and as September 11’s tragic global spectacle of suicide terrorist
attack made clear, a political issue as well. Suicide prevention, in turn,
holds medical, social, psychological, economic, moral and political sig-
nificance. Our Committee of medical and social scientists grappled as best
it could with this complex reality and has written a report that suggests
that this is precisely what policy makers need to do to advance the science
and improve health and social responses.

I wish to acknowledge the crucial role played by the Committee’s
staff in assembling this report from the Committee’s diverse perspectives.

Arthur Kleinman, M.D.

***

Suicide represents a major national and international public health
problem with about 30,000 deaths in the United States and 1,000,000
deaths in the world each year and every year. The estimated cost to this
nation in lost income alone is 11.8 billion dollars per year. There has been
in the past and is currently a dramatic mismatch in terms of the federal
dollars devoted to the understanding and prevention of suicide contrasted
with other diseases of less public health impact. Research tools and op-
portunities currently exist to attack the problem of suicide. Recent suc-
cessful programs for the prevention of suicide demand further testing.
This report recommends a comprehensive approach to suicide and the
development of a network of research laboratories for the study of sui-
cide. There is every reason to expect that a national consensus to declare

x PREFACE
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war on suicide and to fund research and prevention at a level commensu-
rate with the severity of the problem will be successful and will lead to
highly significant discoveries as have the wars on cancer, Alzheimer’s
disease, and AIDS.

Suicide is the eleventh leading cause of death for all ages in the United
States and the third leading cause of death among adolescents. A great
deal of local and national funding and effort has been devoted to the
problem of homicide in contrast to suicide. However, suicides in this
country outnumber homicides by a third. During the period of the Viet-
nam War, four times the number of Americans died by suicide than died
in combat. Two hundred thousand more people died of suicide than died
of AIDS in the past 20 years. These mortality figures do not capture the
intense suffering of the suicidal patient. One patient stated the night be-
fore she committed suicide: “The pain is all consuming, overwhelming.
The pain has become excruciating, constant and endless.”

A great deal has been learned about the risk factors contributing to
suicide, biological changes that are associated with suicide, links between
childhood trauma and suicide, and the impact of social and cultural influ-
ences, medical and psychosocial interventions. But a fundamental under-
standing of the suicide process remains unknown, and national preven-
tion efforts have not been successful. The establishment of 60 centers
throughout the United States to fight a war on cancer, and 28 Alzheimer
disease centers, to fight a war on Alzheimer’s disease, provide highly
successful models for the committee recommendation to develop a net-
work of eight population-based research laboratories for war on suicide
and investigation of the suicidal process.

In 2000, the National Institute of Mental Health, the National Institute
of Drug Abuse, the Veterans Administration, the National Institute on
Alcohol Abuse and Alcoholism, Substance Abuse and Mental Health Ser-
vices Administration and the Centers for Disease Control and Prevention
asked the Institute of Medicine to assess the science base of suicide etiol-
ogy, evaluate the current status of primary and secondary prevention
including risk and protective factors, develop strategies for studying sui-
cide and comment on gaps in knowledge, research opportunities and
strategies for prevention. The Institute of Medicine formed a Committee
on the Pathophysiology and Prevention of Adolescent and Adult Suicide.

In conducting this study, the 13-member committee met six times
during 2001. The Committee was informed by two hosted workshops,
Suicide Prevention and Risk Factors for Suicide, the deliberations of which
have been subsequently published. The meeting agendas are in Appendix
C of this report. At these workshops the committee was informed by a
number of presentations by experts in the field. These included: Aaron T.
Beck, C. Hendricks Brown, Gregory Brown, William Byerley, Katherine

PREFACE xi
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Comtois, David Goldston, Madelyn Gould, David Hemenway, John
Kalafat, Ronald Maris, Eve Mościcki, Ghanshayam Pandey, Robert Post,
Herbert C. Schulberg, Edwin Shneidman, and Martin Teicher. Additional
experts in the field of suicide made presentations to the Committee: Paul
Appelbaum, Alan Berman, Robert Gebbia, Scott Kim, Bernice Pescosolido,
and Leonardo Tondo. Several representatives from government agencies
provided their perspectives: Steven M. Berkowitz, Alexander Crosby,
Robert DeMartino, David Litts, Jacques Normand, Jane Pearson, and
Deidra Roach. Still others prepared background papers or provided analy-
ses and data: Robert Anderson, Lois Fingerhut, David Jobes, Thomas
Joiner, Jeremy Pettit, Ramani Pilla, Morton Silverman, and Shirley
Zimmerman. The names and affiliations of these expert consultants are
listed in Appendix B. Subsequently, individual committee members pre-
pared draft chapters. Analysis and data collection, development, and writ-
ing of the final study report required an extensive staff effort. The Study
Director, Sara K. Goldsmith, organized our discussions and prepared
drafts of important components of the report. She was assisted by Sandra
P. Au, Research Associate, Daria K. Boeninger, Research Assistant, Allison
M. Panzer, Senior Project Assistant, and Miriam Davis, Consultant. The
Director of the Board of Neuroscience and Behavioral Health, Terry C.
Pellmar, prepared the initial project proposal and provided outstanding
oversight of the entire effort and participated in writing and organizing
the final draft. We thank each of the individuals and organizations for
their assistance and advice over the course of this effort to analyze and
attack the crisis of suicide in this nation.

William E. Bunney, M.D.
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1

Executive Summary

Every year approximately 30,000 people die by suicide in the United
States, and one million worldwide. Approximately 650,000 people yearly
receive emergency treatment after attempting suicide in the United States.
It is the third leading cause of death among American youths and the
eleventh for Americans of all ages. Over the last 100 years suicides have
out-numbered homicides by at least 3 to 2. Almost 4 times as many Ameri-
cans died by suicide than in the Vietnam War during the same time pe-
riod. The rates of suicide are exceptionally high among certain popula-
tions: white males over 75 years of age, Native Americans, and certain
professions (e.g., health professions, police). The rates among youth are
rising.

For decades, the federal government of the United States has been
concerned about high suicide rates. Thirty years after the first national
effort was established at the National Institute of Mental Health in 1969,
the Surgeon General of the United States issued a “Call to Action to Pre-
vent Suicide.” Soon after, a National Strategy for Suicide Prevention (2001)
presented a comprehensive assessment of future goals and objectives to
combat suicide. Several federal agencies (the National Institute of Mental
Health, the National Institute of Drug Abuse, the Veterans Administra-
tion, the Centers for Disease Control and Prevention, Substance Abuse
and Mental Health Services Administration, and the National Institute on
Alcohol Abuse and Alcoholism) joined together to ask the Institute of
Medicine to convene the Committee on Pathophysiology and Prevention
of Adolescent and Adult Suicide to examine the state of the science base,
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2 REDUCING SUICIDE

gaps in our knowledge, strategies for prevention, and research designs
for the study of suicide.

RISK AND PROTECTIVE FACTORS

Biological, psychological, social, and cultural factors all have a signifi-
cant impact on the risk of suicide. The report reviews many of these risk
factors individually, but the Committee emphasizes the need for an inte-
grated understanding of their influence.

Over 90 percent of suicides in the United States are associated with
mental illness and/or alcohol and substance abuse. Yet it is important to
remember that as many as 10 percent of people who complete suicide do
not have any known psychiatric diagnosis. This percentage appears higher
still in non-Western societies such as China. It is also important to remem-
ber that over 95% of those with mental disorders do not complete suicide.
The relationship between suicide and mental illness is a conundrum.
Suicidality, although clearly overlapping the symptomatology of the as-
sociated disorders, does not appear to respond to treatment in exactly the
same way. Depressive symptoms can be reduced by medicines without
reduction in suicidality. And psychotherapy can reduce suicide without
significant changes in affective symptoms.

Over 30 years of research confirms the relationship between hopeless-
ness and suicide across diagnoses. Hopelessness can persist even when
other symptoms of an associated disorder, such as depression, have
abated. Impulsivity, especially among youth, is increasingly linked to
suicidal behavior. Resiliency and coping skills, on the other hand, can
reduce the risk of suicide. Research suggests that coping skills can be
taught.

Biological changes are associated with completed and attempted sui-
cide. Abnormal functioning of the hypothalamic-pituitary-adrenal (HPA)
axis, a major component of adaptation to stress, has been shown to be
promising for the prediction of future suicides, but not consistently for
suicide attempts. Serotonergic function is reduced and noradrenergic
function is altered in the central nervous systems of both suicide
attempters and completers. Several lines of evidence, including adoption,
twin, and family studies, point to a link between genetic inheritance and
risk of suicide. Having a first-degree relative who completed suicide in-
creases an individual’s risk of suicide 6-fold. The genetic liability may be
linked to the heritability of mental illness and/or impulsive aggression.
Since the heritability of liability to suicidal behavior appears to be on the
order of 30–50%, interactions with social and cultural influences must
also be significant.
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Childhood trauma has emerged as a strong risk factor for suicidal
behavior in adolescents and adults. The official rate of child victimization
in 1999 was about 12 per 1000 and but the rates are even higher in surveys
of children and parents. Independent of psychopathology and other
known risk factors, child sexual abuse has been reported in 9–20 percent
of suicide attempts in adults.

Social support is a protective factor. Those who enjoy close relation-
ships cope better with various stresses, including bereavement, job loss,
and illness, and enjoy better psychological and physical health. Divorced,
separated and widowed persons are more likely to die by suicide. Being a
parent, particularly for mothers, appears to decrease the risk of suicide.
Discord within the family is correlated with increased suicide, while pa-
rental and family connectedness has a protective effect, especially among
youth. Participation in religious activities is a protective factor for suicide,
perhaps in part because of the social support it affords, but belief struc-
tures and spiritualism may also be important factors. Furthermore, epide-
miological analyses reveal that occupation, employment status, and so-
cioeconomic status affect the risk of suicide. These factors are not specific
to the United States or even to the Western world, but global.

At both the individual and collective levels, the suicide rate has long
been understood to correlate with cultural, social, political, and economic
forces. Political coercion or violence can increase suicide. For example, in
the former Soviet Union, areas experiencing sociopolitical oppression (the
Baltic States) and forced social change (Russia) had higher suicide rates
compared to other regions. Twenty years of civil war in Sri Lanka are
associated with increased suicide rates, as well. Vast social changes asso-
ciated with modernization and globalization are thought to break down
traditional values and practices and result in increased suicide. Since the
fall of the Soviet Union and its Eastern European satellite states much of
East Europe has reported worsening health statistics, including adult
mortality, alcohol and drug abuse, and some of the highest suicide rates
in the world today. Here suicide is correlated with societal breakdown,
severe economic dislocation, major cultural change and new political sys-
tems. Suicide carries a social and moral meaning in all societies. A society’s
perception of suicide, or its stigma, can influence its rate, preventing sui-
cide in those societies and social groups where it is frowned upon but
increasing suicide where it is a culturally acceptable option in certain
situations.

Despite the extensive knowledge that research has provided regard-
ing these risk and protective factors, we are still far from being able to
integrate these factors so as to understand how they work in concert to
evoke suicidal behavior or to prevent it. We do not understand why sig-
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4 REDUCING SUICIDE

nificant proportions (20–49 percent) of maltreated children do not display
suicidal symptoms or why the majority of individuals affected with men-
tal illness do not complete suicide. We also need to understand the large
numbers of people who commit suicide in the absence of pathology, how
suicide varies with social and cultural forces, and how it relates to indi-
vidual, group, and contextual experiences.

Without a combination of a population-based approach and studies
at the level of the individual patient within higher risk sub-groups, macro-
social trends cannot be related to biomedical measures. Most existing
studies are retrospective or cross-sectional, involve few correlates, and do
not address prediction of risk. Without specific data from well-defined
and characterized populations whose community-level social descriptives
are well known, normative behavior and abnormality cannot be esti-
mated.

TREATMENT

Suicidality can be treated. There is evidence that lithium treatment of
bipolar disorder significantly reduces suicide rates. In fact, lithium may
have specific anti-suicidal effects for people with this disorder since these
effects may be separate from its antidepressant and antimanic effects. Rates
are reduced only while the patients take lithium; after discontinuation of
lithium, the rates begin to rise to levels similar to those seen prior to
lithium treatment. Despite the encouraging evidence, the protective ef-
fects of lithium are not consistent across studies. Other psychiatric medi-
cations, including anti-psychotic (especially clozapine) and antidepres-
sants, also show promise for the reduction of suicide. A correlation has
been observed between an increase in prescription rates for antidepres-
sants, in particular the serotonin re-uptake inhibitors (SSRIs), and a de-
cline in suicide rates in a number of countries. However, randomized
clinical trials with antidepressants have failed to reveal significant differ-
ences versus placebo, perhaps due to methodological limitations.

Medications alone are not sufficient for treating mental disorders or
suicidality, nor are treatments equally effective across individuals and
diagnoses. Psychotherapy provides a necessary therapeutic relationship
that reduces the risk of suicide. Cognitive-behavioral approaches that
include problem-solving training seem to reduce suicidal ideation and
attempts more effectively than treatment as usual or nondirective therapy.

Patients are at much greater risk of suicide in the weeks immediately
following discharge from the hospital. Discharged patients who commit-
ted suicide were 3.7 times more likely to have had their outpatient care
reduced at their last session. On the other hand, patients who continued
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care either through community services or with pharmacotherapy had
lower suicide rates.

Psychological autopsy studies reveal that only 6–14 percent of de-
pressed suicide victims were adequately treated and only 8–17 percent of
all suicides were under treatment with prescription psychiatric medica-
tions. Yet significant opportunities to deliver adequate care exist since
over 50–70 percent of those who complete suicide have contact with health
services in the days to months before their death. However, suicide risk is
difficult to assess. Individuals making serious suicide attempts may know-
ingly withhold their intentions. Currently, no psychological test, clinical
technique, or biological marker is sufficiently sensitive and specific to
accurately assess acute prediction of suicide in an individual.

There are significant barriers to receiving effective mental health treat-
ment. About two-thirds of people with diagnosable mental disorders do
not receive treatment. The stigma of mental illness deters people who
need treatment from seeking it. The fragmented organization of mental
health services and the cost of care are among the most frequently cited
barriers to mental health treatment. Economic analyses of patterns of use
of mental health services clearly indicate that use is sensitive to price: use
falls as costs rise, while use increases with better insurance coverage.
Physicians are reticent to talk to their patients about suicide; they often do
not ask about intent or ideation, and patients often do not spontaneously
report it. The goal of suicide treatment in specialty care is to develop and
implement a treatment plan, which includes monitoring of medication
efficacy and safety, as well as discharge planning. The details of treatment
of suicidality, however, are not spelled out in any clinical guidelines. And
many physicians are inadequately prepared to address suicide in their
practices.

Primary care has become a critical setting for detection of the two
most common risk factors for suicide: depression and alcoholism. Ac-
cording the American Medical Association, a diagnostic interview for
depression is comparable in sensitivity and specificity to many radiologic
and laboratory tests commonly used in medicine. Yet, currently only
about 30–50 percent of adults with diagnosable depression are accurately
diagnosed by primary care physicians. Treatment of depression in pri-
mary care is associated with reduced rates of completed suicide as shown
by an ecological study on the Swedish Island of Gotland. Substance use
disorders are especially important in suicide among young adults. Sub-
stance abuse and mood disorders frequently co-occur, with 51 percent of
suicide attempters having both. In the primary care setting, numerous
professional groups recommend routine screening for problem drinking
in all patients.
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6 REDUCING SUICIDE

PREVENTION

A number of prevention programs have been explored to reduce the
incidence of suicide and suicidal behaviors. At multiple levels (univer-
sal, selective, and indicated) interventions attempt to address risk factors
and to enhance protective factors. Programs that integrate prevention at
multiple levels are likely to be the most effective. The Air Force’s preven-
tion program is one example of an integrated program that appears to
have effectively reduced suicide rates in the community by removing
barriers to treatment; increasing knowledge, attitudes, and competencies
within the community; and increasing access to help and support with a
consequent decrease in suicide rates. While there are several promising
programs that have been implemented, long-term assessments and rig-
orous evaluation of their effectiveness are unavailable. Furthermore,
some programs may work only in certain populations under certain cir-
cumstances; it is not yet evident whether these programs can be general-
ized to other populations or what characteristics of the programs are
broadly applicable.

Reducing the availability or the lethality of a method (such as using
blister packs for pills or enacting stricter gun control laws) results in a
decline in suicide by that method; method substitution does not invari-
ably occur. Education of the media regarding appropriate reporting of
suicides can limit imitation effects and thereby reduce suicide rates.

Comprehensive school-based programs have shown some success in
reducing suicidality. It is important to distinguish these programs from
simple awareness interventions that can be detrimental. Screening pro-
grams, gatekeeper training programs, support/skills training groups, and
school-based crisis response teams/plans can create a coordinated effort
that identifies youth at risk for suicide and provides individual follow-
up. If done appropriately, these interventions can provide the skills that
allow youth to cope effectively with their life’s stresses.

Lack of longitudinal and prospective studies are a critical barrier to
understanding and preventing suicide. Many prevention programs do
not have the long-term funding that would allow them to assess reduc-
tion in the completion of suicide as an endpoint. The low-base rate of
suicide, combined with the short duration of assessment and the rela-
tively small populations under study, makes it difficult to acquire suffi-
cient power for such trials. Some intervention analyses have increased
their power by using alternate endpoints such as suicide attempts or ide-
ation. Prevention studies sometimes use proximal outcomes like attitude
or knowledge. There are statistical approaches used in other disciplines
that can facilitate analyses of these low-rate events and would be worth-

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


EXECUTIVE SUMMARY 7

while to apply to suicide. Refinements of Poisson regression models can
be applied to low-base rate events and expand our understanding of sui-
cide by sorting out the effects of age, race, and sex on clustered suicides
(i.e., within counties) and improving our capability for assessment in pre-
vention programs.

ADDITIONAL CHALLENGES IN SUICIDE RESEARCH

Reporting Problems

Because suicide has a low base-rate, studies need large populations to
yield significant results. This problem is exacerbated by the poor report-
ing of suicides. Official suicide statistics capture completed suicides only
and are fraught with inaccuracies. The numbers are inaccurate because of
classification as death from undetermined causes and because of under-
reporting. It is estimated that most if not all of the undetermined cases are
actually suicides. The quality of data on suicide attempts is even more
tenuous than that of completed suicides.

Part of the reporting problem stems from the marked differences in
the training and background of the person who by law certifies a death as
a suicide. In the United States, the qualifications range from simply hav-
ing an interest in the job (e.g., Indiana) to specialized training in forensic
pathology (e.g., Oklahoma). Medico-legal officials may be elected, ap-
pointed or serve ex-officio (e.g., outside of the larger California counties,
elected county sheriffs). Investigations may be centralized within a state
(e.g., Rhode Island) or organized by each county (e.g., Utah). Internation-
ally, differences in the organization and functioning of the officials moni-
toring suicide as a cause of death can produce artifactual differences even
between similar countries such as England and Scotland. Most develop-
ing societies lack registries and expertly trained officials to record suicide.
Further, there are cross-national differences in the underlying logic of
classifications systems. In India, for example, the classification scheme
focuses on social stresses and not psychopathology. Countries with reli-
gious sanctions against suicide tended to report suicide rates that were
lower than for countries without sanctions. Furthermore, difference
among countries may reflect the capacity of the emergency health care
system to respond rather than differences in the intent of the individuals.
The high rate of suicide among young Chinese women may result from
their ready access to extremely toxic pesticides in the face of limited avail-
ability of emergency treatment. Each of these factors affects the nature,
extent, and quality of the investigation and the classification of deaths as
suicide.
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8 REDUCING SUICIDE

Exclusion from Clinical Trials

Screening out clinical trial participants for suicidality has been the
industry standard for trials of psychoactive medicines in an effort to re-
duce the risk of death. However, excluding those at risk for suicide pre-
cludes evaluation of treatments for this population. Suicide is, unfortu-
nately, a medically expectable outcome of many mental illnesses. Death
in a cancer clinical trial may be predictable or even inevitable, but trials do
not exclude terminally ill patients. One might consider the outcome of
suicide as a result of the mental illness, not the research or therapeutic
intervention. The practice of excluding these patients from trials limits the
opportunity for this population to benefit from such research. Excluding
high-risk patients from these trials has been shown to weaken the sensi-
tivity of intervention trials. Thus, suicide raises unique ethical issues.
Furthermore, distinctive social and cultural contexts create different con-
cerns for studying suicidal risk. These contexts must be taken into ac-
count, especially in global research.

Including participants at risk for suicide in clinical trials can be chal-
lenging. Before a person can consent to be part of a clinical trial, they must
understand the purpose, the risks, and the possible benefits of the re-
search. It has been argued that a suicidal person might understand the
risks of a research protocol but not care about, or even welcome, the risks.
Additional safeguards to ensure safety and ethical conduct of research
can be provided, such as involving family members or other surrogates
and ensuring that risks are not greater than under ordinary, usual, or
standard care. In addition to the commonly used guidelines for protection
of human subjects, a study design that affords greater protection to the
participants can be used. For example, a risk-based allocation design,
which assures that all of the sickest patients receive the experimental
treatment, may be effective in research with suicidal patients.

NEXT STEPS

To effectively study suicide requires a large population base, better
reporting of completed and attempted suicide, careful control and analy-
sis of risk and protective factors, common databases, and banks of bio-
logical tissues for analysis. Because of its low base rate, the difficulties in
assessment, and the long-term nature of the risk and protective factors,
the optimal approach to suicide is to use large populations with cultural
and genetic diversity for long-duration, interdisciplinary studies.

Research centers have often been the mechanism used to address
similar obstacles. Large research centers have the additional advantage of
being able to provide training opportunities and thereby attract new re-
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searchers to a difficult field. Furthermore, centers provide the opportuni-
ties for tissue banks and registries that are necessary resources to advance
the field, and would enable ethnic, economic, and other social compari-
sons.

Suicide is responsible for about 30,000 deaths each year. Mental ill-
ness, the primary risk factor, afflicts over 80 million people in the United
States; almost 15 million people have a serious mental illness (i.e., a men-
tal disorder that leads to a functional impairment). For comparison, breast
cancer claims the lives of about 40,000 women per year and between 10–
15 million people are living with the diagnosis of breast cancer. In 1998
over $400 million was allocated to research into the prevention, treat-
ment, and cure of breast cancer. From estimates of the portfolios of
SAMHSA, CDC, and NIMH, the funding for suicide was less than $40
million in 2000. The committee finds that this is disproportionately low,
given the magnitude of the problem of suicide. A substantial investment
of funds is needed to make meaningful progress.

In recognition of the current funding and research shortage in the
area of suicide, the committee provides the following recommendation
for establishing population research centers that will integrate the talents
of experts from many disciplines and will draw upon a large population
base with continuity over a long duration to improve prevention and
treatment interventions. In addition, the recommendations aim to im-
prove the monitoring of suicide, to increase the recognition and conse-
quently the treatment of the primary risk factors in primary care, and to
expand the efforts in prevention.
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10 REDUCING SUICIDE

Recommendation 1

The National Institute of Mental Health (in collaboration
with other agencies) should develop and support a national net-
work of suicide research Population Laboratories devoted to in-
terdisciplinary research on suicide and suicide prevention across
the life cycle. The network of Population Laboratories should be
administered by NIMH and funded through partnerships among
federal agencies and private sources, including foundations. Very
large study samples of at least 100,000 are necessary because of the
relatively low frequency of suicide in the general public. A number
of Population Laboratories (e.g., 5–10) are necessary to capture the
data for numerous and complex interacting variables including the
profound effects of demographics, region, culture, socioeconomic
status, race, and ethnicity. Extending the efforts into the interna-
tional arena where cultural differences are large may provide new
information and can be fostered and guided by such global organi-
zations as the World Health Organization and the World Bank and
by the Fogarty International Center at NIH.

� The network should be equipped to perform safe, high-qual-
ity, large-sample, multi-site studies on suicide and suicide pre-
vention.

❖ Each Laboratory would have a population base of approxi-
mately 100,000. At a base-rate of 10–12 suicides per 100,000 people,
this population base of the network would significantly improve
the available data for estimates of suicide incidence, capacity for
longitudinal studies, development of brain repositories, access to
representative samples for prevention and intervention studies,
and studies of genetic risk for suicide. Several such laboratories
would provide adequate data to assess the numerous and complex
interacting variables including the profound effects of demograph-
ics, regions, culture, socioeconomic status, race, and ethnicity. Co-
ordination and collaboration among centers should be encouraged
to further enhance the breadth of the database.

❖ The laboratories would cover an ethnically and socially di-
verse and representative population and would recruit higher risk
individuals and subgroups in communities within the population
laboratories for longitudinal and more detailed studies.

❖ Treatment and prevention studies would be carried out in
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high-risk patients recruited from within the population laborato-
ries.

❖ With these defined populations, the centers would conduct
prospective studies—integrating biological, psychosocial, ethno-
graphic, and ethical dimensions—that would be of great impor-
tance in advancing science and meeting public health needs. These
studies would include such research initiatives as identified in the
committee report including:

Evaluating means and effectiveness of promoting greater continuity of
care, treatment adherence, and access to emergency services.

The effects of reducing hopelessness on suicide.

The potential of pharmacotherapies to reduce suicidal behavior.

The types and aspects of psychotherapy that are effective in reducing
suicide.

The influence of HPA axis function on suicidality. Brain mapping stud-
ies on biological predictors of suicidal behavior.

The relationship between genetic markers and suicidal behavior and
between suicide and aggression/impulsivity.

Prospective studies of populations at high risk for the onset of suicidal
behavior.

Risk and protective effects of hospitalization, the relationships between
length of stay and outcomes, and the factors post-hospital that account
for the increased risk for suicide.

Outcomes of prophylactic/short-term versus maintenance/long-term
treatment for suicidality.

Interactions of genetics and psychosocial, socio-political, and socioeco-
nomic context.

Ethnographic research and other qualitative methods to obtain greater
detail about the setting, conditions, process, and outcome of suicide.

� Funding should be provided for the necessary infrastructure
for these centers. This should include support for dedicated full-
time staff at NIH to provide long-term (at least 10 years) continuity
and consistency in these efforts. Furthermore, funding for centers
should include support for the following:

❖ Population cores to coordinate the social science, ethno-
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graphic data and to maintain registries of deaths by suicide and
suicide attempts.

❖ Pathology cores to maintain the repositories for tissue
samples from suicide victims.

❖ Statistical cores to manage the databases on risk and protec-
tive factors including genetic markers and cultural contexts.

❖ Clinical cores to recruit patients and to ensure their safe and
ethical treatment.

❖ Research efforts that encompass both program projects and
individual projects. Centers should encourage collaborations across
the centers and facilitate the sharing of data maintained by the
cores.

� In an effort to recruit excellent scientists to research in suicide,
supported sites should develop training programs to provide lo-
cal and distance mentoring, to attract new investigators from a
wide variety of disciplines into the field, and to form research and
research training partnerships with developed and developing
countries.

Recommendation 2

National monitoring of suicide and suicidality should be im-
proved. Steps toward improvement should include the follow-
ing:

� Funding agencies (including NIMH, NIA, NICHD, NIDA,
NIAAA, CDC, SAMHSA, and DVA) should encourage that mea-
sures of suicidality (e.g., attempts) be included in all large and/or
long-term studies of health behaviors, mental health interven-
tions, and genetic studies of mental disorder. Funding agencies
should issue program announcements for supplements to ongoing
longitudinal studies to include the collection and analysis of these
additional measures.

� Suicidal patients should be included in clinical trials when
appropriate safeguards are in place.

� A national suicide attempt surveillance system should be de-

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


EXECUTIVE SUMMARY 13

veloped and coordinated through the CDC. It might be developed
as part of a broader injury reporting database. Modeled after
Oregon’s program for the reporting of adolescent suicide attempts
and the HIV/AIDS registry, pilot programs should be developed,
tested, and implemented as soon as feasible. State participation
should be encouraged by requiring reporting as a prerequisite for
receiving funding for related programs.

� Federal funding should be provided to support a surveillance
system such as the National Violent Death Reporting System
that includes data on mortality from suicide. The system should
have sufficient funding to support a national effort. CDC would be
the most appropriate agency to coordinate this database given their
experience with HIV/AIDS surveillance. Efforts to create such reg-
istries in other countries should be encouraged and, where fea-
sible, assisted.

Recommendation 3

Because primary care providers are often the first and only
medical contact of suicidal patients, tools for recognition and
screening of patients should be developed and disseminated.
Furthermore, since over half of suicides occur in populations re-
ceiving treatment for mental disorders, it is critical to enhance the
capacity of mental health professionals to recognize and address
both chronic and acute suicide risk factors.

� NIMH and other funding agencies should provide funds to
clinical researchers to develop and evaluate screening tools that
assess risk factors for suicide such as substance use, history of
abuse and/or trauma, involvement with the criminal justice sys-
tem, mental illness, psychological and personality traits such as
impulsivity and hopelessness, abnormal neurobiology or genetic
markers, employment problems, bereavement and other relation-
ship stresses, etc. Funding agencies should issue program an-
nouncements to encourage efforts in this area.

� Physicians should refer patients with multiple risk factors to
consultation with a mental health professional. This should be
standard in the same way finding high blood cholesterol levels
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dictates further medical and behavioral interventions. This will
only be effective if the issue of parity is addressed and insurance
benefits are expanded adequately to cover mental health care.

� Professional medical organizations should provide training
to health care providers for assessment of suicide risk and pro-
vide them with existing tools. Mental health professional associa-
tions should encourage (or require, when appropriate) their mem-
berships to increase their skills in suicide risk detection and
intervention. National, state, county, and city public health orga-
nizations should build on their existing infrastructure to facilitate
suicide screening especially in high-risk populations.

� Medical and nursing schools should incorporate the study of
suicidal behavior into their curricula or expand existing educa-
tion.

� NIMH and Agency for Health Care Research and Quality
(AHRQ) should work with physician associations including
American College of Physicians, American College of Family
Physicians, American Academy of Pediatrics, American Society
of Internal Medicine to implement these recommendations. In
addition, through their health services research funds they should
support efforts to improve approaches to identifying and treating
those at risk.

Recommendation 4

Programs for suicide prevention should be developed, tested,
expanded, and implemented through funding from appropriate
agencies including NIMH, DVA, CDC, and SAMHSA.

� Partnerships should be formed among federal, state, and lo-
cal agencies to implement effective suicide prevention programs.
Collaboration should be sought with professional organizations
(including the American Psychiatric Association and the American
Psychological Association) and non-profit organizations dedicated
to the prevention of suicide (such as the American Foundation for
the Prevention of Suicide or the American Association of Suicidol-
ogy). NIMH and SAMHSA should work with the Department of
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Education and the Administration on Aging to encourage national
programs for youth and elderly populations.

� Programs that have shown success within select populations
should be expanded. For example, the Air Force program should
be adopted by hierarchical organizations that employ groups with
increased suicide rates, including police and rescue workers.
Gatekeeper training programs and screening programs for youth
and elderly should be implemented more broadly within work and
educational settings to identify and intervene with those at suicide-
risk. There should be a systemic identification of high suicide risk
groups for targeted intervention.

� Pilot programs for coping and resiliency training as part of
the curriculum for school-aged children should be implemented,
evaluated, and scaled up when feasible. Given the involvement of
cumulative life-stressors in suicide and the existing efficacy data
on these programs, it is expected that this intervention will reduce
suicidality as well as other unwanted outcomes.

� Restriction of access or reduced lethality of common means
of suicide should be legislated (e.g., gun safety, barriers on
bridges, altering the content of cooking gas, packaging of com-
monly used pills, and poison control).

� Long-term public education campaigns and media training
should be evaluated for their effectiveness both to change the
public’s knowledge and attitudes and to reduce suicide and sui-
cidal behaviors.
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My life felt so cluttered and obstructed that
I could hardly breathe. I inhabited a closed,
concentrated world, airless and without
exits . . .  I had entered the closed world of
suicide, and my life was being lived for me
by forces I couldn’t control.

—ALFRED ALVAREZ
The Savage God: A Study of Suicide
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Introduction

Every year there are approximately 30,000 suicides in the United
States (NCIPC, 2000), and one million worldwide (WHO, 1999). Approxi-
mately 650,000 people per year in the United States are seen in emergency
rooms after attempting suicide (PHS, 2001). It is the third leading cause of
death among American youths and among the top 12 for Americans of all
ages. For the past hundred years, the number of reported suicides has
been higher than the number of homicides, by approximately three to
two. The rates of suicide among some populations are exceptionally high,
for example, white males over 75 years of age and Native American Indi-
ans. Unfortunately, the rate of suicide has held relatively steady in the
United States for the past 50 years (Bureau of the Census, 1976; Hoyert et
al., 2001; Minino and Smith, 2001; NCHS, 2001; NCIPC, 2000).

To put this in perspective: between 1964 and 1973 (between the Gulf
of Tonkin Resolution and the Paris Peace Accords) approximately 58,000
U.S. servicemen and women lost their lives in the Vietnam War (Center
for Electronic Records, 1998). During this same period, approximately
220,000 citizens died by suicide (Bureau of the Census, 1976; NCHS, 2001).
From 1979 to 1999, 448,060 people in the United States died from AIDS
and HIV-related diseases; over this same 20 years, 626,226 people died by
suicide (Figure 1-1). The suicide crisis continues unabated.

PERSONAL SUFFERING

Suicide is ultimately a private act. It is difficult to put into words the
suffering and agonized state of mind of those who kill themselves. But
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personal accounts of those who have completed or attempted suicide
provide a glimpse of the psychological pain that culminates in a desper-
ate act. A minority of those who kill themselves actually write suicide
notes, and these only infrequently try to communicate the complex rea-
sons for the act. Still, some consistent psychological themes emerge.
Clearest of these is the presence of an unendurable heartache, captured in
the simple phrase, “I can’t stand the pain any longer,” a phrase often seen
in suicide notes or heard by clinicians after an attempt. One woman ex-
pressed it this way in her suicide note:

I wish I could explain it so someone could understand it. I’m afraid it’s
something I can’t put into words.

There’s just this heavy, overwhelming despair—dreading everything.
Dreading life. Empty inside, to the point of numbness. It’s like there’s
something already dead inside. My whole being has been pulling back
into that void for months.

Everyone has been so good to me—has tried so hard. I truly wish that I
could be different, for the sake of my family. Hurting my family is the
worst of it, and that guilt has been wrestling with the part of me that
wanted only to disappear.

But there’s some core-level spark of life that just isn’t there. Despite
what’s been said about my having “gotten better” lately—the voice in

FIGURE 1-1 Deaths from Suicide and AIDS and HIV-related Diseases. Based on
data from the CDC (2001), NCHS (2001), and NCIPC (2000).
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my head that’s driving me crazy is louder than ever. It’s way beyond
being reached by anyone or anything it seems. I can’t bear it any more. I
think there’s something psychologically—twisted—reversed that has
taken over, that I can’t fight any more. I wish that I could disappear
without hurting anyone. I’m sorry. (Jamison, 1999: 81-82)

One young journalist, only 20 years old at the time of her suicide,
described in her journals the pain, abject hopelessness, and numbing ex-
haustion brought about by her depression. “I am,” she wrote, “growing
more and more tired, more and more desperate . . . The fog keeps rolling
in . . .” The night before she died she wrote, “the pain has become excru-
ciating, constant and endless.” The next morning she drowned herself
(unpublished journals of Dawn Renee Befano, quoted in Jamison, 1999:
94-97).

Ten years after the family tragedy that nearly destroyed his life, Les Fran-
klin is haunted by memories. “It’s the gray eyes,” he says, describing a vision
that comes to him at night as he struggles to find sleep. They are the eyes of
his late son Shaka, a 16-year-old high school football star who fatally shot
himself in the family’s Denver home one day in 1990. “It’s seeing him lying
on the table in the hospital with plastic gloves on his hands and a sheet up
over him, a bullet hole through his head,” says Franklin, 61. “I see his mother
laying her head on his chest and just sobbing, sobbing her heart out.” . . .

[Years later] Franklin has suffered a second tragedy . . . . Franklin and his
second wife . . . found the decomposing body of his only other child, Jamon,
31, who had killed himself, possibly a week earlier by inhaling carbon mon-
oxide fumes . . . . Jamon Franklin, who was living at home at the time of his
death, had apparently never recovered from his brother’s suicide, which was
followed just five months later by the death of the boys’ mother . . . from
cancer . . . .

Since [then], Franklin’s mood has swung between guilt and anger, self-
doubt and despair. “I’m just trying to hang on,” he says . . . (Rogers and
Bane, 2000: 166).

THE FEDERAL RESPONSE

For decades, the federal government of the United States has been
concerned about the high suicide rates. In 1966, the Center for Studies of
Suicide Prevention (later the Suicide Research Unit) was established at
the National Institute of Mental Health. The Centers for Disease Control
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and Prevention’s efforts in violence prevention in the mid-1980s high-
lighted the high rates of suicide among youth and led to a task force on
youth suicide. Suicide became a central issue worldwide in the mid-1990s.
At this time, several private foundations and public-private partnerships
became active in the United States. A seminal conference was held in
Reno, Nevada in 1998 that summarized recommendations for action. In
1999, the Surgeon General of the United States issued a “Call to Action to
Prevent Suicide” (PHS, 1999), and soon after presented a comprehensive
assessment of future goals and objectives to combat suicide (PHS, 2001).
The federal commitment to reducing suicide rate is further illustrated by
the goals of Healthy People 2010 to reduce the overall suicide rate to 6 per
100,000 by the year 2010 and to reduce adolescent suicide attempts by one
percent each year (US DHHS, 2000).

STATEMENT OF TASK

Despite its long history and the deep suffering it causes, despite the
increased understanding that has come with research over the past de-
cades, suicide continues to claim tens of thousands of lives each year.
While the National Strategy presents 11 goals and multiple objectives,
specific actions still need to be designed. In 2000, several federal agencies
(the National Institute of Mental Health, the National Institute of Drug
Abuse, the Veterans Administration, the Centers for Disease Control and
Prevention, Substance Abuse and Mental Health Services Administra-
tion, and the National Institute on Alcohol Abuse and Alcoholism) joined
together to fund an Institute of Medicine study in an effort to explore new
directions for the field. In the autumn of 2000, the Committee on Patho-
physiology and Prevention of Adolescent and Adult Suicide was formed
to examine the state of the science base, gaps in our knowledge, strategies
for prevention, and research designs for the study of suicide. A committee
was constituted with a broad range of expertise, including neuroscience,
genetics, epidemiology, sociology, anthropology, psychology, psychiatry,
and community interventions. While some members of the committee
were experts in suicidology, the committee also included many who were
not suicidologists but whose relevant expertise could contribute to a fresh
view of the subject. The committee was asked to address the following
tasks:

• An assessment of the science base of suicide etiology, including
cognitive, affective, behavioral, sociological, epidemiological, genetic, epi-
genetic, and neurobiological components. This will include an examina-
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tion of the vulnerability of specific populations (e.g., American Indians)
and age groups (e.g., adolescents and aged).

• An evaluation of the current status of primary and secondary pre-
vention including risk, protective factors, and issues of contagion. Access
to methods of suicide and the availability of emergency interventions will
be considered. The committee will consider strategies for prevention of
suicide, including an examination of the efficacy of national and interna-
tional intervention and prevention efforts.

• Strategies for studying suicide. This effort will consider the ethics
of incorporating suicidal patients into drug trials, the current classifica-
tions of suicide and suicidal behavior, behavioral measures to evaluate
suicide risk and outcomes, and statistical methods.

• Conclusions concerning gaps in knowledge, research opportuni-
ties, and strategies for prevention of suicide.

The committee decided that it would focus on suicide and suicide
attempts that were self-inflicted with an intent to die. Although important
subjects in their own right, three types of self-destructive behavior were
beyond the scope of this report. They are:

• Self-destructive behaviors with high immediate or long-term physi-
cal risk and that may be motivated by a wish to die (Poussaint and
Alexander, 2000)

• Assisted suicide
• Suicides in the face of terminal illness and/or suffering.

It should also be noted that this study is not intended as an all-inclu-
sive review of the field. For such a review, we refer readers to a number of
recent excellent books (e.g., Hawton and van Heeringen, 2000; Jacobs,
1999; Lester, 2001; Wasserman, 2001). Rather, this report aims to identify
the next steps necessary to significantly reduce suicide, and within this
task, discuss the most relevant information.

SUICIDE THROUGH HISTORY

Suicide is not a new phenomenon. Strikingly, accounts of suicide
across the last millennium catalog the same factors associated with sui-
cide as those revealed by modern scientific study in western cultures:
serious mental illness, alcohol and substance abuse, co-morbidity, child-
hood abuse, loss of a loved one, fear of humiliation, and economic dislo-
cation and insecurity. In Box 1.1, accounts of suicides in Europe across
several centuries are presented.
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BOX 1.1
Suicide in Western History

1293. Adam Le Yep, a freeholder in Worcestershire, was reclassified a serf
because of his extreme poverty. Rejecting the social demotion, he drowned
himself in the Severn.

1302. Raoul de Nesles rushed headlong into the melee during the Battle of
the Golden Spurs at Courtrai, preferring certain death to the humiliation of
defeat.

1394. After several days of illness, Jean Masstoier decided to drown himself
in the river. Saved in time but still suffering from “melancholy of the head,” he
threw himself down a well.

1418. When his wife fell ill, Pierre le Vachier, a retired butcher from Sarcelles
who had been ruined by the civil war and had lost two of his children, not
only was left destitute but also felt totally abandoned. He “went to hang him-
self from a tree, where he died and strangled himself.”

1426. Jeannette Mayard, a shoemaker’s wife and a good Catholic but given
to drink and jealousy, hanged herself.

1447. A woman known to be insane got up in the middle of the night. “Her
husband asked her where she was going and she answered that she wanted
to go relieve herself. Thus the said woman went about the house stark naked,
then threw herself into a well a good thirteen arm-widths deep.”

1728. Joseph Castille, a peasant, hanged himself from an apple tree near
Domagné. Alcohol had clearly affected his mental faculties. Witnesses were
unanimous: “He drank continually”; “he was perturbed.” He had hallucina-
tions, danced about in nothing but his chemise, talked to the birds, washed
himself at the holy water font, and had become morbidly jealous. . . .

1769. A young girl of fifteen, François Royer, drowned herself at Fougères.
She had for some time been abused by her mother, who sent her out to beg,
gave her hardly enough to eat, threw her out into the street in the middle of
the night calling her a whore, and beat her with a stick. . . .

1787. Yves Barguil, a known drunkard thirty years of age who had already
attempted to kill himself on several occasions, hanged himself near Quimper-
lé. He had long declared his intention and was considered mad, as his moth-
er had been. Alcohol aggravated his condition; his wife had hidden all the
ropes and locked up the barn.

SOURCE: Minois, 1999: 8-9, 278-280. © 1999. Reprinted by permission of the Johns
Hopkins University Press.
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Most but not all current societies and religious traditions ban suicide.
Some traditions sanction suicide under certain conditions, such as acts
perceived in some Islamic sects as martyrdom in war against an enemy
(Dale, 1988), and suicide deaths of widowed women in Hinduism
(Inamdar et al., 1983). In Japan, for example, homicide–suicide may be a
culturally acceptable response to disgrace and dishonor, or untenable
circumstances (Iga, 1996; Sakuta, 1995). In traditional Chinese society,
suicide was seen as an available option for coping with humilation and
also as a means for upright officials to criticize immoral and corrupt times.
Examples are given in Box 1.2 below.

In western, Judeo-Christian culture, prohibition of suicide came after
much-heated debate by the Church leaders during the first three centu-
ries of the Common Era. These leaders were concerned by what they
observed as unacceptably high suicide rates, which they related to in-
creasing acts of martyrdom, following the example of Christ (Minois,
1999). This early struggle by governing leadership on how to reduce sui-
cide rates culminated with St. Augustine’s clear proscription in his City of
God:

This we declare and affirm and emphatically accept as true: No man
may inflict death upon himself at will merely to escape from temporal
difficulties—for this is but to plunge into those which are everlasting; no
man may do so even on account of another’s sins, fearing they may lead
to a sin of one’s own—for we are not sullied by others’ sins; no man may
do so on account of past sins—for to expiate them by penance we need
life all the more; no one may end his own life out of a desire to attain a
better life which he hopes for after death, because a better life after death
is not for those who perish by their own hand (St. Augustine, ca. 426
CE/1950).

The prohibition in canon law was reinforced by changes in law of the
Roman Empire during the same period. Plagues, famine, and war con-
tinually took their toll on the population, and both the Catholic Church
and the Roman Empire needed to sustain their population. The Romans
outlawed all manners of reducing the population including contracep-
tion, abortion, infanticide, and suicide by the end of the fourth century,
and instituted forfeiture of worldly goods of suicides by the government.
This contrasted with the earlier social acceptance of suicide.

These perspectives continued to pervade the thinking about suicide
in early modern England and colonial United States. In 967 King Edgar
decreed that the goods of a person who completed suicide were to be
forfeit—based on the earlier canon laws. Henry de Bracton, a mid-thir-
teenth-century jurist, stated that suicide was a crime: “Just as a man com-
mit felony by slaying another, so he may do so by slaying himself, the
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BOX 1.2
Suicide in Eastern History

295 B.C. The Chinese poet, Qu Yuan (332–295 B.C.) drowned himself as a
protest against official persecution. His act has traditionally symbolized the
loss of legitimacy of an unjust social order through an act of moral courage
(Kleinman, 1995).

1944. [Prior to his kamikaze mission] “. . . Second Lieutenant Shigeyuki Su-
zuki wrote: ‘People say that our feeling is of resignation, but that does not
know at all how we feel, and think of us as a fish about to be cooked . . .
Young blood does flow in us . . . There are persons we love, we think of, and
many unforgettable memories. However, with those, we cannot win the war’”
(Sasaki, 1996: 186).

1976. Lao She, a famous Chinese writer, drowned himself in the Lake of
Peace in Beijing during the Cultural Revolution (1966–1976) because he
could not bear the great social suffering (Ji et al., 2001).

1996. “After an accident and cover-up at a nuclear-power plant, a manager
in charge of an in-house investigation faced the press. Hours later, he went
up to the roof of a Tokyo hotel and jumped off. ‘I feel grave responsibility for
my poorly considered actions,’ he wrote.” (Lev, 1998).

1998. With his arrest on corruption charges imminent, a member of the
Japanese parliament Shokei Arai hanged himself with the belt from a bath-
robe in a hotel room in Tokyo. A Japanese sword and several notes were
found in the room (Lev, 1998).

2001. Volodymr Oleksandrenko, chief of city construction in the Crimean
capital city Simferopol, poured a flammable liquid over himself in an attempt
at self-immolation during a session of the municipal council. He told council
members he was being persecuted by bureaucrats in Kiev, and made the
apparent suicide attempt as a protest against these corrupt officials (Tulubiev,
2001).

2001. New Delhi. Jangarh Singh Shyam, India’s most prominent tribal artist,
completed suicide in Japan by hanging himself from the ceiling of his room.
Shyam was at the Mithila Museum in Niigata as an artist in residence and
reportedly felt depressed after being denied permission to return home (Sin-
ha, 2001).
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felony is said to be done to himself.” In seventeenth-century colonial
America, suicides were brought to trial where they were considered crimi-
nal (even if there was evidence of mental illness). This history provides
the backdrop for our modern perspectives on suicide. It continues to
negatively impact accurate identification of patients at risk and the re-
porting of suicides and suicide attempts.

SUICIDE AS AN INTERDISCIPLINARY EFFORT

The approaches and findings of sociology, psychology, medicine, and
public health are all critical components of our current understanding of
suicide. To understand the current status of the field, the development of
thought within each discipline is worth exploring.

Two schools of thought provided the foundation for present-day so-
ciological study of suicide: the work of Emile Durkheim, the pre-eminent
French sociologist in suicidology who lived at the turn of the twentieth
century; and the “Chicago School” of sociology founded in the 1920s at
the University of Chicago. Durkheim (1897/1951) purported that suicide
was an index of societal well-being and that suicide could be divided into
four categories based on individual motivation and the balance of indi-
vidual and society. These categories are:

• egoistic, focus on individual functioning and lack of social integra-
tion;

• altruistic, insufficient independence and over-identification with a
group or cults;

• anomic, abrupt disruptions of normative restraint as in wartime or
after the stock market crash;

• fatalistic, excessive constraints such as in incarcerated populations.

Durkheim contrasted higher suicide in Northern European Protes-
tant societies with lower suicide in Southern European Catholic societies,
which he attributed to religion. This line of cross-cultural comparison
continues in contemporary anthropological research. The “Chicago
School” of sociology, led by William I. Thomas, was responsible for the
establishment of statistical analysis as the foundation for scientific objec-
tivity. Although a contribution to the field in terms of population-based
risk, the statistical approach was limited in its ability to provide predic-
tions at an individual level, as evidenced by the work of Cavan (1965).

In contrast, psychological approaches to suicide address changes at
the individual level. The basic tenet of all psychological and psychoana-
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lytic theories is that personal psychological conflict, related to individual
history, is responsible for suicide (Freud, 1957b), and that prevention and
intervention occurs through resolving these conflicts and learning more
adaptive coping strategies for dealing with stressors and conflicts (Freud,
1957a). Three types of psychological study inform the current understand-
ing of suicide: psychoanalysis, developmental psychology, and cognitive-
behavioral psychology. Psychoanalysis stems from Freud and focuses on
the links between suicide and mourning a loss due to death or other
separation. Developmental psychological efforts of Bowlby (1953; 1970;
1978) led to the formulation of attachment theory.1 This approach served
as the basis for neurobiological research in attachment that revealed dis-
ruptions in the hypothalamic-pituitary-adrenal stress-response system,
and changes in the serotonin system associated with suicide (see Chapter
4). Cognitive-behavioral psychology, developed by Aaron T. Beck (1987),
suggests that an individual’s distress can be reduced by teaching them
how to change their behavioral and thought habits. The measurement
scales that evolved from this approach (e.g., the Beck Hopelessness Scale)
are widely used in clinical settings to assess suicidality.

A third school of thought, starting with Emil Kraepelin in the nine-
teenth century, is a medical approach with the premise that there are
physical causes for mental illnesses. Current research on suicide reveals
alterations in neurotransmitters and other biological markers specific in
those who have completed or attempted suicide.

The old boundaries of scientific disciplines have faded, and many
new interdisciplinary fields in behavior (e.g., medical anthropology,
psychoneuroimmunology, the behavioral neurosciences) are blossoming.
Cross-disciplinary fields burgeoning over the last 20 years have now dem-
onstrated that psychological and social changes can also lead to alter-
ations of the physiological systems. Almost all states of health and disease
result from interactions between individual and environmental factors
(IOM, 2001). Suicide is a clear example of the interaction of multiple fac-
tors including individual biological and psychological factors, life-stres-
sors, and cultural and social factors. Suicide is a consequence of complex
interactions among biological, psychological, cultural, and sociological
factors. Mental disorders and substance abuse, childhood and adult
trauma, social isolation, economic hardship, relationship loss, and indi-

1Attachment theory “deals with the affectional bonds between individuals, their origins
in childhood and adolescent relationships, the distress caused by involuntary severance of
such bonds or by their faulty development, and the treatment of these disturbances”
(Bowlby, 1978).
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vidual psychological traits such as hopelessness and impulsiveness all
increase the risk. The presence of multiple risk factors further increases
the risk. Yet, simply identifying the risk factors is not adequate for the
development of effective interventions.

The Surgeon General’s 1999 Call to Action (PHS, 1999) and subse-
quent reports on mental illness in the United States (US DHHS, 1999; US
DHHS, 2001) raised public awareness of the complexity of the issue and
the need for multifaceted approaches.

DEFINITIONS

The lack of universally accepted definitions for suicide and suicidal
behaviors hampers progress. Comparisons across studies that are critical
for a low-base rate behavior such as suicide are critical but difficult with
the use of variable terminology. The Committee consensus was that uni-
versally accepted definitions of suicide, suicide attempts, suicidal ide-
ation, and suicidal communications are needed to facilitate efforts in the
field. Early classifications of suicidal behavior were typologies with im-
plied causal relationships, but were not evidence-based. These efforts in-
corporate useful clinical and sociological observations, but do not serve
the need for a classification system. For the purpose of this study, the
Committee chose a classification system that does not speak to causal
hypotheses. Rather, it selected the system initiated at the National Insti-
tute of Mental Health Center for the Studies of Suicidal Prevention meet-
ing in 1972–1973 that has been refined through subsequent research
(O’Carroll et al., 1996). These definitions, listed below, best described how
the committee chose to think about the terms used throughout the report.
This choice allowed them to move forward with their task but is not
meant as a recommendation for the field. The terms are defined here to
provide guidance to the reader in understanding what is meant in the
report when this terminology is used.

Suicide: Fatal self-inflicted destructive act with explicit or inferred
intent to die. Multiaxial description includes: Method, Location, Intent,
Diagnoses, and Demographics.

Suicide attempt: A non-fatal, self-inflicted destructive act with ex-
plicit or inferred intent to die. (Note: important aspects include the fre-
quency and recency of attempt(s), and the person’s perception of the
likelihood of death from the method used, or intended for use, medical
lethality and/or damage resulting from method used, diagnoses, and
demographics.)
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Suicidal ideation: Thoughts of harming or killing oneself. (Frequency,
intensity, and duration of these thoughts are all posited as important to
determining the severity of ideation.)

Suicidal communications: Direct or indirect expressions of suicidal
ideation or of intent to harm or kill self, expressed verbally or through
writing, artwork, or other means. The more concrete and explicit the plan
is and the more lethal the intended method, the greater the seriousness of
suicidal communications. Suicidal threats are a special case of suicidal
communications, used with the intent to change the behavior of other
people.

High-risk groups: Those that are known to have a higher than aver-
age suicide rate.

Suicidality: All suicide-related behaviors and thoughts including
completing or attempting suicide, suicidal ideation or communications.

ORGANIZATION OF THE REPORT

The report explores what is known about the epidemiology, risk fac-
tors, and interventions for suicide and suicide attempts. Overarching rec-
ommendations are presented at the end of the report, but each chapter
provides some new directions that might help us advance our battle
against suicide.

Chapter 2 reviews the epidemiology and explores the magnitude of the
problem.

Chapter 3 describes the psychiatric and psychologic factors contributing
to risk of suicide.

Chapter 4 explores the biological changes that are associated with
suicide.

Chapter 5 reviews the links between childhood trauma and suicide.
Chapter 6 examines the impact of societal and cultural influences.
Chapter 7 explores the medical and psychosocial interventions for

suicide.
Chapter 8 looks at programs for suicide prevention.
Chapter 9 explores the barriers to treatment.
Chapter 10 looks at the barriers in research.
Chapter 11 presents the overarching recommendations of the committee

for new directions.

Through the evaluation of the currently available scientific informa-
tion on suicide, this study aimed to identify the best approaches to reduc-
ing suicide now, as well as the best paths for the future: what must be
done if we as a nation are committed to reducing suicide significantly.
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After great pain, a formal feeling comes—
The Nerves sit ceremonious, like Tombs—
The stiff Heart questions was it He, that bore,
And Yesterday, or Centuries before?

The Feet, mechanical, go round—
Of Ground, or Air, or Ought—
A wooden way
Regardless grown,
A quartz contentment, like a stone—

This is the Hour of Lead—
Remembered, if outlived,
As Freezing persons, recollect the Snow—
First—Chill—then Stupor—then the letting go—

—EMILY DICKINSON
Reprinted by permission of the publishers and the
Trustees of Amherst College from The Poems of Emily
Dickinson, Thomas H. Johnson, editor, Cambridge,
Massachusetts: The Belknap Press of Harvard University
Press, Copyright © 1951, 1955, 1979 by the President
and Fellows of Harvard College.
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2

Magnitude of the Problem

Suicide is a global problem, a leading cause of death in the world
claiming about 30,000 lives in the United States each year, almost 1 mil-
lion annually world-wide. In the United States, the suicide rate was 10.7
per 100,000 in 1999. It greatly exceeded the rate of homicide (6.2 per
100,000) in 1999, as it has for the last 100 years (Figure 2-1) (Bureau of
Justice Statistics, 2001; Bureau of the Census, 1976; Hoyert et al., 2001;
Minino and Smith, 2001; NCHS, 2001; NCIPC, 2000). Suicide is the third
leading cause of death in youth 15–24 years old. White males over 85 have
the highest rate of suicide, about 65 per 100,000. Suicide rates are also
elevated in some ethnic groups. For example, suicide is about 1.5 times
more prevalent than average among Native Americans. While whites
continue to have higher suicide rates than blacks, the gap seems to be
narrowing in young males.

Suicides in males outnumber those in females in almost all nations,
including the United States. While males are more likely to complete
suicide, females are more likely to attempt suicide. Nationally and inter-
nationally there is geographic heterogeneity, suggesting that social and
cultural differences have a significant impact on suicide rates (see also
Chapter 6). In the United States in 1998, firearms accounted for the major-
ity of suicides both in general (57.0%) and among youth 15–24 (61%)
(NCIPC, 2000). Suffocation (18.7%; 25%), poisoning (16.6%, 7%), and falls
(2.0% both) follow in usage. This differs in other nations; for example,
self-poisoning, especially with insecticides, is the most common method
in both Pakistan (Khan and Reza, 2000) and rural China (Yip, 2001).
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This chapter reviews the characteristics of some of the populations at
risk, describes the geographical differences, and briefly explores the limi-
tations of the epidemiological data. The chapter closes with an analysis of
the economic cost to society that suicide presents.

GEOGRAPHIC TRENDS

Suicide rates are generally higher in northern European nations than
in southern European nations (see Table 2-1). For example, Hungary’s
suicide rate was over 33 per 100,000 as of 1999 (WHO, 2001a). In compari-
son, Greece has had low suicide rates, only 3.8 per 100,000 as of 1998
(WHO, 2001a). Suicide rates have been high in recent years in many, but
not all, of the former Soviet states. For example, suicide rates are over 35
per 100,000 in the Russian Federation and Lithuania, but are less than 5
per 100,000 in Armenia, Azerbaijan, and Georgia (WHO, 2001a).

FIGURE 2-1 Rates of Suicide and Homicide in the United States: 1900–2000. Based
on data from the Bureau of Justice Statistics (2001), Bureau of the Census (1976),
Hoyert et al. (2001), Minino and Smith (2001), and NCHS (2001). Inconsistencies
in reporting before 1933 may account for some of the early fluctuations in rates.
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TABLE 2-1 National Suicide Rates per 100,000 for Selected Countries.
Most Recent Data from the World Health Organization (WHO, 2001a)

Country Total Male Female Year

Armenia 1.8 2.7 0.9 1999
Austria 19.2 28.7 10.3 1999
Azerbaijan 0.7 1.1 0.2 1999
Belarus 34.0 61.1 10.0 1999
Brazil 4.1 6.6 1.8 1995
Canada 12.3 19.6 5.1 1997
China 14.1 13.4 14.8 1998

Rural Areas 23.3 21.9 24.8 1998
Urban Areas 6.8 6.8 6.8 1998

Finland 23.8 38.3 10.1 1998
Georgia 4.3 6.6 2.1 1992
Greece 3.8 6.1 1.7 1998
Hungary 33.1 53.1 14.8 1999
India 10.7 12.2 9.1 1998
Italy 8.2 12.7 3.9 1997
Japan 18.8 26.0 11.9 1997
Kuwait 2.2 2.7 1.6 1999
Lithuania 41.9 73.8 13.6 1999
Mexico 3.1 5.4 1.0 1995
Norway 12.1 17.8 6.6 1997
Philippines 2.1 2.5 1.7 1993
Poland 14.3 24.1 4.6 1996
Republic of Korea 13.0 17.8 8.0 1997
Russian Federation 35.5 62.6 11.6 1998
Singapore 11.7 13.9 9.5 1998
Sri Lanka 31.0 44.6 16.8 1991a

Sweden 14.2 20.0 8.5 1996
Tajikistan 3.5 5.1 1.8 1995
Thailand 4.0 5.6 2.4 1994
Ukraine 29.1 51.2 10.0 1999
United Kingdom of 7.4 11.7 3.3 1998

Great Britain &
Northern Ireland

United States 10.7 17.6 4.1 1999

aThe more recent total suicide rate for 1996 was 21.6, but rates by sex were not available.

Overall, suicide rates are lower in other Asian nations compared to
China, including Singapore (11.7 per 100,000), Japan (18.8 per 100,000),
and Thailand, which reports a very low rate of 4.0 per 100,000 (Table 2-1,
WHO, 2001a). The suicide rate for China has decreased dramatically in
recent years, dropping from 23 per 100,000 in 1999 to 17 per 100,000 in
2000 (WHO, 2001b).
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Studies from across the world find higher rates of suicide in rural
versus urban areas (Plotnikov, 2001; Yip, 2001; Yip et al., 2000). In China,
for example, the rate is two to five times greater in rural regions (Ji et al.,
2001; Jianlin, 2000; Phillips et al., 1999; Yip, 2001). Higher rates in rural
regions have also been documented for young males in Australia
(Wilkinson and Gunnell, 2000) and in the Ukraine (Kryzhanovskaya and
Pilyagina, 1999). Even among adolescents in Greece, where the suicide
rate is relatively low, urban areas report significantly lower rates than
rural areas (Beratis, 1991). In China (Yip et al., 2000), unlike Australia for
example (Morrell et al., 1999), the usual pattern of more suicides among
men than women is reversed in rural areas due to the very high female
suicide rate, especially among young women (Ji et al., 2001; Yip, 2001; Yip
et al., 2000).

Like the United States (see below), suicide rates are higher in rural
areas in China. In 1998, women in rural China completed suicide at a rate
of over 30 per 100,000 for ages 25–34 and 45–64, with increasing rates at
older ages (WHO, 2001a). The male rate surpasses that for women start-
ing at age 55, with over 129 per 100,000 dying by suicide over the age of 75
in rural China (WHO, 2001a). In comparison, the overall rate for females
and males in urban China is 6.8 per 100,000 in 1998, with the highest rate
for males over 75 at about 32 per 100,000 (WHO, 2001a).

Suicide rates vary greatly across the United States, with higher rates
generally in the western states. New Jersey is the lowest with 6.4/100,000
in 1998. Nevada and Alaska are the highest with rates in excess of 21/
100,000 (Murphy, 2000). Mapping the rates by county (see Appendix A
and Figure 2-2) illustrates that those counties with the highest rates are
predominantly in the western states with lowest population density.
Counties with the lowest rates (7.5 suicides per 100,000) appear to be
clustered in the central United States. Finally, counties classified with
intermediate rates are largely in the eastern portion of the United States.
Population density has been suggested as a factor in these differences
(Saunderson and Langford, 1996). Examining the suicide rates by urban-
ization in the United States reveals that the rates are higher in less popu-
lated area compared to densely populated cities (Figure 2-3). For the most
part this difference is a reflection of the decrease in firearm suicides with
urbanization (Figure 2-4). This relationship of suicide by firearms and
population density is even more dramatic when suicide among elderly
persons is explored. Among the elderly, suicide by firearms decreases
dramatically with increased urbanization (Figure 2-5), but non-firearm
suicides are more common in urban areas. When controlling for educa-
tion, employment status, and divorce rate, Birckmayer and Hemenway
(2001) also found that living in urban areas was associated with increases
in U.S. suicide rates for non-firearm suicides among adults.
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FIGURE 2-2 Annual Suicide Rates per 100,000 (1996–1998). The Poisson Mixture
Model applied to county-level data.
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FIGURE 2-3 Suicide Rates by Urbanization: United States, 1996–1998. Source:
NCHS (2001). Provided by LA Fingerhut.
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Limited access to mental health services and to emergency care have
been implicated in the increased rates seen in some rural areas. Rural
residents suffer higher overall mortality rates from accidents and injuries
of all intents because of isolation from care facilities (IOM, 1999). Mental
health services are poor in many rural areas (e.g., Howland, 1995) and
travel distance to mental health treatment impedes use by rural residents
(Fortney et al., 1999, see also Chapter 9).

The reported suicide rates are confounded by the effects of race, sex,
and age. A statistical analysis described in Appendix A illustrates an
approach to adjust rates for these variables. That analysis reveals that
even after accounting for these important demographic variables, consid-
erable spatial variability remains. Again, the highest adjusted rates are
typically found in the less densely populated areas of the western United
States. The analysis also reveals that there are spatial anomolies; in the
western United States and Alaska, where suicide rates are typically high,
there are a few counties that have calculated estimates that are consistent
with the national average. Similarly, in the central United States, where

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0
D

ea
th

s 
pe

r 
10

0,
00

0 
po

pu
la

tio
n

Firearm suicide Nonfirearm suicide

Core
metro

Fringe
metro

Small-medium 
metro

Nonmetro
>10,000 

city

Nonmetro
<10,000

city

FIGURE 2-4 Suicide Rates by Urbanization and Use of Firearms Among Persons
15–64 Years: United States, 1996–1998. Source: NCHS (2001). Provided by LA
Fingerhut.
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there is a high concentration of counties with the lowest suicide rates,
there are a few counties that exhibit the highest suicide rates. What are the
protective factors that have produced these spatial anomalies? Are these
spatial anomalies simply due to reporting bias or some other unmeasured
characteristic that has produced the outliers? Examining these spatial
anomalies in greater detail is certainly a fruitful area for further research.

POPULATIONS AT RISK

Gender Differences

In western nations such as Greece, Mexico, and the United States,
male suicides outnumber female suicides 3- to 5-fold (WHO, 2001a). The
gender gap is narrower in Asian nations, where the difference tends to be
less than 2-fold. China is singular in this regard, with more female than
male suicides, although this gap has narrowed in recent years (WHO,
2001a). Risk factors for suicide differ significantly by gender. Although
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women are twice as likely as men to experience episodes of major depres-
sion in the United States, they are 25 percent less likely than men to
complete suicide (Murphy, 1998). There are several factors that may ex-
plain this. Men who are depressed have a higher prevalence of comorbid
alcohol and substance abuse than women. Also, men’s depression in later
life is more likely to go unrecognized and untreated than women’s de-
pression (Rihmer et al., 1995). Murphy (1998) suggests that men may
regard a need for help as a weakness and consequently avoid help seek-
ing; while women may place a higher value on interdependence and
consider how their actions will affect others to a greater degree than do
men.

A comparison of male and female suicide victims provides additional
clues as to the gender differences for completed suicide (Brent et al., 1999).
First, females are more likely to engage in suicidal behavior using poten-
tially reversible methods, such as overdose. Second, females are less likely
to use alcohol during a suicide completion. Third, alcohol intoxication in
the context of a suicide increases the likelihood of use of a gun for comple-
tion of suicide in males, but not females.

Youth

Although suicide rates for all age groups have been relatively stable
since the 1950s, the reported rate among adolescents has increased mark-
edly. Between 1970 and 1990, the rates for youth aged 15 through 19
nearly doubled; the rate tripled since the mid 1950s. Since 1990, the over-
all suicide rate for this age group has stabilized at approximately 11 deaths
per 100,000. One national school-based study of youth found high one-
year prevalence rates for suicide attempts (7.7 percent), ideation (20.5
percent), and making a plan (15.7 percent) (Kann et al., 1998). The increase
in the suicide rate is thought to be attributable to an increase in alcohol
and substance abuse and increased availability of firearms over this pe-
riod of time (Brent et al., 1987). Being unemployed or out of school was
associated with completed suicide in a large case-control study completed
in New York (Gould et al., 1996; Shaffer et al., 1996). In other countries
that experienced a dramatic increase in suicide in the past 10 years, such
as New Zealand and in the province of Quebec, social change, including
diminishing opportunities for employment, is thought to be a primary
factor (Beautrais, 2000).

Suicide victims under the age of 30 are more likely to have problems
with substance abuse, impulsive aggressive personality disorders, and
precipitants such as interpersonal and legal problems (Rich et al., 1986b)
than those over 30. Co-occurrences of mental illness, substance abuse,
conduct disorder, or all three are significant risk factors for suicide, but
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especially in adolescent males (Brent et al., 1999; Shaffer et al., 1996). In
general, suicidal behavior is a more impulsive act in younger people.
Younger people are less likely to complete a suicide than older people.
Even within the adolescent age range, younger adolescents who complete
suicide show lower suicidal intent than older ones (Brent et al., 1999;
Groholt et al., 1998). Furthermore, youth are more likely to be influenced
by media presentations of suicide and to die in cluster suicides1 (although
even so, only about 5% of youth suicides occur in clusters; Gould and
Shaffer, 1986; Gould et al., 1990; Phillips and Carstensen, 1986).

Guns are the most common mechanism of suicide among youths. In a
case-control study of suicide, the availability of guns in the home con-
veyed the largest risk in adolescents and young adults (Kellermann et al.,
1992). A comparison of the suicide rates in Seattle and Vancouver (see
also Chapter 8) showed that when gun control was absent (in the United
States) youth (15–24) suicide was significantly greater, with 10-fold more
suicide by firearms (Sloan et al., 1990).

Moreover, guns in the home, particularly loaded guns, pose up to a
30-fold increased risk for suicide, especially among individuals without
major mental disorder (Brent et al., 1993; Kellermann et al., 1992). The rate
of psychopathology among younger adolescent suicide victims is much
lower than among older adolescents, so that the availability of guns be-
comes the paramount risk factor for younger, impulsive individuals (Brent
et al., 1999; Shaffer et al., 1996).

Elderly

In almost all industrialized countries, men 75 years of age and older
have the highest suicide rate among all age groups (Pearson et al., 1997).
Of the countries that provide suicide data, Hungary has the highest sui-
cide rates for both elderly men and women: in 1991–1992, the suicide rate
for men 75 years and older was as high as 177.5/100,000 (Sartorius, 1996).
The lowest rates for both elderly men and women were in Northern Ire-
land and England/Wales, with rates for men of 20/100,000 and 18/
100,000, respectively (Schweizer et al., 1988).

In 1990 the United States had a suicide rate of 24.9/100,000 for men
aged 75–84. In 1998 the rate had risen to 42.0/100,000. Although older
individuals comprise approximately 10% of the U.S. population, they ac-
count for 20% of the completed suicides (Hoyert et al., 2001; Hoyert et al.,
1999). Men account for about four out of five completed suicides among
those older than 65. This is partly explained by the fact that men are more

1The term cluster suicides refers to higher-than-expected numbers of suicides occurring
in a small geographic area within a limited time period.
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likely to use more lethal methods. Seventy-six percent of men and 33% of
women who completed suicide used firearms, while 3% of men and 33%
of women who completed suicide used overdose on medications in the
United States (NCHS, 1992).

Risk factors that predispose to suicide differ across the life span. Wid-
owhood (Smith et al., 1988), serious medical illness, and social isolation
(Draper, 1994) are more likely to be salient vulnerability factors among
older as opposed to younger adults. Whereas affective illness is a vulner-
ability factor across all age groups (Asgard, 1990; Rich et al., 1986b), the
limited findings for dual diagnosis tend to be weak or negative in later life
but consistently positive among young people (Asgard, 1990; Barraclough
et al., 1974; Rich et al., 1986b). It is important to note that risk factors often
co-occur, such as social isolation and depression, or social isolation and
drug abuse, or depression and drug abuse. Considerations specific to
suicide in the elderly include: (1) the greater likelihood that the elderly
will die in or following a suicide attempt; (2) the greater prevalence of
indirect self-destructive behaviors such as poor-adherence to treatment
regimens in the elderly; and (3) co-morbid conditions that increase sui-
cide risk, including bereavement, depression, and terminal illness.

There is greater likelihood of death in or following a suicide attempt
in the elderly. While in younger age groups suicide attempts are more
often impulsive and communicative acts, in later life most attempts can be
considered “failed suicides.” Older individuals make fewer suicide at-
tempts per completed suicide. The highest suicide attempt to completion
rate is in younger women (200:1), compared with 4:1 in the elderly. Sui-
cide attempts in the elderly are more likely to lead to completed suicide
than in any other age group: 6% of individuals aged 55 and older died by
suicide within a year of a suicide attempt compared to 2% of younger
attempters (Gardner et al., 1964). The reasons for this low attempt to
completion ratio are complex. The elderly are more medically fragile and
frequently live alone, which increases the probability of a fatal outcome.
Suicides in older people are often with high intent, long-planned and
frequently involve highly lethal methods. The elderly are often less rescu-
able because of these aspects of their suicidal behavior. Furthermore, sui-
cide methods selected by the elderly are less likely to be affected by
short-term modeling effects, such as suicide epidemics. Although most
people who kill themselves give direct or indirect warnings, older people
are less likely to directly communicate their intent to die. As the elderly
are often preoccupied with death and dying, their environment is more
likely to miss the indirect warning that they give, such as “nothing is in
front of me anymore.” However, contrary to common belief, lack of hope
and depression are not part of normal aging, not even in the terminally ill
elderly.
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Indirect self-destructive behavior in the elderly are particularly no-
table. In addition to overt suicide attempts, there are subtle behaviors
especially in the elderly, with conscious or unconscious intent to die, such
as refusal to eat or drink, noncompliance with treatment, or extreme
self-neglect. Farberow (1980) used the term “sub-intentional suicide” to
refer to indirect self-destructive behaviors which often lead to premature
death, and are common in certain settings such as nursing homes (where
more immediate means to complete suicide are limited), and among
people whose religion forbids suicide. Osgood et al. (1991) found that the
rate of completed suicide among elderly nursing home residents was
15.8/100,000 as compared to 19.2/100,000 for elderly living in the com-
munity. By contrast they estimated the rate of indirect self-destructive
behavior leading to death to be 79.9/100,000 among nursing home resi-
dents, and the rate of such behavior not resulting in death to be 227/
100,000. Kastenbaum and Mishara (1971) found that 44% of men and 22%
of women who were hospitalized for chronic medical illnesses exhibited
indirect self-destructive behavior during a 1-week period.

Bereavement is an important risk factor in the elderly. The effect of
spousal loss on suicidality appears to be the most pronounced in elderly
men. In the United States, the highest suicide rate is among bereaved
elderly white men: 84/100,000 (NCHS, 1992). Rates of suicidal ideation
are also elevated in elderly with complicated or traumatic grief, which
differs from bereavement-related depression and includes PTSD-like
symptoms (Szanto et al., 1997).

Although chronic physical illness has been associated with an in-
creased suicide risk in depressed patients (Duggan et al., 1991), depres-
sion and not physical illness differentiated elderly suicide completers from
non-completers (Conwell et al., 2000). A 1-year follow-up study of psychi-
atric register cases observed that depressed patients aged 55 years or
older had more than twice the rate of suicide (475/100,000) than younger
depressed patients (207/100,000) (Gardner et al., 1964). In the 60–90 year
old age group, the rates of suicide attempts associated with untreated
mood disorders increase with each subsequent decade (Bostwick and
Pankratz, 2000). Psychological autopsy studies have found depression to
be the most common psychiatric diagnosis in elderly suicide victims,
while alcoholism is the most common diagnosis in younger adults
(Conwell and Brent, 1996; Dorpat and Ripley, 1960). Conwell and Brent
(1996) reported that 76 percent of elderly suicide victims had diagnosable
psychopathology, including 54 percent with major depression and 11 per-
cent with minor depression.

Seventy percent or more of elderly suicide victims were seen by their
primary care physician within one month from their death (Barraclough
et al., 1971; Conwell, 1994; Miller, 1976). Terminal illness needs to be
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considered when assessing risk factors, particularly in the elderly, al-
though only 2–4 percent of terminally ill elderly complete suicide. Suicidal
ideation is rare without depression even in the terminally ill. Untreated or
under-treated pain, anticipatory anxiety regarding the progression of
medical illness, fear of dependence, and fear of burdening the family are
the major contributing factors in the suicidality of elderly with medical
illness. Adequate management of chronic pain decreases the request to
die among cancer patients (Foley, 1991). When pain and depression are
adequately treated, most previously suicidal elderly express a wish to live
(Hendin, 1999). In one study, two-thirds of the patients who requested
euthanasia changed their minds during a 2-week follow-up period
(Hendin, 1999).

Race and Ethnicity

Suicide, like many health outcomes, varies widely across different
racial and ethnic groups in the United States (IOM, 2002). Over the last
twenty years, when considering all age groups and both sexes, whites and
Native Americans have the highest suicide rates, varying from approxi-
mately 11 to 14 per 100,000 (NCIPC, 2000). Asian-Pacific Islanders and
African-Americans and Hispanics2 have rates at approximately half—
averaging 6.14 to 6.53 per 100,000 across this same time-span (NCIPC,
2000). These differences are even more complex when examined by gen-
der (Figure 2-6), as well as age group. Mining the reasons underlying such
differences may hold important information for reducing suicide (Chap-
ter 6). Below we discuss the differences in suicide rates for African Ameri-
cans and Native Americans in greater detail.

African-Americans

The rate of suicide among African Americans has historically been
lower than that of whites, but in young black males the gap has been
gradually closing (see Table 2-2; Griffith and Bell, 1989). In fact, the rate of
increase in young black males has been a cause for concern. From 1980 to
1995, the suicide rates for black youth ages 10–19 increased from 2.1 to 4.5
per 100,000—an increase of 114 percent. For comparison over the same
time, the rates in white males of the same ages increased from 5.4 to 6.4
per 100,000. The suicide rate increased the most for blacks ages 10–14
years (233 percent; CDC, 1998). The convergence of black and white rates
was more dramatic with different age groups. For example in 1986 in

2Data for Hispanic individuals has only been collected since 1990 (NCIPC, 2000).
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FIGURE 2-6 Suicides Rates by Race and Gender: United States, 1981–1998. Source:
NCIPC (2000).

black men 25–34 the rate (20/100,000) was nearly the same as in the same
aged white male (26/100,000) (Griffith and Bell, 1989; Hollinger et al.,
1994). In 1993 for ages 25–34 the suicide rates for white men was 25.6/
100,000 and for black men was 24.0/100,000.

The suicide rates for black women are remarkably low. The suicide
rates among black women have held steady at about 2/100,000 for the
past two decades (Griffith and Bell, 1989). The difference between black
and white women is diminished when suicide attempts, rather than com-
pleted suicides are considered. The suicide rate among elderly black men
is also strikingly low, in dramatic contrast to elderly white men. For men
over 65, the rates are currently approximately 12/100,000 in African
Americans compared to 37/100,000 in white men (NCIPC, 2000).

The rising rates among African American males has been noted with
considerable concern. As early as 1938, Prudhome (1938) predicted that as
Blacks acculturated into White middle class society, their suicide rates
would go up. In support of this hypothesis, Clark (1965) noted that the
suicide rates in Harlem were half those of New York City rates, but there
were three middle class black communities in Harlem where the suicide
rates were equal to the city as a whole. Others have suggested that young
black men, like elderly white men, feel that society has no place for them
(Bell, 1986; Bell and Clark, 1998; Robins et al., 1977).
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The statistical analysis using detailed county-level data (as described
in Chapter 10 and Appendix A) can be applied to the question of the rise
in rate of suicides in young black males. Comparing suicide rates in young
white and black males, ages 15–24, from 1989–1998 reveals that the over-
all suicide rates have been decreasing over the past ten years and that, in
1989, the suicide rate in white males was significantly larger than the
suicide rate in black males. However, the rate of young black suicides was
increasing relative to young white males over the past 10 years. The in-
crease in young black suicides was largest in 1993 and 1994, but has
decreased somewhat since then.

The low rates of suicide among African Americans, especially women,
has also been subject to some debate. Spirituality is one of the leading
hypotheses regarding the low rates of suicide among black women. This
may extend some protection to black males. While almost half the whites
believed that suicide is sometimes justified, only one-fifth of blacks did
(Robins et al., 1977). Furthermore, fewer whites believe in an after-life.
One might also propose that similar to young white males, young black
males may have more secular attitudes toward suicide and an after-life,
but these attitudes change with age as black men mature. Another sug-
gestion put forward (Comer, 1973) is that black women’s connections to
community institutions such as the black church would protect black
women from suicide. In fact, two-thirds of the African-American respon-
dents to a National Mental Health Association (NMHA) survey on atti-
tudes and beliefs about depression reported that they believed prayer and
faith alone will successfully treat depression “almost all of the time” or
“some of the time” (NMHA, 2000).

Since mental illness is a risk factor for suicide (see Chapter 3), the high
prevalence of mental disorders among African-Americans compared with

TABLE 2-2 Suicide Rate per 100,000 for
Young (15–24) Black and White Males

Year Black White

1989 16.63 22.48
1990 15.13 23.19
1991 16.43 23.08
1992 17.92 22.68
1993 20.00 23.07
1994 20.53 23.94
1995 17.94 23.34
1996 16.72 20.99
1997 16.00 19.64
1998 14.98 19.28
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Whites must be considered. In the Epidemiologic Catchment Area study
(ECA) of the 1980s, African Americans had higher levels of any lifetime or
current disorder than whites (Robins and Regier, 1991). This was true
both over the respondent’s lifetime (Robins and Regier, 1991) and over
the past month (Regier et al., 1993). When the ECA study and the more
recent National Comorbidity Survey (NCS) (Kessler et al., 1994) took into
account differences in age, gender, marital status, and socioeconomic sta-
tus, the black–white difference was eliminated.

The impact of these findings on suicide is difficult to discern, espe-
cially in light of the findings of the NMHA (2000) survey on attitudes and
beliefs about depression in the African-American community. This sur-
vey revealed that the majority think depression is a “personal weakness”
and only a third (compared to 69% of the general population) recognize
depression as a “health problem” for which they would be willing to take
prescribed medication. For further discussion of these issues, see Chapter
6, and the sections in Chapter 7 on faith-based interventions, and Chapter
9 on barriers to treatment.

Native Americans3 and Alaska Natives

The rate of suicide among Indians and Alaska Natives of the United
States is about 1.7 times the rate of the nation as a whole (Indian Health
Service, 1999). Between 1975 and 1977 the rates peaked at 22.5/100,000
and decreased to a low of 16.0 in 1984 through 1986. Since then it in-
creased to its current rate of 19.3 per 100,000 in 1995 (Indian Health Ser-
vice, 1999). In contrast, over the past 40 years, rates of violence have
generally declined for American Indians (Hisnanick, 1994). Suicide takes
a significant toll.

As illustrated in Figure 2-6, suicide deaths for American Indian males
are substantially higher overall than for other ethnic groups. They also
show a different pattern across the life-span. For ages 5 through 14 the
suicide rate is three times higher for Indian males than the general popu-
lation, ages 15 through 34 years it is 2.5 times higher, and for ages 35
through 44 years it is 1.5 times higher (Indian Health Service, 1999). The
male rate peaks at 67 per 100,000 in ages 25–34, and is somewhat lower for
the next youngest age group (15–24) at 54 per 100,000. However, by age 45
Indian males complete suicide at a rate that is approximately the same as

3The term American Indian is used throughout this manuscript to denote those residents
of the United States and Canada who belong to ethnic groups indigenous to North America
(prior to 1492). This is the general term preferred by many Natives in the United States,
when it is not possible to denote specific tribal affiliation.
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males in the general population. Over the age of 55 the rate declines
dramatically to half that of general population males. For Indian and
Alaska Native males, the risk is highest in the young years but tapers off
substantially in the older years, the very years when white males most
commonly complete suicide.

Young Indian females (5–34) have rates of suicide that are 2.2 to 3.6
times higher than females in the general population. For example, for
ages 15–24 the rate is 11/100,000. However, by 35 through 44 years, the
rate is 1.5 times the general population, and 45 years to 75 years is ap-
proximately the same as or slightly less than the general female popula-
tion. At 55–75, the rate is 5/100,000. American Indian women 75 years of
age and older do not complete suicide with any measurable frequency.
Therefore, while Indian and Alaska Native females have substantially
lower rates than Indian and Alaska Native males, their rates are higher
than other women in the country until age 44, and then they are approxi-
mately the same until age 75, when suicides no longer occur (Indian
Health Service, 1999).

The decrease in Indian suicide during the early 1980s has been attrib-
uted to the changing denominators in the United States, stemming from
better enumeration of Indians in Census data and an increased tendency
for self-identification as Indian or Native. But the more stable and easily-
monitored data from the State of New Mexico, where neither of these
phenomena have occurred over the same time period, has also shown a
definite and similar reduction in incidence of suicide among Indians.
Among the three major Indian cultural groups (the Navajo, Pueblo, and
Apache) in the late 1980s, a substantial drop occurred and a leveling of
rates was evident in the 1990s (New Mexico Vital Records and Health
Statistics, 2000; VanWinkle and May, 1993). In fact, the aggregate rates for
the nineteen Pueblo Indian tribes have continued to drop throughout the
1990s (VanWinkle and Williams, 2001).

Among American Indian and Alaska Native suicide, gunshot
wounds, hanging, and other violent means predominate (Wallace et al.,
1996). American Indians also have high rates of other violent deaths in-
cluding motor vehicle crashes (Guerin, 1991; Guerin, 1998; Jarvis and
Boldt, 1982; Katz and May, 1979; May, 1989), a small percentage of which
are believed to be covert suicides (Hackenberg and Gallagher, 1972; May,
1987; Stull, 1972; Stull, 1973; Stull, 1977; Wills, 1969). In studies of Alaska
Natives, firearms have been the predominant method of suicide at 75 to
85 percent (Forbes and Van Der Hyde, 1988; Hlady and Middaugh, 1988;
Kost-Grant, 1983), as in studies of the American Plains, and 55 percent in
the American Southwest during the same period (Shuck et al., 1980;
VanWinkle and May, 1986; VanWinkle and May, 1993). In Canada the
same pattern prevails where firearms account for 55 to 82 percent (Butler,
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1965; Garro, 1988; Jarvis and Boldt, 1982; Spaulding, 1985–1986). Hanging
is the second most common cause of suicidal death among Indians and
Alaska Natives in most studies in most areas of the continent (Kraus,
1974; Wallace et al., 1996; Wissow, 2000). The range is great, with hanging
accounting for an unusually low 7 percent in one study to a more usual
26–40 percent in others (Butler, 1965; Garro, 1988; Spaulding, 1985–1986;
VanWinkle and May, 1993). In a state like New Mexico, suicide by fire-
arms and hanging combined account for over 90 percent of all American
Indian suicides (VanWinkle and May, 1993).

Social and familial disruption, cultural conflict, and social disorgani-
zation are often cited as major influences on American Indian suicide
rates. Suicide rates among American Indians vary with the degree of
social and cultural change and acculturation pressure (Garro, 1988; Levy,
1965; VanWinkle and May, 1986; 1993). The high suicide rates among
youth in Indian families and communities have been attributed to acute
acculturation stress (Levy, 1965; May and Dizmang, 1974; Spaulding,
1985–1986; Travis, 1984; VanWinkle and May, 1986; 1993), cultural con-
flict (Kahn, 1982; Kettl and Bixler, 1991; Opler, 1969; Patterson, 1969) and
social disorganization (EchoHawk, 1997; Expert Working Group, 1994;
Joe, 2001; Resnik and Dizmang, 1971). While American Indian and Alaska
Native adolescents face the same turmoil as mainstream youth, they are
also challenged by self-identity and actualization in their minority status
and complex choices as to whether to adhere to mainstream or tradi-
tional, native culture (Bechtold, 1994; Howard-Pitney et al., 1992; Sack et
al., 1994; U.S. Congress, 1990). The stress of these dilemmas can increase
the risk of alcohol or drug abuse, depression or other psychopathology,
and parasuicidal and suicidal behavior (Beauvais, 1998; Elliot et al., 1990;
Kettl and Bixler, 1993; Manson et al., 1989; May, 1982; Norton et al., 1995;
Prince, 1988; Sack et al., 1994).

Immigrants and Refugees

Between 1980 and 1991 the United States immigrant population
tripled; almost 20 million immigrants resided in the United States in 1990.
Suicide in immigrants is a public health concern because this population
is subject to many sociocultural risk factors. Immigration also provides
opportunities to study the impact of culture and environment on preva-
lence of mental illness and suicide. In general, suicide rates tend to reflect
that of the country of origin, with convergence toward that of the host
country over time (Singh and Siahpush, 2001).

A careful review of the data on immigrants reveals some interesting
patterns, which may differ across nations. Higher suicide rates have been
reported for immigrants to some countries. For example, Finnish immi-
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grants in Sweden had a higher rate of suicide (similar to that in Finland)
than native-born Swedes and other immigrants. Social isolation and low
social class acted as confounding factors, although they do not completely
account for the increased rates (Ferrada-Noli et al., 1995). A comparison
of suicide rates in high- and low-income areas of Stockholm county re-
vealed the highest suicide rates in the low-income areas, regardless of
ethnicity, though low-income immigrants still completed suicide at higher
rates (Ferrada-Noli and Asberg, 1997). In contrast, immigrants to the
United State have lower or comparable rates to native-born individuals.
In their review of death certificates from 1970 to 1992 in California for 15–
34 year olds, Sorenson and Shen (1996) found that although foreign-born
individuals had significantly higher rates of homicide deaths, they had
fewer suicides. This study did not control for demographic variables,
however. Singh and Siapush (2001) reviewed national death certificate
data investigating all-cause and cause-specific mortality of foreign-born
versus native-born in the United States, controlling for the demographic
factors sex, race/ethnicity, age, income, and education. They found that
foreign-born males had 52 percent lower suicide rate than U.S.-born males
when demographic variables were controlled. On the other hand, demo-
graphically adjusted suicide rates for foreign-born females did not signifi-
cantly differ from that of native-born U.S. females. While some studies in
Britain and Australia found a similar concordance of foreign- versus na-
tive-born suicide rates in women (e.g., Morrell et al., 1999), others have
found increased suicides and suicide attempts in female immigrants com-
pared to their male counterparts or to native-born females (Merrill and
Owens, 1988; Patel and Gaw, 1996).

Research on immigration and suicide has initiated contextual psycho-
logical studies on the stresses of immigration as related to suicidality.
These studies all involved immigrants to the United States unless other-
wise noted. Hovey and King (1997) for example, expanded previous mod-
els of acculturation (i.e., Williams and Berry, 1991) to include the develop-
ment of depression and suicidality. Aspects of acculturative stress include
disrupted social support and family support networks, low education
and income, lack of knowledge of the language and culture of the new
country, motives for immigrating, spiritual beliefs, tolerance of the host
country toward immigrants, and positive or negative views of the ac-
culturative process itself. Studies of various Hispanic and Asian immi-
grant groups demonstrate that lack of English skills predicts distress,
depression, and suicidal ideation among immigrants, sometimes over and
above the effects of pre-arrival trauma (Hinton et al., 1997; Hovey, 2000a;
Hovey, 2000b). Spiritual beliefs, social support, and marital status, protec-
tive factors and processes (see Chapter 6), appear to buffer the effects of
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acculturation stress on suicidality both in the United States (Hovey, 1999)
and in Israel (Hinton et al., 1997; Hovey, 2000b; Ponizovsky et al., 1997).
Disagreement with the decision to migrate and expectations for the future
have predicted depression and sucidial ideation in samples of Hispanic
immigrants (Hovey, 2000a; 2000b).

Guarnaccia and Lopez (1998) note that since children do not wield the
power to decide whether to migrate, those children with refugee experi-
ences and those whose families evidence significant migratory stress likely
represent a particularly vulnerable group. In corroboration, Tousignant
and colleagues (1999) note that familial variables such as father’s long-
term unemployment after migration correlates with youth psychopathol-
ogy. Two recent reports from the National Academies (NRC 1998; 1999)
provide in-depth analyses of the physical and mental health of immigrant
children in the United States.

Refugee status among immigrants is often associated with trauma.
Recent Southeast Asian and Central American immigrants represent refu-
gee populations with high prevalence of trauma exposure who have in-
creasingly immigrated to the U.S. (Holman et al., 2000; Hovey, 2000a;
O’Hare and Van Tran, 1998). While various studies show Mexican-born
and overall numbers of Asian-born immigrants attempt and complete
suicide less frequently than their American-born peers (Shiang et al., 1997;
Sorenson and Golding, 1988; Sorenson and Shen, 1996), studies have not
differentiated between suicide rates of Central American versus other
Hispanic or Southeast Asian versus other Asian immigrants. Some stud-
ies document higher rates of Posttraumatic Stress Disorder (PTSD), de-
pression, and anxiety in these sub-groups (Hinton et al., 1997; Hovey,
2000a). Given the relationship between such disorders and suicide (see
Chapter 3), studying suicidality in these populations is likely pertinent.

Incarcerated Populations

Suicide rates for jail inmates are 9 times greater than that of the gen-
eral population (Hayes, 1989) and 15 times higher for men alone. For
example, in county jail rates are 107 per 100,000. Most suicide victims in
jails of all types and sizes (e.g., rural and urban county jails, city jails, and
police department lock-ups) are young white males arrested for non-
violent offenses and intoxicated upon arrest (Hayes, 1998). Suicide was
usually by hanging within 24 hours of incarceration (Hayes, 1989). Pat-
terns in prisons were similar but considerably lower than in jails, about
1.5 times higher than in the general population (Anno, 1985; Anno, 1991).

The reasons for the higher rate of suicide in jails and prisons are
unclear. However, mental illness, a strong risk factor for suicide (see
Chapter 3), is prevalent in correctional facilities.
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Studies in jails and prisons estimate that between 6 and 15 percent of
the population have serious and persistent mental illnesses (Bland et al.,
1990; Brooke et al., 1996; Jemelka et al., 1989; Manderscheid and Sonnen-
schein, 1999; Morrissey et al., 1993; National Commission on Correctional
Health Care, 2000; Steadman et al., 1987; Taylor and Gunn, 1984; Veysey
and Bichler-Robertson, 1999). In jails, prevalence rates of mental illness
are two to three times higher than those in the general population (Teplin,
1990). In prison, with the longer terms, nearly 10 percent of state prison
inmates received some form of mental health counseling or psychotherapy
from a physician, nurse, psychologist, or social worker (Morrissey et al.,
1993). State and federal prisons have a minimum of 13 percent who will
require psychiatric care for an acute episode of serious mental illness at
some time during their incarceration (National Commission on Correc-
tional Health Care, 2000).

In addition, more than 30 percent of male mentally ill inmates and 78
percent of females reported prior physical or sexual abuse (Ditton, 1999),
another risk factor for suicide (see Chapter 5). Mentally ill in correctional
facilities are more likely than other offenders to have a higher prevalence
of homelessness, unemployment, alcohol and drug abuse, and physical
and sexual abuse before their current incarceration (US DHHS, 2001).
These risk factors are likely to contribute to the prevalence of suicide
among those incarcerated.

Occupations at Risk

Several professions (e.g. police, doctors, dentists) have been noted as
having suicide rates that are higher than the population averages. These
assessments, however, are confounded by demographic variables includ-
ing age, sex, socioeconomic class and marital status, all of which affect
suicide rates independently from occupation (Stack, 2001). For example,
suicide rates for elementary school teachers are 44 percent lower than the
general population, but this difference is not significant when controlling
for gender (Stack, 2001).

Models of occupation’s influence on suicidality propose stressors and
access to lethal means as the causal variables. Stressors includes level of
prestige and dependency on a client base (e.g., Labovitz and Hagedorn,
1971). Holding infrequent roles, such as female chemists and soldiers, or
other rare roles, appears to increase suicide rates, as well (Bedeian, 1982;
Seiden and Gleiser, 1990; Stack, 1995). Studies regarding the effect of
availability of lethal means such as firearms or lethal drugs on suicide
rates for certain occupations have found inconsistent results, though the
evidence is stronger for medical professions (see Stack, 2001 review).
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Higher rates of suicide are more frequent in occupations of lower
prestige, class, and salary (Boxer et al., 1995). When demographic factors
of race, gender, age, and, particularly, marital status are controlled, this
relationship between manual labor occupations and suicide does not re-
main significant (Charlton, 1995; Stack, 2001). In fact, Stack’s (2001) recent
study found that clerks are 15 percent and farm workers 30 percent less
likely to complete suicide after controlling for demographic variables.

A population-based study from Denmark examining the income-sui-
cide relationship suggests that for higher income/occupational level, hos-
pital admission for serious mental illness may be associated with greater
suicide risk (Agerbo et al., 2001). These investigators speculate that those
in prestigious occupations may face greater stigma, and may have greater
illness severity before hospital admittance due to delaying treatment. A
smaller study in the United States found similar results with high educa-
tion level (Martin et al., 1985). A large, prospective Finnish study found
fewer violent suicides and greater admissions for psychoses among those
in higher occupational levels (Koskinen et al., in press).

Health professions carry increased suicide risk independently from
demographic factors. Adjusted odds ratios for suicide have been calcu-
lated as 5.4 for dentists, 2.3 for physicians, and 1.6 for nurses (Stack, 2001).
The reasons for high suicide risk within medical professions remain un-
clear; these occupations are largely client-dependent and afford easy ac-
cess to lethal methods. Mathematicians and scientists, artists, and social
workers also appear to experience occupation-related increased suicide
risk (Stack, 2001).

The police force has often been cited as at higher risk for suicide, but
closer examination reveals inconsistent results. A few controlled studies
(e.g., Schmidtke et al., 1999) show moderately increased suicide rates for
police that vary according to region and across time (Hem et al., 2001).
Violanti and colleagues (1998) conducted a cohort mortality survey from
1950 to 1990 and found higher than expected mortality rates among male
officers for all-cause mortality, including suicide. When compared to other
working-age men, as opposed to the general population, however, police
appear to have only a slightly increased suicide risk (Burnett et al., 1992;
Hem et al., 2001; Stack and Kelly, 1994).

Sexual Orientation

Fewer than 5 percent of adults in the United States identify them-
selves as homosexual or bisexual (Michaels, 1996). This population faces
societal stigma, discrimination, and violence victimization, among other
stressors (Faulkner and Cranston, 1998; Herek, 1996; Hershberger and
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D’Augelli, 1995). Awareness of their exposure to stressful events has
spawned a growing research literature on whether they face an increased
risk of suicidality.

Young homosexual or bisexual males are at greater risk than hetero-
sexuals for suicide attempts, but findings are less clear regarding suicide
completion (McDaniel et al., 2001). According to two population-based
studies in San Diego (Rich et al., 1986a) and New York City (Shaffer et al.,
1995), rates of suicide completion do not appear to be higher for gay men
and lesbians than for heterosexuals. These two studies were the first psy-
chological autopsy studies to assess retrospectively the sexual orientation
of those who completed suicide. Such assessment can be inaccurate be-
cause individuals may conceal their sexual orientation and because
baseline prevalence for homosexuality in the relevant comparison popu-
lation is difficult to obtain. A recent review of these studies determined
that firm conclusions were unwarranted (McDaniel et al., 2001).

For suicide attempts, several recent population- and school-based
studies provide strong support for a relationship between sexual orienta-
tion and suicidal behavior in males. Population-based studies of homo-
sexual or bisexual males (ages 18 to 40 or so) found them to be 5–14 times
more likely than heterosexual males to have reported a suicide attempt
(Bagley and Tremblay, 1997; Cochran and Mays, 2000). Similarly, five
studies of high school students in several states found elevated rates of
suicide attempts among males engaging in same-sex behavior compared
to their heterosexual peers (DuRant et al., 1998; Faulkner and Cranston,
1998; Garofalo et al., 1998; Garofalo et al., 1999; Remafedi et al., 1998),
with relative risk calculated at 2- to 5-fold. Strikingly, most of the school-
based studies among gay or bisexual adolescents found about 30 percent
had attempted suicide. In young adult and middle-aged homosexuals,
the prevalence is lower but still significantly elevated compared to con-
trols (Cochran and Mays, 2000; Herrell et al., 1999).

Most studies on suicidality in homosexuals document the elevation of
risk in young males (McDaniel et al., 2001), not young females. This con-
trasts with the general population, in which female teenagers and young
adults attempt suicide more frequently than do males. The reasons for
this reversal are not well understood (McDaniel et al., 2001). However, a
recent nationally representative study (Russell and Joyner, 2001) of ado-
lescents found increased risk for suicide ideation and attempts for both
males and females when factors such as depression, hopelessness, and
substance use were controlled. The authors speculate this difference may
have arisen because the study measured self-reported same-sex romantic
attraction/relationships, not self-identification as gay or lesbian.

Several studies explored the reasons behind the elevated risk of
suicidality in homosexual or bisexual men. A longitudinal study of chil-
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dren from New Zealand (birth to age 21) found that gay, lesbian, and
bisexual youth had higher risk not only of suicidal behavior, but also of
depression, anxiety, substance abuse. The increased risk was greatest (a 6-
fold increase) for suicide behavior and having multiple mental disorders
(Fergusson et al., 1999). Harrell et al. (1999) used a co-twin control method
to assess suicidality in relation to sexual orientation. They found that
middle-aged male twins reporting same-gender sexual orientation were
at higher risk for several lifetime measures of suicidality. The strong asso-
ciation could not be explained by abuse of alcohol and other substances,
by depressive symptoms, or by unmeasured genetic and familial factors.
The contribution of unique risk factors such as disclosure of sexual orien-
tation to friends and family (McDaniel et al., 2001) remains to be fully
assessed.

LIMITATIONS OF DATA

Official suicide rates capture completed suicides only. They have been
used to chart trends in suicide, monitor the impact of change in legisla-
tion, treatment policies, and social change, and to compare suicides across
regions, both within and across countries. In addition, suicide rates have
offered a way to assess risk and protective factors for geographical areas
(counties, states, and countries). However, official suicide statistics are
fraught with inaccuracies. Undetermined cases and open verdicts and
under-reporting limit their strength. The methodological weaknesses and
promising approaches to resolve them are discussed more fully in Chap-
ter 10. In brief, there are four primary sources of variability in suicide
statistics (Jobes et al., 1987; O’Carroll, 1989). First, there are regional dif-
ferences in the definition of suicide and in how ambiguous cases are
classified. Legally a classification of suicide requires that it be beyond a
reasonable doubt (O’Donnell and Farmer, 1995). Second, there are re-
gional differences in the training and background of the coroner or medi-
cal examiner. Third, there are differences in terms of the extent to which
cases are investigated. Fourth, there are sources of variability that have to
do with the quality of data management involved in preparing official
statistics. In fact, in many developing countries, suicide statistics are im-
puted, rather than based on actual death registries (Kleinman, 2001). This
is discussed further in Chapter 6.

COST TO SOCIETY

The emotional cost of suicide is severe, and for family and friends of
suicide victims, the personal loss is paramount. There is an additional
economic cost that society incurs with these untimely deaths. The eco-
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nomic4 cost of suicide encompasses four factors. (1) Medical expenses of
emergency intervention and non-emergency treatment for suicidality.
These medical costs are not borne by the health care industry alone, but
by all of society through higher health care costs that are ultimately passed
on to workers and taxpayers. (2) The lost and/or reduced productivity of
people suffering from suicidality. (3) The lost productivity of the loved
ones’ grieving a suicide. (4) Lost wages of those completing suicide, with
the greatest absolute numbers of suicides occurring before retirement.
Even if the analysis is restricted to the estimate of lost wages of suicide
victims, the financial impact of suicide is enormous. By doing this analy-
sis, the Committee found that for suicide in 1998 alone, the value of lost
productivity was calculated to be $11.8 billion (in 1998 dollars). The
basis of this analysis is described below.

Lost productivity was defined as the discounted present value of
expected future age-, sex- and race-specific earnings. The average annual
earnings by age, race/origin, and sex were estimated from the March
1998 supplement to the Current Population Survey (Bureau of Labor Sta-
tistics, 1998). The Current Population Survey (CPS) is a monthly survey of
about 50,000 households conducted by the Bureau of the Census for the
Bureau of Labor Statistics. The March supplement CPS contains detailed
information on income and work experience in the United States. In con-
structing our estimates of average annual earnings, we did not weight
observations by their probability of being sampled for the CPS. This
should not have much impact on the representativeness of our estimates,
except in cases where there were a very small number of observations in
a stratum (e.g., the average annual earnings of female Asian/Pacific Is-
landers, 85 years old and over was based on seven observations in this
stratum). Even in such cases, the lack of sample weighting in estimating
earnings is not likely to have a meaningful influence on the overall esti-
mate of lost productivity due to suicide. Average annual earnings were
estimated for the mid-point age of each of seven age intervals: 15–24 years
old, 25–34, 35–44, 45–54, 55–64, 65–74, 75–84, and 85 and over. In addition,
it should be noted that this estimate using the cross-sectional perspective
probably underestimates the real economic loss from suicide for two rea-
sons. First, real wages are likely to rise over time. Second the non-market
productivity of older persons (for example in caring for a disabled spouse)
has also not been included in this analysis of the cost of suicide.

We used five mutually exclusive categories of race/ethnicity: white
non-Hispanic, black-non-Hispanic, American Indian/Aleutian/Eskimo

4It is noted that a common estimate of the monetary value of lost life is how much people
are willing to pay to extend their lives. Such an analysis was not undertaken here, in part
because the intent to die in suicide complicates the assumption in such an analysis.
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non-Hispanic, Asian/Pacific Islander non-Hispanic, and Hispanic of any
race. Next, we estimated the present value of future earnings by discount-
ing and summing the stream of expected annual earnings. Race- and sex-
adjusted life expectancy at the mid-point of each age interval was taken
from the 1998 U.S. Life Tables (Anderson, 2001). This method of estimat-
ing future earnings is based on a cross-sectional perspective, rather than a
longitudinal birth cohort perspective. For example, the 1998 earnings of a
60 year old black man are used to estimate the annual earnings of a 50
year old black man 10 years later. Future earnings were discounted at an
annual rate of 3 percent to yield their present values. This is based on the
real value of the short-term United States T-bill, in an effort to approxi-
mate the risk-free time-value of money.

To estimate the total lost earnings due to suicide, we multiplied the
number of suicides in each age/sex/race group (data from the National
Center of Disease Control’s WISQARS™, Web-based Injury Statistics
Query and Reporting System) in 1998 by age-, sex-, race-specific esti-
mated future earnings and summed across groups. As described above,
the cost of lost earnings from suicide in just the one year (1998) was
calculated to be $11.8 billion.

A similar analysis was done for suicides in New Brunswick, Canada,
during 1996 (Clayton and Barcelo, 1999). The direct costs (health care
services, autopsies, funerals, and police investigations) for the 94 reported
suicides came to $535,158. Indirect costs, which include the lost produc-
tivity, came to $79,353,354 for a mean total cost per suicide death in 1996
of $849,878. For 30,000 deaths each year, this totals about 25 billion dol-
lars.

Although the issue can be raised that any premature death (e.g., from
smoking) can save society money (Viscusi, 1995), the Committee decided
not to even broach this argument, considering it contrary to the goals of
public health and morally unacceptable.

FINDINGS

• Suicide rates vary widely across demographic groups. African
Americans have had significantly lower rates historically than whites de-
spite higher incidence of major risk factors. The rates of completed suicide
are particularly low among African American women. In contrast, the
suicide rates among Native Americans have been and continue to be
extremely high. Older white males have the highest rate in the United
States. Males have higher rates across the globe except in rural China
where women complete suicide at a higher rate.

• The suicide rate in the United States has remained relatively un-
changed for the last 50 years. The rate for youth in the United States,
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however, has been increasing. While the rates in African American ado-
lescents has increased through the 1990s, the rates appear to have leveled
off.

• The differences in suicide rates among ethnic groups in the United
States, among immigrant populations, and among countries throughout
the world point to the influence of social and cultural factors. Risk factors
vary in their importance for different groups. Youth suicide is more highly
associated with impulsiveness than for other age groups. On the other
hand, older persons are at greater risk for completing suicide because of
the seriousness of the intent and social isolation.

Studies of the differences in the risk of suicide among populations
can enhance our understanding of the impact of risk and protective
factors. This is best accomplished by collection of specific data from
well defined and characterized populations whose community level
social descriptions are well known, which would allow the integra-
tion of population-based approaches with studies of individual
characteristics.

• Suicide rates vary across geographic region. Rates are lower in
more densely populated areas around the world. When rates within the
United States are analyzed county by county, striking variations in some
adjacent counties are revealed. This approach bridges traditional socio-
logical and anthropological studies that use ecological data and case con-
trolled approaches that examine individual risk factors for suicide.

Future studies could identify social factors that differ between two
communities that are adjacent, or otherwise similar, but have dra-
matically different suicide rates. This approach could provide more
precise assessments of the roles of social factors in suicide includ-
ing public health issues such as access to and the quality of health
care.

• Costs to Society: The annual cost of lost productivity due to suicide
deaths was calculated to be $11.8 billion (in 1998 dollars). This does not
include medical care costs, or costs incurred by loss of productivity of
either those suffering from suicidality or the close family and friends of a
suicide victim.
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Psychosis can create a particularly terrible kind of pain that leads to suicidal
behavior. Robert Bayley, who suffered for years from schizophrenia, recounted his
struggles with extremely frightening hallucinations:

The reality for myself is almost constant pain and torment.
The voices and visions, which are so commonly experienced,
intrude and so disturb my everyday life. The voices are
predominantly destructive, either rambling in alien tongues
or screaming orders to carry out violent acts. They also
persecute me by way of unwavering commentary and ridi-
cule to deceive, derange, and force me into a world of
crippling paranoia. Their commands are abrasive and all-
encompassing and have resulted in periods of suicidal be-
havior and self-mutilation. I have run in front of speeding
cars and severed arteries while feeling this compulsion to
destroy my own life. As their tenacity gains momentum,
there is often no element of choice, which leaves me feeling
both tortured and drained.

—ROBERT BAYLEY
“First person account: Schizophrenia”
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3

Psychiatric and Psychological Factors

In the United States, over 90 percent of suicides are associated with
mental illness including alcohol and/or substance use disorders (Conwell
et al., 1996; Harris and Barraclough, 1997; Robins et al., 1959). Recent
estimates indicate 28–30 percent of the U.S. population has a mental or
addictive disorder, or approximately 80 million people in the year 2000
(Kessler et al., 1994; Regier et al., 1993a). With 30,000 suicides each year,
however, over 95 percent of these affected individuals do not complete
suicide. Determining who among those with mental disorders will at-
tempt suicide is paramount for individual intervention and prevention.

It is important to note that mental illness and substance abuse are not
always the greatest risk factors for suicide. For instance, in a cross-cultural
study, Bhatia and colleagues (1987) found that humiliation, shame, eco-
nomic hardship, examination failure, and family disputes were the great-
est risk factors for suicide in India, compared to the United States where
mental illnesses and/or alcoholism, personal loss, and increased age were
associated with the greatest risk. Psychopathology is less important as a
risk factor for suicide in China as well. Despite the 30 percent overall
higher suicide rate in China compared to the United States, the prevailing
evidence is that there is a significantly lower prevalence of mental illnesses
and substance use disorders in China (Shen et al., 1992). Since China and
India are the world’s most populous countries, accounting for approxi-
mately 40 percent of the global population, it is important to keep in mind
that suicide evidence in the United States and other Western countries
may not be globally representative.
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This chapter explores the associations of mental illness and substance
abuse that are risk factors for suicide in the United States and Europe. The
first section of this chapter discusses suicide risk associated with mental
and/or addictive disorders and what is known about who among those
with these disorders is at greatest risk. Suicides in adolescents appear to
be associated with a somewhat different set of variables, as discussed in a
separate section. Next, the chapter explores psychological variables, in-
cluding protective factors: those associated with reduced risk for suicide.
Certain psychological factors distinguish and predict those who complete
or attempt suicide. These include habits of thinking, problem solving, and
expectations about the future, termed cognitive style or factors. These
factors are modifiable through counseling and training, and their modifi-
cation holds promise in reducing suicide. Finally, the chapter turns to
temperament. Temperament has a significant genetic component (Gold-
smith and Lemery, 2000) that interacts with environmental adversities to
increase vulnerability to a number of unwanted outcomes, including sui-
cide.

PSYCHIATRIC/SUBSTANCE USE
DISORDERS AND SUICIDE RISK

Almost all psychiatric disorders, including alcohol and substance dis-
orders, are associated with an increased risk of suicide. Depressive disor-
ders are found in 30–90 percent of those who complete suicide, including
the approximately 5 percent with bipolar disorder (Lönnqvist, 2000). Ap-
proximately another 5 percent are associated with schizophrenia (De Hert
and Peuskens, 2000), 30 percent with a personality disorder (Davis et al.,
1999; Henriksson et al., 1993; Isometsa et al., 1996), and 25 percent with
alcohol abuse disorders (Murphy, 2000). Anxiety disorders including post-
traumatic stress disorder (PTSD) are associated with approximately 20
percent of suicides (Allgulander, 2000). As many as 10 percent of those
who complete suicide do not have a known psychiatric diagnosis. Around
20–25 percent of individuals who die by suicide are intoxicated with alco-
hol at death (see section on Alcohol Use below). Many individuals have
multiple diagnoses concurrently, and comorbidity may in and of itself
increase risk (Kessler et al., 1999), although there are little data on this
issue, in part due to the hierarchical nature of the current psychiatric
diagnostic system, in which mood and psychotic disorders are more
heavily considered.

Diagnoses associated with suicide attempts present a similar profile.
Though there may be distinctions between sub-types of attempters and
completers, they appear to be generally overlapping populations; current
data do not allow resolution of this issue. This differentiation is further
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complicated by the difficulties in defining suicide attempts as distinct
from self-mutilation and/or other self-destructive behaviors including
risk-taking behaviors (Poussaint and Alexander, 2000). Data from the
National Comorbidity Survey (NCS) reveal that serious suicide attempters
closely resemble suicide completers (Molnar et al., 2001). For men, sub-
stance abuse disorders were associated with a 6.2 times greater risk of
serious suicide attempts, and mood disorders were associated with a 13.5
times greater risk. Women with substance abuse disorders had a 4.4 times
greater risk of a serious suicide attempt, a 4.8 times risk with anxiety
disorders (excluding PTSD), and an 11.8 time greater risk with a mood
disorder. Overall, this study found that between 74 and 80 percent of the
population attributable risk (PAR1) for serious suicide attempts was ac-
counted for by psychiatric illness.

Psychiatric disorders are diagnosed through interviews, including
current and past behaviors, moods, and thoughts. The psychological au-
topsy technique is used to make post-humous diagnoses when there is no
medical history of mental illness available (see Chapter 10). Diagnostic
criteria used in the United States are those in the Diagnostic and Statistical
Manual developed through a task force overseen by the American Psychi-
atric Association. The version used at this writing is the DSM-IV (APA,
1994). The DSM-IV provides five axes to describe the individual’s func-
tioning. The mental and substance use disorders are coded on Axis I or
Axis II. The Axis I disorders most frequently associated with suicide (also
referred to as the major or serious mental disorders) include schizophre-
nia, bipolar disorder, depressive disorders, and alcohol and substance use
disorders. The Axis II disorders are the personality disorders. Borderline
personality and antisocial personality disorders are those most frequently
associated with suicide.

Mood Disorders

Suicides in many nations including the United States are most com-
monly associated with a diagnosis of a mood disorder in adults
(Lönnqvist, 2000) and adolescents (Goldman and Beardslee, 1999). Best
estimates of lifetime risk of suicide for those with mood disorders is ap-
proximately 4 percent (see Chapter 10 for discussion of risk calculations).
Estimated rates vary greatly depending on the severity of the illness
(Goodwin and Jamison, 1990). These disorders are very common in the
United States, with approximately 18.8 million American adults (Narrow,
unpublished, cited by NIMH), or about 9.5 percent of those 18 and older

1Population-attributable risk expresses the proportion of an outcome that could be elimi-
nated if the risk factor were removed.
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(Regier et al., 1993b), afflicted in a given year. Also called affective disor-
ders, they include three diagnoses: (1) major depressive disorder, (2) dys-
thymic disorder, and (3) bipolar disorder. Each year, almost two times as
many women (12.0 percent) as men (6.6 percent) suffer from a depressive
disorder. These percentages correspond to 12.4 million women and 6.4
million men in the United States (Narrow, unpublished, cited by NIMH).
For those born in recent decades, depressive disorders may be appearing
earlier in life compared to prior cohorts (Klerman and Weissman, 1989).
In addition, depressive disorders often co-occur with other mental and
bodily disorders, including schizophrenia and anxiety, personality, and
substance use disorders (Regier et al., 1998), as well as cardiac disease
(e.g., Appels, 1997; Lesperance and Frasure-Smith, 2000).

Major Depressive Disorder and Dysthmia

Major depression, which is often episodic, recurrent, or even chronic,
is diagnosed upon the occurrence of a major depressive episode. A major
depressive episode includes at least five of a list of nine criteria symptoms
persisting for a minimum of 2 weeks including: depressed or irritable
mood, diminished interest in usual activities and pleasures, changes in
eating and sleeping, and suicidal thoughts. A major depressive episode
and borderline personality disorder are the only diagnostic entities in the
DSM-IV system that include suicidality as a symptom. Dysthymic disor-
der is diagnosed when an individual is depressed and sad more days than
not for at least 2 years, but does not have symptoms that meet criteria for
a major depressive disorder.

Death from many causes is increased in major depression. For ex-
ample, Zheng and colleagues (1997), using data from the U.S. National
Health Interview Survey in 1989, found a 3.1 adjusted hazard rate ratio
for white males for all-cause mortality in major depression during a 2.5-
year follow-up study, and a 1.7 rate for white females. In Harris and
Barraclough’s meta-analysis of suicide in mental illness (1998), they found
that deaths in those with major depressive disorder from natural causes
were 1.3 times more frequent than expected, whereas suicide deaths were
21 times the population rate, and deaths by other violent causes 2.3 times
expected. The lifetime risk of suicide in those with major depression is
difficult to ascertain for a number of reasons. Most studies examining
lifetime mortality from suicide follow patients after release from the hos-
pital and compare their rate of suicide compared to either other patients
or the population at large. Rates reported from such estimates may be
artificially higher since they often follow the most severely affected pa-
tients (those hospitalized) for only a few years after hospitalization, which
is also the time of highest risk (Lönnqvist, 2000). In addition, a commonly
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used calculation for suicide mortality, as Bostwick and Pankratz (2000)
evaluated, appears to have artificially increased estimates of lifetime sui-
cide mortality rate as discussed in Appendix A. Taking all of this into
account, the best estimates are that approximately 4 percent of those with
depressive disorders will die by suicide.

More than half of those with depressive disorders have thoughts of
suicide. The severity of their thoughts, plans, and attempts increase with
increasing severity of the disorder. The suicidality often remits along with
the other symptoms of depression (e.g., Harrington et al., 1998; Joiner et
al., 2001b, see Chapter 7). A study of over 35,000 insured people receiving
treatment for depression showed greater rates of suicide by those receiv-
ing more intensive treatments, considered an indication of the severity of
the depression. The highest suicide rate was among those receiving inpa-
tient treatment and lowest among those receiving outpatient treatment
with medication. No suicides were observed in those being treated on an
outpatient basis without medication (Simon and Von Korff, 1998). Other
studies suggest a disconnect between the response of depressive symp-
toms and suicidal behavior (Brent et al., 1997; Lerner and Clum, 1990).

Other depressive symptoms predictive of suicidality are hopeless-
ness (Beck et al., 1975; Beck, 1986) as well as feelings of guilt, loss of
interest in usual activities, and low self-esteem (Van Gastel et al., 1997).
Mann and colleagues (1999) showed that the objective severity of current
depression or psychosis did not distinguish the 184 patients of 347 con-
secutive psychiatric admissions who had attempted suicide compared to
those who never attempted. Rather, higher scores of subjective depression
and higher scores of suicidal ideation, as well as fewer “reasons for liv-
ing” as measured by the Reasons for Living Inventory (Linehan et al.,
1983) distinguished those who had attempted suicide (Mann et al., 1999).
Hopelessness, as discussed in the psychological factors section below, is a
better predictor of suicide than the objective measures of depressed affect,
not only in depressive disorders (Beck et al., 1993) but in physical illnesses
as well (Chochinov et al., 1998).

Bipolar Disorder

Bipolar disorder affects approximately 1.2 percent of the U.S. popula-
tion age 18 and older (Weissman et al., 1988). Twenty-five to 50 percent of
those with bipolar disorder will attempt suicide at least once (Goodwin
and Jamison, 1990). Suicides by those with bipolar disorder account for
only 1–5 percent of all suicides as found in a number of countries includ-
ing Finland, New Zealand, the United States, and Northern Ireland
(Conwell et al., 1996; Foster et al., 1997; Isometsa et al., 1994; Joyce et al.,
1994). A review of 14 studies by Harris and Barraclough (1997) from
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seven countries, for a total population of 3700 people with bipolar disor-
der, found a rate of suicide 15-fold higher than would be expected in the
general population. The risk of death from suicide in bipolar disorder is
greater than the mortality rate for some types of heart disease (Goodwin
and Jamison, 1990).

Bipolar disorder (also called manic depressive disorder), is a biologi-
cal disorder with significant genetic heritability (Alda, 1997; Blackwood
et al., 2001). Bipolar disorder includes depressive and manic episodes
(APA, 1994). Depressive episodes are described in the section above on
depressive disorders and include long-lasting sad, apathetic or irritable
mood, altered thinking, activity, and bodily functions. Manic episodes
include periods of abnormally and persistently elevated, expansive, or
irritable mood; inflated self-esteem; decreased need for sleep; extreme
talkativeness; distractibility; high levels of activity; and increased plea-
sure-seeking and risk-taking behaviors. Symptoms of psychosis includ-
ing delusions and hallucinations can also occur in bipolar disorder (APA,
1994). Currently, there are two recognized types of bipolar disorder, Type
I and Type II. Bipolar II may have an increased risk for suicide and differs
from Type I in that the manic periods are less severe and thus are termed
hypomania. Bipolar II disorder is frequently misdiagnosed as major de-
pression (Goodwin and Jamison, 1990).

Whereas much is known about variables associated with increased
risk for all of those with mood disorders, few studies have examined
bipolar disorder separately. Unlike the usual gender difference with more
men than women completing suicide, women with bipolar illness com-
plete suicide at a rate almost equal to that of men with bipolar illness
(Weeke, 1979). The greatest risk of suicide is early in the course of illness,
within the first 5 years of the initial diagnosis (Guze and Robins, 1970;
Roy-Byrne et al., 1988; Weeke, 1979). Severity of the disorder is also asso-
ciated with increased risk for suicide (Hagnell et al., 1981), and those with
more severe cases of bipolar disorder will have more frequent hospital-
izations. Discharge from the hospital is a period of high risk. Inadequate
treatment, whether due to non-adherence, unavailability, or lack of treat-
ment response, is associated with increased suicide risk; inadequate lev-
els of mood stabilizers or antidepressants are found in the majority of
those who die by suicide (Isometsa et al., 1994). The time after discharge
from the hospital may also carry high risk because the person must re-
build their life while facing a future with a recurrent, life-disrupting dis-
order. In addition, family and employers may inadvertently increase stress
on the individual by having unrealistic expectations of an immediate re-
turn to full functioning (Appleby, 2000; Goodwin and Jamison, 1990).

Those with bipolar type II disorder, which includes periods of hypo-
mania, but not mania, is associated with increased risk of suicide (Dunner
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et al., 1976; Stallone et al., 1980). One study found that out of 100 consecu-
tive suicides, 46 percent had bipolar II, 1 percent had bipolar I, and 53
percent had non-bipolar major depression (Rihmer et al., 1990). This par-
ticular vulnerability of those with bipolar II may be due to increased
mixed states that include depressive and manic symptoms at the same
time (see Chapter 7), and can also include severe agitation. There is a
significantly increased rate of alcohol and/or substance use disorder in
individuals with bipolar disorder (Brady and Sonne, 1995; Goodwin and
Jamison, 1990), understood in part as an attempt to “self-medicate.” The
co-occurrence of these two disorders is associated with increased rates of
suicide above that for each single disorder (see section on alcohol and
substance use below).

Anxiety Disorders

Anxiety disorders are ubiquitous across the globe and are the most
common mental disorders in the United States (Kessler et al., 1994; Regier
et al., 1993a; Weissman et al., 1997). The 1-year prevalence for the adult
population has been estimated between 16 and 25 percent (Kessler et al.,
1994; Regier et al., 1993a; Weissman et al., 1997). Anxiety disorders carry
significant comorbidity with mood and substance abuse disorders
(Goldberg and Lecrubier, 1996; Magee et al., 1996; Regier et al., 1998) that
seem to eclipse the general clinical significance of anxiety disorders.

Although a few psychological autopsy studies of adult suicides have
included a focus on comorbid conditions (Conwell and Brent, 1995), it is
likely that the specific contribution of anxiety disorders to suicidality has
been underestimated. Research from the last decade has started correct-
ing this, however. A recent study using the National Comorbidity Survey
data (Molnar et al., 2001) found that for all anxiety disorders including
PTSD, the population attributable risk for serious suicide attempts is al-
most 60 percent for females, and 43 percent for males.

Anxiety disorders encompass a group of eight conditions2 (APA, 1994)
that share extreme or pathological anxiety and fear as the principal dis-
turbance of mood, with accompanying disturbances of thinking, behav-
ior, and physiological activity. The longitudinal course of these disorders
is characterized by relatively early ages of onset, chronicity, relapsing or
recurrent episodes of illness, and periods of disability (Gorman and

2The eight anxiety disorders in the DSM-IV: panic disorder (with and without a history of
agoraphobia), agoraphobia (with and without a history of panic disorder), generalized anxi-
ety disorder, specific phobia, social phobia, obsessive-compulsive disorder, acute stress
disorder, and post-traumatic stress disorder.
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Coplan, 1996; Keller and Hanks, 1995; Liebowitz, 1993; Marcus et al.,
1997). Of the eight anxiety disorders diagnosed via the DSM-IV, the two
most frequently associated with suicide in existent studies are panic dis-
order (Schmidt et al., 2000) and PTSD (Kessler, 2000), discussed in turn
below.

Panic Disorder

Weissman and colleagues (1989) provided the first overview of panic
disorder in relation to suicide and found an almost 20-fold increased risk
for suicide attempts compared to those without any psychiatric disorder.
Follow-up studies of completed suicides suggest approximately 20 per-
cent of suicide deaths are due to panic disorder (Schmidt et al., 2000). A
large follow-up study in Sweden found a suicide rate for pure panic dis-
order comparable to major depression and other serious psychiatric ill-
ness requiring inpatient care (Allgulander and Lavori, 1991).

The comorbidity of panic disorder with other mental illnesses con-
veys the greatest suicide risk (Schmidt et al., 2000). In one of the few
studies investigating clinical predictors of suicidality in panic disorder,
Schmidt and colleagues (2000) confirmed that co-occurring agoraphobia
as well as depression significantly increase risk for suicidality, but found
that depression likely mediates the relationship between panic disorder
and suicidality. This suggests that co-occurring depression in panic disor-
der may actually be a secondary disorder that develops in response to the
panic disorder. This study also found that patients’ avoidance of bodily
sensations and their anticipatory anxiety significantly predict suicide at-
tempt, offering clues for assessment and intervention regarding suicidality
in this population.

Post-Traumatic Stress Disorder

Post-traumatic stress disorder has demonstrated the strongest asso-
ciation with suicidality of any of the anxiety disorders (Kessler, 2000;
Molnar et al., 2001). It predicts subsequent first onset of a suicide attempt
with an odds ratio of 6, as compared to other anxiety disorders with an
odds ratio of 3, and mood disorders at 12.9 times the increased risk
(Kessler et al., 1999). Furthermore, PTSD appears to have an equal or
greater odds ratio than mood disorders or other anxiety disorders for
making a suicide plan and for making impulsive suicide attempts (Kessler
et al., 1999).

Recent analyses of the data from the National Comorbidity Survey
have significantly increased knowledge about PTSD within the U.S. popu-
lation, including finding it far more common (7.8 percent lifetime preva-

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


PSYCHIATRIC AND PSYCHOLOGICAL FACTORS 77

lence) than earlier, less sensitive estimates (Kessler, 2000; Kessler et al.,
1995). Using time series analysis, Kessler (2000) found that current PTSD
significantly predicts subsequent first onset of all other anxiety disorders,
substance use disorders, major depression, and dysthymia for males and
females. Furthermore, PTSD predicts the onset of mania in males, with an
odds ratio of 15.5. Given the overwhelming presence of co-occurring men-
tal disorders in those with PTSD (Chu, 1999), Kessler (2000) made another
significant discovery in demonstrating that only those with active PTSD
are at increased risk for comorbidity. With remission of PTSD symptoms,
this increased risk for secondary diagnoses disappeared.

Animal and human research on neurobiological changes in the body’s
stress response system after trauma suggests a physiological mechanism
for the development of post-trauma affective disorder and PTSD (Gar-
land et al., 2000; Heim and Nemeroff, 2001; Heim et al., 1997). Post-trau-
matic stress disorder involves unusual physiological and metabolic pat-
terns of the major stress hormones such as cortisol and norepinephrine.
The disorder further alters the serotonergic, dopamine, and opioid sys-
tems. Those with the diagnosis also suffer psychophysiological effects of
trauma such as hyper-arousal and conditioned startle responses, and evi-
dence abnormalities in the regions of the brain involved in memory and
emotion (see van der Kolk, 1996). These same neurobiological pathways
are consistently shown to be involved in substance use disorders (below),
developmental trauma (Chapter 5), and in suicide (Chapter 4).

Schizophrenic Disorders

Approximately 2.2 million American adults (Narrow, unpublished,
cited by NIMH) or about 1.1 percent of the population age 18 and older in
a given year (Regier et al., 1993b) have schizophrenia. Schizophrenia af-
fects men and women with equal frequency and has an onset in early
adulthood (Robins and Regier, 1991). Symptoms of schizophrenia include
delusions, hallucinations, disorganized speech, thought and movements.
These are also termed “positive symptoms,” in that they are additional
behaviors. Others, termed “negative symptoms” are the absence of norma-
tive behaviors such as flattened emotions or reduced spontaneous behav-
iors, social interaction, and volition (APA, 1994). Schizoaffective disorder
includes periods of illness during which there is either a major depressive
episode, a manic or mixed episode, concurrent with the criterion symp-
toms for schizophrenia. People with this disorder are often diagnosed
with schizophrenia upon expression of those symptoms, making calcula-
tion of the prevalence as a separate disorder difficult. For the purpose of
this report, those with either diagnosis will be referred to as those with
schizophrenic disorders.
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The schizophrenic disorders are associated with premature death,
with approximately a 4–10 percent lifetime risk of suicide (Tsuang et al.,
1980). The risk of suicide for those with schizophrenic disorders is ap-
proximately 30–40 times that of the general population (Caldwell and
Gottesman, 1992; Harris and Barraclough, 1998). Individuals with schizo-
phrenic disorders account for 25–33 percent of suicides occurring in psy-
chiatric hospitals (Proulx et al., 1997; Roy, 1982). Suicide attempts among
this population are more likely to be moderately to severely lethal with
high levels of intent (Funahashi et al., 2000; Harkavy-Friedman et al.,
1999; Radomsky et al., 1999). Approximately 50 percent of those who
complete suicide had made prior attempts (Drake et al., 1985; Heila et al.,
1997; 1998). This is markedly lower than the 65 percent rate of prior at-
tempts among people who complete suicide with borderline personality
disorder, which likely reflects in part the high lethality of suicidal behav-
ior in those with schizophrenia.

Suicide risk may be highest early in the disorder (within the first 5–10
years) (Funahashi et al., 2000; Harkavy-Friedman et al., 1999; Mortensen
and Juel, 1993; Nyman and Jonsson, 1986; Saarinen et al., 1999). Those
with suicidal behavior have more frequent hospitalizations either directly
due to the suicidal behaviors or to the exacerbation of symptoms (Roy et
al., 1984). The greatest risk for suicidal behavior is during hospitalization
and within the first 6 months post-discharge (Funahashi et al., 2000; Land-
mark et al., 1987; Peuskens et al., 1997; Qin et al., 2000; Rossau and
Mortensen, 1997). For those in outpatient treatment, the majority of the
suicide victims have been recently seen by a mental health professional
(Heila et al., 1998; Saarinen et al., 1999). Often the suicidality was commu-
nicated to the clinician, but it is not always acted on clinically (Breier and
Astrachan, 1984; Qin et al., 2000). In schizophrenic disorders as compared
to the population at large, gender differences in rates are non-existent for
suicide attempts (Bromet et al., 1992; Roy et al., 1984) and reduced for
completions (Caldwell and Gottesman, 1990; Drake et al., 1985; Wiersma
et al., 1998).

Co-occurrence of schizophrenia with depressive symptoms increases
risk of suicide (Amador et al., 1996; Fenton et al., 1997; Roy, 1990). Sever-
ity of positive symptoms including command hallucinations (voices re-
peatedly ordering the individual to do something) also have been related
to increased suicide rates (Falloon and Talbot, 1981), while negative symp-
toms may be related to lower suicide rates (Fenton et al., 1997; Hellerstein
et al., 1987). Self-awareness of symptoms is related to increased suicide
rates (Amador et al., 1996).

Better premorbid functioning (prior to the onset of the illness) is asso-
ciated with less severe morbidity of the disorders, but possibly with in-
creased suicide rates. For example, some researchers find higher suicide
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rates among those with higher IQ and educational attainment—indica-
tions of better premorbid functioning (Dingman and McGlashan, 1986;
Drake et al., 1984; Peuskens et al., 1997; Westermeyer et al., 1991). This
may be due to the more severely dashed life’s hopes and aspirations these
individuals experience upon onset of this severe mental disorder. Related
to this, those with better premorbid functioning also tend to have fewer
negative symptoms (Bailer et al., 1996; Fennig et al., 1995).

Personality Disorders

Approximately 10–15 percent of the population has a personality dis-
order (Ottoson et al., 1998; Ucok et al., 1998; Weissman, 1993). Personality
disorders are enduring patterns of behaviors and inner experiences that
both deviate from an individual’s cultural norms and significantly im-
pede functioning (APA, 1994). There are 10 types of personality disorders
grouped into three clusters. Less is known about etiology and effective
treatment for personality disorders than for other psychiatric illnesses. In
addition, there is a general tendency to consider Axis II disorders subor-
dinate in their effect on the clinical condition of the individual, possibly
leading to the underestimation of the importance of the Axis II disorders
for clinical outcomes including suicide. Yet, increasing evidence indicates
that personality disorders interfere with treatment for numerous co-
morbid Axis I mental and substance use disorders (e.g., Green and Curtis,
1988; Jenike et al., 1986; Kroll and Ryan, 1983; Reich, 1988; Turner, 1987),
including depression (Pfohl et al., 1984; Pilkonis and Frank, 1988;
Poldrugo and Forti, 1988).

Borderline Personality Disorder

Borderline personality disorder (BPD) is the most frequently studied
personality disorder in relation to suicide, in part due to the high rate of
self-injurious behaviors and suicide attempts. In fact BPD is one of only
two diagnoses in the DSM system for which suicidal behavior is listed as
a symptom, with depressive episode as the other (APA, 1994). Borderline
personality disorder is a serious mental illness characterized by pervasive
instability in moods, interpersonal relationships, self-image, and behav-
ior, which seriously interferes with functioning. Originally thought to be
at the “borderline” of psychosis, people with BPD suffer from a disorder
of emotion regulation. Borderline personality disorder is more prevalent
than either schizophrenia or bipolar disorder, affecting 2 percent of adults,
mostly young women (Swartz et al., 1990). There is a high rate of self-
injury without suicide intent, as well as a significant rate of suicide at-
tempts and completed suicide in severe cases (Gardner and Cowdry, 1985;
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Soloff et al., 1994b). Patients often need extensive mental health services;
studies have shown that individuals with BPD have more extensive histo-
ries of psychiatric outpatient, inpatient, psychopharmacologic and psy-
chosocial treament than both patients with major depressive disorder
(Bender et al., 2001) and patients with other Axis II disorders (Zanarini et
al., 2001). Yet newly developed specialty psychotherapy treatment called
Dialectical Behavioral Therapy (DBT) can significantly improve function-
ing (Koerner and Linehan, 2000, see Chapter 7).

Between 4 and 8 percent of those with a personality disorder com-
plete suicide (Linehan et al., 2000). Borderline personality disorder spe-
cifically carries approximately 10 percent lifetime risk of completed sui-
cide (Frances et al., 1986; Stone et al., 1987), within the same range as for
schizophrenia and major depressive disorder (Guze and Robins, 1970;
Winokur and Tsuang, 1975). Approximately 40–90 percent of those with
personality disorders have attempted suicide (Ahrens and Haug, 1996;
Bornstein et al., 1988; Corbitt et al., 1996; Garvey and Spoden, 1980;
Modestin et al., 1997). A large, psychological autopsy study of completed
suicides in Finland found that personality disorder and major depressive
disorder were diagnosed in equal percentages (31 percent) among com-
pleted suicides, while 59 percent had any mood disorder, and 7 percent
had schizophrenia (Henriksson et al., 1993). Since BPD has a higher popu-
lation prevalence, it may in fact account for more suicides than either
schizophrenia or bipolar disorder.

Up to 65 percent of those with BPD have a concurrent major depres-
sive episode (Paris et al., 1989; Soloff et al., 1994a), which increases the
risk of suicide. Isometsa et al. (1996) found that 95 percent of suicide
victims with cluster B personality disorders had comorbid depressive
disorders, substance use disorders, or both. Fyer and colleagues (1988)
found that individuals with comorbid BPD and mood or substance use
disorders were more likely than other patients to make high lethality
suicide attempts. In addition, borderline symptoms that do not reach
criteria for a diagnosis of BDP in depressed patients increases the likeli-
hood of a suicide attempt (Corbitt et al., 1996; Friedman et al., 1983; Joffe
and Regan, 1989). In contrast, Soloff (1994a) found no increased risk of
suicide attempt with comorbid affective or substance use disorders. Often
suicidal behaviors in BPD occur in the absence of serious depressive symp-
toms, which some attribute to the impulsivity associated with BPD
(Brodsky et al., 1997; Corbitt et al., 1996).

A history of child abuse or neglect in those with BPD increases risk of
suicide (Brodsky et al., 1997; Brown and Anderson, 1991; Dubo et al.,
1997; van der Kolk et al., 1991). There is a high frequency of abuse histo-
ries in those with BPD, and childhood abuse is posited to be a causative
factor (Figueroa and Silk, 1997; Gunderson and Sabo, 1993; Paris, 1998).
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The effects of childhood trauma on suicide risk are discussed in
Chapter 5.

Alcohol Use

As of 1999, 64 percent of all American adults report some use of
alcoholic beverages (non-abstention), and this has not changed apprecia-
bly since 1939 (The Gallup Organization, 2001). Annual consumption cur-
rently averages to the equivalent of approximately 2.2 gallons of pure
ethanol per capita (NIAAA, 2001). Approximately 15–18 million Ameri-
cans have an alcohol abuse disorder (NIAAA, 2001) with 8.2 million
Americans dependent on alcohol in a 1999 government survey (SAMHSA,
1999).

Alcohol-related suicides vary by state and jurisdiction, from 28 per-
cent in Ohio to 53 percent in Alaska (Table 3-1), consistent with increased
frequency of alcohol associated suicides reported for the western “fron-
tier” states (Hlady and Middaugh, 1988; May, 1995). Alcohol-related sui-
cides are more frequently associated with death by firearms (Brent et al.,
1987; Hlady and Middaugh, 1988). However, among some subpopula-
tions of American Indians (May et al., In press), and in other countries
such as Australia (Hayward et al., 1992), alcohol-related suicides are no
more likely to be associated with firearms than with other methods (e.g.,
hanging and carbon monoxide poisoning).

As with the psychiatric disorders, the majority of those who consume
alcohol and/or meet diagnostic criteria for alcohol abuse disorders do not
attempt or complete suicide. Alcohol use, particularly heavy use and al-
cohol dependence, is highly associated with suicide in three ways:

• Alcohol through its disinhibiting effects is related to suicide at-
tempts and completions

• Individuals with alcohol use disorders are at an increased risk of
suicide as compared to the population at large

• At the population level (nationally and internationally) alcohol con-
sumption is correlated with suicide rate

Impulsivity, Relationship Loss, and Hopelessness

Acute alcohol intoxication acts as a disinhibitor in impulsive, angry
suicides, often precipitated by loss of a relationship (Mayfield and Mont-
gomery, 1972). On average (see Table 3-1) almost 25 percent of suicide
victims are intoxicated (generally 0.10 gm/dl blood alcohol concentration
or greater) at the time of death. The highest prevalence of intoxication is
generally found among males under the age of 50 in most every popula-
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tion studied (Ford et al., 1979; Hayward et al., 1992) and in suicides that
occur at night and on weekends (Smith et al., 1989; Welte et al., 1988).
Alcohol was involved for 15–64 percent of attempters (Roizen, 1982).

Common among alcohol-related suicides are impulsivity and rela-
tionship loss, both in adults (Welte et al., 1988) and youth (Brent et al.,
1987). Similar patterns of impulsivity have been linked to alcohol-related
suicide in particular cultures such as younger adults in Finland (Makela,
1996) and Native Americans (Bechtold, 1988; Ward, 1984). Relationship
problems are frequently precipitants in alcohol-related suicides (Miles,
1977; Murphy and Robins, 1967; Rich et al., 1988) especially when there is
ready access to a high-lethality means (Hayward et al., 1992; Welte et al.,
1988). Suicides associated with chronic conditions such as long-term de-
pression or physical disability are less likely to involve alcohol (Welte et
al., 1988).

. . . Mostly, I’m a social drinker. Like everyone else, I’ve been drunk in my
time but it’s not really my style; I value my control too highly. This time,
however, I went at the bottle with a pure need, as though parched. I drank
before I got out of bed, almost before my eyes were open. I continued steadily
throughout the morning until, by lunchtime, I had half a bottle of whiskey
inside me and was beginning to feel human . . . The important thing was not
to stop. In this way, I got through a bottle of whiskey a day, a good deal of
wine and beer. Yet it had little effect. Toward evening, when the child was in
bed, I suppose I was a little tipsy, but the drinking was merely part of a more
jagged frenzy. . . .

After that, I remember nothing at all until I woke up in the hospital and saw
my wife’s face swimming vaguely toward me through a yellowish fog. She
was crying. But that was three days later, three days of oblivion, a hole in my
head. . . . only gradually have I been able to piece together the facts from
hints and snippets, recalled reluctantly and with apologies. Nobody wants to
remind an attempted suicide of his folly, or be reminded of it (Alvarez, The
Savage God: A Study of Suicide, 1971/1990: 294-297).

Interpersonal loss seems to be a major acute precursor of suicide
among many with alcohol use disorders (Murphy, 1992; Murphy et al.,
1979). Murphy and colleagues (1979) demonstrated that 26–33 percent of
alcoholics had experienced a loss of affectional relationships within 6
weeks of suicide and 48–50 percent had similar losses within the previous
year. Duberstein et al. (1993) more recently replicated these findings
among alcoholics/substance abusing subjects in finding that interper-
sonal stressors were present within 6 weeks (77 percent) or 1 year (90
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percent) of suicides by alcoholics as compared to 22 and 59 percent, re-
spectively, among suicides by persons with mood or anxiety disorders.

Hopelessness significantly predicted suicidal ideation more accu-
rately than depression in alcoholics, as well as non-alcoholics (Beck et al.,
1982). Alcohol has an effect on depression as well. Large doses of alcohol
over time are associated with depressive activity (Mirin and Weiss, 1986;
Tamerin and Mendelson, 1969). Some suggest that depression is second-
ary to the effects of heavy and chronic alcohol consumption, since depres-
sion wanes with withdrawal (Flavin et al., 1990; Nakamura et al., 1983).
However, drinking can also begin as a reaction to depression.

Alcohol Use Disorders

Estimating the prevalence of suicide among those with alcohol use
disorders is difficult because the data come from studies using varying
approaches (retro- and prospective, and population studies) as well as
highly variable follow-up periods. Harris and Barraclough (1997) found
in their meta-analysis of 32 studies that alcohol-dependence and abuse
increased suicide risk almost 6-fold. Murphy (1992) estimates that in a
year, 25 percent of all suicides (approximately 7600 of 30,400) in the United
States are of individuals with alcohol use disorders, and that these indi-
viduals have 115 times the risk of suicide compared to a psychiatrically
healthy population. Lifetime risk of suicide has been estimated at 3.4
percent for those with severe alcohol abuse disorders requiring hospital-
ization (Murphy, 1992). Alcohol dependent individuals who complete
suicide are most frequently male, white, middle-aged, unmarried, with
hospitalization in the past year, and with a history of previous attempts
(Roy and Linnoila, 1986). Yet alcohol-dependent females have a 20- to 30-
fold greater risk of completing suicide than non-clinical female popula-
tions (Harris and Barraclough, 1997; Medhus, 1975).

Severity and time-course of the alcohol use disorder are associated
with suicide risk. In a mortality study of 8060 individuals matched for
age, sex, race, and cigarette smoking, the effects of alcohol intake were
examined on a variety of causes of death over 10 years (Klatsky et al.,
1981). Suicide accounted for 3.5 percent of all the deaths, and the heaviest
drinkers, those consuming 6+ drinks daily, accounted for almost half of
the suicides. Merrill and colleagues (1992) in England found increased
alcohol consumption associated with increased rates of suicide attempt
for males and females. The risk of suicide is highest in the late stages of
chronic alcohol abuse, and is associated with similar high risk events and
psychiatric symptoms found among non-alcoholic individuals (Kendall,
1983).
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Population Correlation

Over the last century alcohol and suicide rates have co-varied in a
number of countries. A precipitous drop in suicide rates in the United
States (from 15.3 to 10.2 per 100,000 between 1910 to 1920) occurred dur-
ing the period of most acute reduction of alcohol consumption (Lester,
1995). Reductions in alcohol consumption secondary to rationing in the
1950s in Sweden, and large increases in price in Denmark in the early part
of the twentieth century both coincided with significant reductions in the
suicide rates (Wasserman, 1992). In Finland, a significant positive correla-
tion was observed between alcohol consumption and suicide rates for
males aged 15–49 from 1950 to 1991, but not for older males (Makela,
1996). A study examining the relationship between alcohol consumption
and suicide in Denmark, Finland, Norway, and Sweden for up to 50 years
found significant relationships only in Sweden and Norway (Norstrom,
1988). No relationship was observed for Finland (Norstrom, 1988). The
single largest reduction in male suicides in the last 30 years occurred
during the Perestroika in the USSR during the second half of the 1980s.
This reduction was seen in all 15 republics of the USSR, with the greatest
decrease, from over 65 per 100,000 to less than 40 per 100,000 occurring in
the Russian Republic from 1984 to 1986 (Wasserman et al., 1998). During
this time, alcohol consumption was significantly reduced due to a broad,
multi-level national campaign to reduce alcoholism and to immeasurably
increased hope from the economic and social restructuring under
Gorbachev (Wasserman and Varnik, 2001). Population-level observations
are difficult to interpret, since it is not known if the variables of interest
are correlated within individuals (see also Chapter 6). Possible confound-
ing issues include income, divorce and unemployment (e.g., Makela,
1996).

Substance Use Disorders

In 1999 almost 15 million Americans used illicit drugs and 3.5 million
were dependent on these substances (SAMHSA, 1999). Drug dependence
has been experienced by 7.5 percent of the population, and drug use
without dependency by 4.4 percent of the population (Kessler et al., 1994).
Substance abuse prevalence is increasing among younger cohorts (Kessler
et al., 1994).

Abuse of illicit substances, like alcohol abuse, is associated with in-
creased risk for suicide and suicide attempts. Treated opiate abusers had
a suicide attempt rate 4 times that of the community surveyed, with a
lifetime prevalence of 17.3 percent (Murphy et al., 1983). Reported esti-
mates for completed suicide associated with illicit substance abuse
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(mainly opiate use) range from 7 to 25 percent proportionate mortality3

(Flavin et al., 1990). Molnar and colleagues (2001) estimated the PAR for
serious suicide attempts among substance abusers (including alcohol) to
be 30.2 percent for females and 52.9 percent for males. The vast majority
of studies focus either on alcohol disorders alone or combine alcohol and
other substance abuse disorders in their analyses. Murphy (2000) in a
recent review argues that such an approach is warranted because of the
common co-morbidities and the similarities among those with alcohol use
disorders and those with illicit substance use disorders. On the other
hand, others find clinical factors that distinguish those who abuse illicit
substances from those who abuse alcohol (Porsteinsson et al., 1997;
Vaillant, 1966).

Substance abusers frequently have comorbid Axis I and II disorders.
A cross-national investigation found that mood and anxiety disorders are
often comorbid in substance-abusing individuals, and that of the Axis II
disorders, conduct disorder and antisocial personality disorder are at in-
creased prevalence in this population (Merikangas et al., 1998). Almost 18
percent of individuals with substance use disorders (non-alcohol) have
anti-social personality disorder (Kessler et al., 1994), while 10–30 percent
of treatment-seeking cocaine abusing and opioid dependent individuals
have comorbid depression (Weiss and Hufford, 1999). The relationship of
substance abuse disorders and comorbid psychiatric diagnoses to suicidal
behavior is complex, since it is often unclear in what order the conditions
arose, what causal links exist, and whether other characteristics of psy-
chology, biology or social circumstance may mediate the relationships.

The same suicide risk factors are found in substance abusers as in
other populations: family psychopathology (especially maternal depres-
sion), hopelessness, comorbid disorders, use of multiple substances, and
poorer psychosocial functioning (Flavin et al., 1990). Impulsivity (Block et
al., 1988) is associated with increased risk for developing substance use
disorders, as are novelty-seeking/impulsive personality traits (see sec-
tion below) (Fergusson and Lynskey, 1996; Fergusson et al., 2000). In
addition to the associated risk factors, individuals who abuse substances
often diminish their protective social networks, secondary to their drug-
related behaviors (Vaillant and Blumenthal, 1990).

3Proportionate mortality describes the proportion of deaths in a specified population
over a period of time attributable to different causes.
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Special Issues for Youth

Youth and Mental Disorders

About 20 percent of children ages 9–17 are estimated to have mental
disorders with at least mild functional impairment, 6.2 percent of which
have a mood disorder (Shaffer et al., 1996). Longitudinal data from New
Zealand (Feehan et al., 1993) found a 21.5 percent prevalence rate of DSM-
III disorders at age 15 and a 36 percent prevalence rate at age 18. The most
prevalent conditions at age 15 were anxiety (8 percent) and conduct disor-
ders (5 percent). At age 18, they were major depressive episode (17 per-
cent), alcohol dependence (10 percent), and social phobia (11 percent). In
the United States, depression is the strongest correlate of suicide for ado-
lescent suicide victims and attempters (Brent et al., 1993; Shaffer, 1988),
although some studies find conduct disorder more strongly associated
with suicide attempts in adolescents (Borst and Noam, 1989). In four stud-
ies, between 40 and 53 percent of the youth suicides were diagnosed with
a personality disorder (Brent et al., 1994; Lesage et al., 1994; Rich and
Runeson, 1992; Rich et al., 1986). The prevalence of personality disorders
in suicide appears to decline with age (Rich et al., 1986), perhaps due to a
decreased population prevalence of personality disorders across the
lifespan (Ames and Molinari, 1994; Cohen et al., 1994).

The nature and distribution, as well as symptom presentation, of
mental disorders are somewhat different in children and youth as com-
pared to adults, although the overall prevalence is comparable. Youth are
more likely to exhibit irritability, acting out behaviors, and anger rather
than exhibiting sad and depressed affect (APA, 1994). Bipolar disorder in
youth often presents with symptoms typically diagnosed as conduct dis-
order and/or attention deficit disorder (Berenson, 1998; Mohr, 2001). It
also may be that bipolar disorder in youth is frequently comorbid with
these other disorders, complicating diagnosis and treatment (Berenson,
1998; Mohr, 2001).

Hopelessness, an important risk and predictive factor for adult sui-
cide (see below), is also associated with suicidality in adolescents. Hope-
lessness predicts repeat suicide attempts and differentiates suicidal from
non-suicidal psychiatrically disturbed youths (for reviews, see Brent et
al., 1990; Weishaar and Beck, 1990). The severity of depression may be a
stronger predictor of suicidality than hopelessness in younger popula-
tions (e.g., Asarnow et al., 1987; Cole, 1989; Goldston et al., 2001), which
may reflect the time-course of cognitive development (c.f., Nolen-
Hoeksema et al., 1992). On the other hand, positive expectations are one
of the strongest predictors of resilient people from childhood through
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adulthood in longitudinal studies (Werner, 1995; Werner and Smith, 2001;
Wyman et al., 1993).

Adolescents, Alcohol, and Substance Abuse

The relationship between alcohol and younger suicide victims (i.e.,
those younger than 35 years of age) is not simple. Brent et al. (1987) found
a very strong link between alcohol use prior to suicide and firearm use
among youth less than 20 years of age. Teenage suicide victims who use
firearms to complete suicide are 4.9 times more likely to have been drink-
ing than those who used other methods.

Substance abuse among youth is another of the most significant risk
factors for suicidal behavior (for review, see Brent and Kolko, 1990). The
3-fold rise in adolescent suicide that occurred in the United States through-
out the 1960s and 1980s has been attributed to a rise in use of alcohol and
illicit drugs. Among the youthful suicides in San Diego, California, the
occurrence of drug abuse was reported more frequently in the 1970s and
early 1980s; it was the major difference between suicide precursors in
younger and older victims (Rich et al., 1986). Multiple substance use or
polysubstance abuse (alcohol and other drugs) was common among
younger suicide victims in San Diego, although the direction of the rela-
tionship of substance abuse to other diagnoses such as depression was
not clear (Fowler et al., 1986). Difficulty in pinning down the extant rela-
tionship between alcohol, drugs, and suicide has been noted elsewhere
(Neeleman and Farrell, 1997).

Family dysfunction and personality traits can contribute to the effects
of alcohol and substance abuse on suicide among youth. Frequent illicit
substance abuse and intoxication with alcohol can be an important pre-
dictor of hopelessness, particularly among lonely youth (Page et al., 1993).
A psychological autopsy of 20 adolescents revealed a history of drug or
alcohol abuse in 70 percent of those completing suicide compared with 29
percent of controls (Shafii et al., 1985). Other significant risk factors were
antisocial behavior, an inhibited personality, and previous suicide at-
tempts or suicide communications. Surveys of youth, parents, and re-
spondents in psychological autopsies of deceased youth in California
point to alcohol and substance abuse as important risk factors for suicide.
Family dysfunction, individual psychopathology and distress, and inter-
personal problems were also cited as contributing factors (Nelson et al.,
1988).

King et al. (1993) examined the relationship between alcohol con-
sumption, family dysfunction, and depression to suicidality in adolescent
female inpatients. Both alcohol consumption and family dysfunction pre-
dicted the severity of clinician documented suicidal ideation and behav-
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ior. Self-reported ideation, however, was not predicted by alcohol con-
sumption, but rather by the severity of depression and family dysfunc-
tion.

Comorbidity of Psychiatric Disorders

Comorbidity of psychiatric disorders with other psychiatric illnesses
including substance use disorders or with somatic disorders increases
risk of suicide (Lönnqvist, 2000). Co-occurrence of mental disorders and
substance abuse disorders increases the risk of suicide beyond that for
each of these disorders singly (Suominen et al., 1996). Methodological
practices in psychiatry present obstacles to understanding this increased
risk posed by comorbidity. It is common to provide only one “primary”
psychiatric diagnosis (e.g., Roy and Draper, 1995). Since this primary
diagnosis is often the only one analyzed, important data on co-occurrence
of disorders is minimized or lost. Some researchers believe it is the co-
occurrence of psychiatric disorders itself that mediates suicide risk (Gold-
smith et al., 1990). The importance of comorbidity may be part of the
increased risk for suicide that cumulative risk factors confer.

PSYCHOLOGICAL DIMENSIONS OF SUICIDE RISK

Information from a number of fields has converged over the last 30
years on an understanding of how genetic, developmental, environmen-
tal, physiological, and psychological factors all effect health through mul-
tiple, complex causal pathways (IOM, 2001). A growing body of data
shows that the physiological responses to stress are potent contributors to
physical illnesses including cardiac diseases and cancer, as well as mental
disorders including depression and post-traumatic stress disorder (Heim
et al., 1997; Nemeroff, 1996). The physiological response to stress can be
modified through psychosocial components (e.g., Koenig et al., 1997),
including learning new coping skills and thinking habits (Antoni et al.,
2000; Bandura, 1992; Cruess et al., 2000a; 2000b).

These psychosocial and learning interventions significantly improve
psychological responses to stressors, as well (e.g., Antoni et al., 2001;
Cruess et al., 2000b; Gillham et al., 1995; Jaycox et al., 1994; Wyman et al.,
2000). “Resilience” represents positive adaptations in the face of life stress.
Resilience has been studied alternately as an individual trait or quality, an
outcome, or, more recently, as an interactive process of positive factors
and negative factors within and between individuals and their environ-
ments (see Glantz and Sloboda, 1999; Kaplan, 1999; Kumpfer, 1999, for
reviews). Psychological research on resilient outcomes largely focuses on
habits of thinking, problem solving, and expectations about the future
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that appear to protect individuals from developing psychiatric disorders,
and on how to enhance such “cumulative competence and stress protec-
tion” (Wyman et al., 2000). The enhancement of resiliency through modi-
fication of these factors has developed into a field of study and is used in
prevention programs for numerous unwanted outcomes including sui-
cide, both in the United States and in other nations (see Chapter 8). Build-
ing resiliency is included in one of the four aims of the Surgeon General’s
National Strategy for Suicide Prevention (PHS, 2001) and is promoted as
a necessary part of national and school-based suicide reduction strategies
by the United Nations (1996) and World Health Organization (1999).

The opportunity for enlisting these psychosocial factors to reduce
suicide appears potent, but remains largely untested. This section dis-
cusses the psychological factors in these stress–response pathways, their
relationship to suicide, and what is known about their protective effects
against suicide. Chapter 5 provides a developmental context for the role
of psychological factors in responses to trauma. These psychological pro-
cesses form the basis for some of the treatment and prevention strategies
described in Chapters 7 and 8.

Psychological Variables

The psychological variables that have been studied in relation to sui-
cide include aspects of thinking, reasoning, and behavior, as listed below.

• Memory and Cognitive Distortions
• Hopelessness and Hope
• Self-Efficacy
• Locus of Control
• Coping Style and Affect Regulation

Memory and Cognitive Distortions

Individuals with mental disorders, especially those with depression,
often display cognitive distortions such as rigid or dichotomous thinking,
overgeneralization, exaggeration or minimization of events, drawing con-
clusions based on insufficient/contradictory evidence or selectively at-
tending to relevant information, and falsely attributing causality to them-
selves (for review, see Weishaar and Beck, 1990). Unlike self-reports of
high depression, which predict depression remission after treatment, high
levels of cognitive distortion appear difficult to modify and may predict
continued depression (Brent et al., 1998). Studies have found greater cog-
nitive distortions among suicidal youths and adults than among non-
suicidal mentally ill or healthy controls (see Brent and Kolko, 1990;
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Weishaar and Beck, 1990). In particular, cognitive rigidity (dichotomous
thinking) seems to more strongly characterize suicidal than nonsuicidal
individuals. Such rigid thinking appears related to the interpersonal and
general problem-solving deficits commonly seen in suicidal individuals
(see below). Cognitive behavioral and problem-solving therapy specifi-
cally target such variables and appear effective in reducing suicidality
(see Chapter 7).

Recent reports address the association between suicidality and
memory. A neuropsychological study indicated that executive function
deficits, and not general memory deficits, differentiate suicidal from
nonsuicidal mentally ill and nonmentally ill individuals (Keilp et al., 2001).
Several studies have found a pattern of “over-general,” or non-specific,
autobiographical memory in suicidal vs. nonsuicidal persons that demon-
strates high correlations with interpersonal problem-solving deficits
(Evans et al., 1992; Pollock et al., 2001; Sidley et al., 1997). Investigators
posit that the inability to retrieve specific memories of negative events
may serve as a means of emotion regulation (e.g., Startup et al., 2001), but
hinders effective problem-solving by restricting information retrieval (Pol-
lock et al., 2001). These findings suggest a benefit of targeting problem-
solving treatments for suicidality (Chapter 7) to this memory pattern (Pol-
lock et al., 2001).

Hopelessness and Hope

The relationship between hopelessness and suicidality has been stud-
ied for over 25 years (for reviews, see Abramson et al., 2000; Beck et al.,
1975; Brent and Kolko, 1990; Weishaar and Beck, 1990). Hopelessness
predicted suicide ideation better than depression in a sample of 1306
people with at least one mood disorder and 488 patients without mood
disorders (Beck et al., 1993). In longitudinal studies, Beck and colleagues
(1990; 1989; 1985) found that elevated scores on the Beck Hopelessness
Scale (Beck et al., 1974) predicted 91–94 percent of suicides in both inpa-
tients and outpatients over 5–10 years. Hopelessness appears trait-like,
exhibiting stability and chronicity over the course of mental illness and
remaining even after remission of major depression (Brent et al., 1998;
Minkoff et al., 1973; Rifai et al., 1994). A high level of hopelessness during
one psychiatric episode predicts high hopelessness in later episodes (Beck
et al., 1985). Evidence suggests that hopelessness represents a distinct
phenomenon that can arise separately from mood disorders and occurs
across psychiatric diagnoses (Bonner and Rich, 1991; Joiner et al., 2001a;
Minkoff et al., 1973). Treatment strategies that focus solely on the mood
symptoms may therefore miss a critical, modifiable risk factor for reduc-
ing suicide.
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Hopelessness appears to arise from multiple sources, including low
self-esteem combined with interpersonal losses and the lack of confidence
in one’s ability to regulate mood or solve personal problems (negative
coping efficacy beliefs, e.g., Catanzaro, 2000; Dieserud et al., 2001). Cogni-
tive behavioral therapy (CBT) is designed to reduce clinical symptoms by
changing thoughts and behaviors (Weishaar and Beck, 1990). Numerous
studies show CBT is effective in reducing depression and hopelessness in
various populations including adolescents (Brent et al., 1999; Brent et al.,
1998). Reductions in suicidal ideation and attempt have also been re-
ported (see Chapter 7), but there are no published findings on the specific
effect of reducing hopelessness on rates of suicidality.

Alternatively, positive expectations regarding the future (hope) and
positive ways of assigning causality to events (optimistic attributional
style) powerfully buffer the effects of life stress on mental, behavioral,
and physical health (e.g., Beck et al., 1976; Linehan et al., 1983; Range and
Penton, 1994; Scheier and Carver, 1992; Taylor et al., 2000; Werner, 1996;
Wyman et al., 1993). Research suggests that optimism enables individuals
to procure and engage potent protective factors such as adaptive coping
skills and increased self-efficacy (described below), reinterpreting adverse
experiences to find meaning and benefit, and seeking and perceiving so-
cial support (Antoni et al., 2001; Benight et al., 1999a; Brissette et al., 2002;
Scheier et al., 1986). Chapter 6 discusses how religious beliefs and in-
volvement can increase hope. Several research groups have designed cog-
nitive–behavioral interventions that teach optimism, and results suggest
that children and adults can learn positive, hopeful thinking patterns that
attenuate psychological distress and depression and make subsequent
episodes of depression less likely (Antoni et al., 2001; Brissette et al., 2002;
Gillham and Reivich, 1999; Gillham et al., 1995; Jaycox et al., 1994). Al-
though studies indicate that hope protects against suicidality (Linehan et
al., 1983; Malone et al., 2000; Range and Penton, 1994), no published stud-
ies on the effect of optimism training on suicidality are currently avail-
able.

Self-Efficacy

Self-efficacy beliefs, the assessment of one’s ability to manage or con-
trol external and internal threats, exert a primary influence on human
emotion, cognition, and behavior (Bandura, 1982; 1991). Positive self-effi-
cacy beliefs represent the opposite of hopelessness and appear to protect
individuals from suicidality (Linehan et al., 1983; Malone et al., 2000;
Range and Penton, 1994; Strosahl et al., 1992). Coping self-efficacy beliefs
affect physiological stress responses involving the catecholamines, opi-
oids, and the hypothalamic-pituitary-adrenal axis (see Chapter 4)
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(Bandura, 1982; 1992; Bandura et al., 1988; 1985; Benight et al., 1997), and
directly contribute to emotional arousal, psychological distress and well-
being, and anxiety (Bandura, 1988; 1991; Benight et al., 1997; 1999a; 1999b;
2001; Catanzaro and Mearns, 1999). Positive self-efficacy beliefs further
increase the establishment and use of protective factors such as social
support and active coping strategies (e.g., Bandura, 1982; 1988; 1992;
Benight et al., 1999a; Green and Rodgers, 2001). Although some studies
show coping efficacy beliefs buffering suicidality, very little research ex-
ists on modifying suicidality via increasing self-efficacy. Emerging re-
search on school-based suicide prevention programs for at-risk youth,
described in Chapter 8, demonstrates increased self-efficacy and de-
creased suicidality in program participants.

Locus of Control

Another area within cognitive psychology, “learned helplessness,”
recently expanded to include studies on hopelessness and suicidality.
Briefly, the learned helplessness paradigm shows that exposure to uncon-
trollable stress results in long-term passivity, or the belief that other stres-
sors are also out of an individual’s control, and exposure to uncontrollable
stressors specifically elicits neuroendocrine stress responses (see Chapter
4) and psychological distress (Frankenhaeuser, 1982; Grossi et al., 1998;
Hyyppa, 1987; Maier and Seligman, 1976; Seligman, 1975). Explanatory,
or attributional style describes how people assign meaning to positive
and negative life events by attributing them either to stable (long-lasting),
pervasive (global), and internal causes, or to unstable, specific, and exter-
nal causes (see Weishaar and Beck, 1990). Meta-analyses of studies from
the 1980s and early 1990s show a relationship between attributional style
and depression in children and adults across psychiatric diagnoses. Spe-
cifically, attributing negative life events to internal, stable, global causes
while explaining positive life events via external, unstable, specific causes
increases self-reported and clinical depression (Gladstone and Kaslow,
1995; Joiner and Wagner, 1995; Sweeney et al., 1986). The reformulation of
the learned helplessness model (Abramson et al., 1978) combines help-
lessness expectancies with depression, hopelessness, and suicidality (see
Abramson et al., 2000 for a review). A number of prospective studies and
one using path analysis (Abramson et al., 1998; Bonner and Rich, 1991;
Hankin et al., 2001; Joiner and Rudd, 1995; Yang and Clum, 2000) have
demonstrated that a negative explanatory style interacts with stressful
life events to predict hopelessness and suicidality in youth and adults.
The aforementioned interventions to teach optimism specifically target
attributional style, and follow-up evaluation has demonstrated sustained
changes in children’s style a number of years after program participation
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(Gillham and Reivich, 1999). No study to date, however, has investigated
how changing attributional style affects suicidality.

Coping Style and Affect Regulation

Coping and emotion regulation styles refer to how individuals man-
age stressful conditions or events (actively or passively) and how they
regulate their own emotional, physiological, behavioral, and cognitive
reactions to stress (Lazarus and Folkman, 1984). Coping styles contribute
to physical (see IOM, 2001) and mental health following stressors or
trauma (e.g., Beaton et al., 1999; Benight et al., 1999a; Boeschen et al., 2001;
Sandler et al., 1994; Schnyder et al., 2001). Specifically, active coping styles
such as planning, engaging problems, and seeking social support, and
cognitive reinterpretation coping (finding meaning and benefit from ad-
verse events) appear to decrease symptoms of psychological disorder and
attenuate hypothalamic-pituitary-adrenal responses to stress (e.g., Antoni
et al., 2001; Benight et al., 1999a; Cruess et al., 2000b; Taylor et al., 2000).
Likewise, religious coping positively influences physical and mental
health (see Chapter 6). Maladaptive coping styles, however, generally
correlate with negative outcomes and are such a cardinal feature of sui-
cidal individuals that some have suggested including measures for these
variables in assessment tools for suicidality (Shneidman, 1992; Yufit and
Bongar, 1992).

Suicidologists consistently find ineffective coping styles for mood and
impulse regulation and interpersonal problem-solving among suicidal
individuals (for reviews, see Catanzaro, 2000; Weishaar and Beck, 1990).
Suicidal individuals use fewer active coping strategies and more avoidant
(passive) coping styles such as suppression and blame (Amir et al., 1999;
Asarnow et al., 1987; Horesh et al., 1996; Josepho and Plutchik, 1994).
Compared to other psychiatric patients, suicidal patients are also less
likely to use cognitive coping strategies to de-emphasize the importance
of a negative outcome or stressor (Horesh et al., 1996; Kotler et al., 1993).
Impulsive problem-solving style and difficulty regulating mood is related
to increased rates of suicide attempts (Brent and Kolko, 1990; Catanzaro,
2000). For some suicidal individuals, these inadequate coping styles ap-
pear during depressive episodes (are state-dependent); for others, espe-
cially those with personality disorders or alcoholism, these skills deficits
are characteristics or traits of the individual (Linehan et al., 1987; Weishaar
and Beck, 1990).

Many psychotherapeutic interventions target coping and emotion
regulation skills (see Chapter 7). Coping skills are also relatively easy to
target in school-based primary prevention, with many such programs
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showing good mental health outcomes (Durlak, 1997; Durlak and Wells,
1997; NRC, 2002). Chapter 8 describes school-based coping skills training
programs that appear to reduce youth suicide. Longitudinal studies of
children at risk for behavioral and mental health problems reveal that
effective problem-solving skills correlate with positive outcomes in adult-
hood (Felsman and Vaillant, 1987; Rutter and Quinton, 1984; Werner,
1995).

The psychological variables reviewed in this section interact with each
other and with environmental and biological factors in their influence on
suicidality. Yet these attributes have not been broadly addressed in an
integrated way. Coping, attributional style, and self-efficacy beliefs have
largely been studied separately from hopelessness and suicidality. As
described in Chapter 8, recent suicide prevention programs across the
world have incorporated skills training and efficacy enhancement into
their efforts, and evaluation of such interventions should yield critical
information about the relationship between these variables and suicide.

Temperament and Personality

Research shows that mental health and the experience of stress is
confounded with aspects of temperament and personality—individuals
higher in emotionality report more negative life events and daily stresses
than individuals lower in emotionality (Aldwin et al., 1989). One longitu-
dinal study of older men found that personality characteristics accounted
for 25 percent of the variance in mental health (Levenson et al., 1988).
Classic studies linking certain personality types high in hostility, anger,
stress, and anxiety to a greater susceptibility to coronary heart disease (for
review, see IOM, 2001), along with evidence showing that subjective,
rather than objective, life stress predicts suicidal outcomes among de-
pressed patients (Malone et al., 2000) highlight the importance of disen-
tangling the relationships between temperament, personality, stress and
suicide. Chapter 5 provides a developmental perspective on how stress
can affect psychology, but the converse also needs to be better under-
stood. The various personalities and temperaments of individuals may
necessitate different treatment, intervention, and prevention strategies
for suicidality.

Two temperament types, impulsive/aggressive and depressive/with-
drawn, are highly associated with suicide in adults (Kotler et al., 2001;
Plutchik, 1995) and in adolescents (Apter et al., 1995; Brent et al., 1994). A
cluster analysis of personality traits (Rudd et al., 2000) revealed that three
clusters of personality traits describe 97 percent of suicidal psychiatric
patients:

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


96 REDUCING SUICIDE

• Negativistic, avoidant
• Negativistic, avoidant, and dependent
• Negativistic, avoidant, and antisocial

The first two overlapped with depressive/withdrawn temperament while
the third overlapped with impulsive/aggressive temperament.

Among the impulsive/aggressive types, suicide often occurs in the
absence of an affective disorder (Apter et al., 1995; 1991). Individuals with
irritable/aggressive temperaments have increased risk of violence and
suicide. Suicide among this group is associated with antisocial personal-
ity traits, impulsiveness, uncontrolled emotions, high novelty-seeking,
alcohol and substance abuse, and histories of childhood adversity, includ-
ing sexual abuse (Fergusson et al., 2000; Verona and Patrick, 2000).

Impulsivity (Eaves et al., 2000) and related sensation-seeking (Hur
and Bouchard, 1997) show partial heritability related to physiological
markers such as the Lewis red blood cell phenotype (Harburg et al., 1982),
and a significant but modest association with the gene for a receptor of
the brain chemical norepinephrine, the adrenergic alpha 2A receptor
(Comings et al., 2000). Alterations in the serotonin system have also been
implicated in studies of impulsivity’s relationship to aggression and sui-
cide (Goldston, 2001; Lesch and Merschdorf, 2000; Mann et al., 2001;
Verona and Patrick, 2000, see also Chapter 4).

Animal analog studies show that genetic strains with greater novelty-
seeking/impulsivity are more susceptible to environmental insults
(Piazza et al., 1991; 1993; 1996), with consequent increases in self-adminis-
tration of addictive substances (Piazza et al., 1991; 1993; 1996). Other ani-
mal studies demonstrate that genetic influences on aggressive behavior
interact with rearing environment, and that aggressive behavior and de-
feat experiences alter serotonin levels, future behavior, and genetic ex-
pression in the brain (Miczek et al., 2001; 1994; Nikulina et al., 1998; 1999;
van Erp and Miczek, 2000). Such studies may provide models of how
genetic and neurobiological aspects of impulsive/aggressive tempera-
ment interact with environmental factors to increase risks for suicide (see
also Chapter 4).

The depressive/withdrawn personality traits are also termed “neu-
roticism.” This temperament is highly correlated with negative affect,
poor regulation of emotions, and high anxiety, as well as suicide
(Catanzaro, 2000; Goldsmith et al., 1990). High neuroticism was found
linked with increased suicide attempts in a 21-year, prospective, study of
1265 children in New Zealand (Fergusson et al., 2000). Like those indi-
viduals at risk for suicide with the irritable/aggressive traits, those with
high neuroticism who attempted suicide were also more likely to have
experienced childhood trauma, including abuse and inadequate relation-
ships with caretakers (see Chapter 5).
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Temperament emerges as an important feature in long-term studies
of resiliency (Rutter and Quinton, 1984; Werner, 1995; 1996). Tempera-
ment interacts in cumulative ways with the environment. For example,
Holahan and Moos (1990) found that personality characteristics function
as protective factors under high stress, primarily by influencing coping
style. The temperament of an infant also evokes different responses from
caregivers, creating either positive or negative social experiences for the
child. These experiences cumulate as differential social resources through-
out childhood and adolescence (Werner, 1996). Youth with psychological
problems or psychiatric disorders are at greater risk for behavior-depen-
dent adverse life events, thereby increasing exposure to stressors and
trauma, which in turn affects personality development, thus creating a
cyclical pathway of greater psychopathology (Ge and Conger, 1999;
Sandberg et al., 1998).

Temperament and personality emerge early in life and remain rela-
tively stable over the life-course, and thus may be less easily modifiable
than other psychological variables. However, given that their effects on
stress and health are often mediated by other cognitive mechanisms such
as coping and explanatory style, opportunities for intervention do exist.
Constructive strategies to interrupt the pathway leading from pre-exist-
ing disposition to self-destructive behavior can be taught. For example,
teaching specific strategies for coping with stress have proven successful
(Antoni et al., 2000; Linehan et al., 1991, see also Chapter 7).

Knowledge of personality traits and temperament and the psycho-
logical variables discussed above needs to be integrated with what is
known about stress response and suicidal outcomes in order to design
appropriate interventions. Longitudinal life-course studies can help to
foster more in-depth knowledge of the role of personality in the develop-
ment of suicidality over a person’s life.

Psychic Pain

Psychic pain represents a particular risk factor for suicide that de-
serves special comment. One of the founders of suicide theory and re-
search, Edwin Schneidman, wrote about the state of perturbation he ob-
served in highly suicidal individuals (1971; 1984; 1992). He later termed
this state “psychache” (Shneidman, 1993), a state of psychic pain that an
individual experiences as intolerable and resistant to any efforts to pro-
duce relief. Indicators of acute suicidality (see Chapter 7) such as severe
anxiety, depression, and agitation may overlap with this state of pain. As
described in Chapter 1, psychic pain may be an overarching description
of the experiential/phenomenological state that leads an individual to
seek death through suicide as an escape.
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A study by Malone and colleagues (2000) found that subjective re-
ports of depression and distress more strongly predict suicide than objec-
tive measures. Kovacs et al. (1975) report that 56 percent of suicidal pa-
tients wanted to commit suicide to escape their psychic pain. Those
reporting this motive had high levels of hopelessness. Those who did not
report psychic pain as their reason for suicide were more often motivated
by a desire to manipulate and control others, and were less likely to
exhibit hopelessness. Suicidal ideation and attempts in depressed patients
are highly correlated with affective factors such as sadness and crying
spells and with cognitive factors like self-hate, and not as strongly with
somatic symptoms of depression (Beck and Lester, 1973; Beck et al., 1973;
Lester and Beck, 1977). Furthermore, suicidal behavior among those with
borderline personality disorder, for example, often represents a strategy
to regulate psychic pain (see Catanzaro, 2000).

In depression, this faith in deliverance, in ultimate restoration is absent. The
pain is unrelenting, and what makes the condition intolerable is the fore-
knowledge that no remedy will come—not in a day, an hour, a month, or a
minute. If there is mild relief, one knows that it is only temporary; more pain
will follow. It is hopelessness even more than pain that crushes the soul. So the
decision-making of daily life involves not, as in normal affairs, shifting from
one annoying situation to another less annoying—or from discomfort to rela-
tive comfort, or from boredom to activity-—but moving from pain to
pain . . . . And this results in a striking experience—one which I have called,
borrowing military terminology, the situation of the walking wounded. For in
virtually any other serious sickness, a patient who felt similar devastation
would be lying flat in bed, possibly sedated and hooked up to the tubes and
wires of life-support systems, but at the very least in a posture of repose and
in an isolated setting. His invalidism would be necessary, unquestioned and
honorably attained. However, the sufferer from depression has no such op-
tion and therefore finds himself, like a walking casualty of war, thrust into the
most intolerable social and family situations. There he must, despite the an-
guish devouring his brain, present a face approximating the one that is asso-
ciated with ordinary events and companionship. He must try to utter small
talk, and be responsive to questions, and knowingly nod and frown and, God
help him, even smile (Styron, Darkness Visible: A Memoir of Madness,
1990:62–63).

Life satisfaction, existential and spiritual well-being, and/or beliefs
that one can survive and resolve the pain without resorting to suicide are
protective against suicide and suicidality (Bonner and Rich, 1991; Ellis
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and Smith, 1991; Koivumaa-Honkanen et al., 2001;  Malone et al., 2000, see
also Chapter 6). Positive coping self-efficacy beliefs can directly reduce
psychic distress (e.g., Benight et al., 1999b; Catanzaro and Mearns, 1999).
Self-efficacy enhancement can be provided through a number of psycho-
therapeutic approaches such as mastery experiences, verbal persuasion,
and modeling/teaching. Studies examining phenomenological and neu-
roscience variables (e.g., social cognitive neuroscience) have been ne-
glected, but some researchers suggest such integrative studies would be
useful for prevention (e.g., Beskow et al., 1999).

FINDINGS

• Approximately 50 percent of those who complete suicides are not
in treatment, despite that the vast majority are suffering from psychiatric
disorders. Those that are in treatment are often inadequately medicated,
insufficiently followed after acute treatment, and/or do not adhere to
treatment plans.

Adequate training is essential so that primary care physicians and
specialty care physicians understand the appropriate doses of psy-
chopharmacological medications to prescribe and how to follow up
to ensure adherence.

• Suicide most commonly is associated with a diagnosis of depres-
sion. Recent research has increasingly established anxiety disorders and
borderline personality disorder as significantly elevating suicide risk.
Comorbidity of psychiatric disorders and/or substance abuse is common
and further increases suicide risk. About 90 percent of suicides are associ-
ated with mental illness, but over 95 percent of those afflicted never even
attempt suicide.

Additional research, especially prospective, longitudinal, and eco-
logical-transactional research, is necessary to understand the etio-
logical pathways to suicide and what identifies those who are at
risk.

• About one fourth of all suicides in the U.S. are individuals with
alcohol use disorders. Alcohol inebriation is indicated in up to 64 percent
of suicide attempts. Abuse of illicit substances also is associated with a
significant increase in suicide rate.

Alcohol and substance abuse are important risk factors for suicide
and should be heeded by physicians as indicators of potential for
suicide.
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• Alcohol or substance use disorder, conduct disorder, and impul-
sivity/sensation-seeking often co-occur and represent particular suicide
risk for youth.

The evidence regarding the links between suicide and aggression/
impulsivity is growing. This relationship requires additional atten-
tion, particularly regarding its developmental etiology.

• Hopelessness is related to suicidality across age, diagnoses, and
severity of disorder, yet the field lacks research on the pathways to hope-
lessness, interrelationships between hopelessness and other psychologi-
cal aspects of suicide risk, and on the specific effects of reducing hopeless-
ness on suicide. Effective treatments exist for reducing hopelessness.

Clinical trials are needed on the specific effects of reducing hope-
lessness on suicide.

• Optimism and coping skills enhance both mental and physical
health. Research suggests that these can be taught. The opportunity for
building resilience through modification of coping and cognitive styles
appears potent, but effects of such interventions on suicidality remains
largely untested.

Evaluation of mental health promotion programs is needed on the
efficacy of reducing suicide via resilience enhancement.
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What I had begun to discover is that, mysteri-
ously and in ways that are totally remote from
normal experience, the gray drizzle of horror
induced by depression takes on the quality of
physical pain. But it is not an immediately identi-
fiable pain, like that of a broken limb. It may be
more accurate to say that despair, owing to some
evil trick played upon the sick brain by the in-
habiting psyche, comes to resemble the diaboli-
cal discomfort of being imprisoned in a fiercely
overheated room. And because no breeze stirs
this caldron, because there is no escape from this
smothering confinement, it is entirely natural that
the victim begins to think ceaselessly of oblivion.

—WILLIAM STYRON
Darkness Visible: A Memoir of Madness
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Biological Factors

Suicide is the outcome of a complex set of factors that are reflected in
the neurobiology of the suicidal individual. As discussed in more detail in
Chapter 3, current data indicate that mental disorders are present in over
90 percent of suicides in Western society, and many of these disorders are
associated with biological changes. Many other factors correlated with
suicidality also have well-described biological aspects, including predis-
posing personality traits such as aggression and impulsivity, effects of
acute and chronic stress, impact of trauma, gender, substance or alcohol
abuse, and age, as discussed in Chapters 3 and 5.

The biological correlates of suicidality are studied in attempt survi-
vors and in postmortem tissue from those who have completed suicide.
Postmortem studies of suicide victims are complicated by other influ-
ences on the brain that must be taken into account such as prior medica-
tions, substances of abuse and/or self-poisoning, consequences of the
suicide-related trauma and injury especially to the head, and postmortem
delay prior to preservation of brain tissue samples.

This chapter starts with the physiological stress system, a common
pathway for response to acute and cumulative physical and psychologi-
cal stressors. This is followed by discussion of neurochemical findings in
suicide. The chapter concludes with a discussion of what is known about
the genetics of suicidal behaviors.
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THE PHYSIOLOGICAL STRESS SYSTEM

The hypothalamic-pituitary-adrenal (HPA) axis is one of the body’s
major systems modulating physiological responses to actual, anticipated,
or perceived harm, and is a major component of adaptation to stresses of
all types. The HPA axis functioning reflects acute, chronic, and develop-
mental stressors and trauma. The influence of long-term stressors on the
HPA axis is reviewed in a recent IOM report on the links between health
and behavior (IOM, 2001). Briefly, acute stress activates the HPA axis and
increases levels of glucocorticoids—a family of hormones that mediates
stress. Adaptation to chronic stress activates a negative feedback loop that
causes: (1) decreased resting glucocorticoid levels, (2) decreased glucocor-
ticoid secretion in response to subsequent stress, (3) increased density of
glucocorticoid receptors in the hippocampus (Sapolsky et al., 1984;
Yehuda et al., 1991). Chapter 5 provides a detailed description of the role
early adverse experiences play in HPA axis functioning and how this may
reflect a physiological mechanism for socioenvironmental influences on
psychopathology. Dysregulation of the HPA axis has been found to be
significantly associated with severe affective disorders (e.g., Plotsky et al.,
1998) and with post-traumatic stress disorder (e.g., van der Kolk, 1996),
although findings suggest that this dysregulation may take different forms
for specific disorders (Yehuda et al., 1991). Irregularities in HPA axis
function also appear to correlate with suicide regardless of psychiatric
diagnosis, as described below.

Links between corticosteroids and suicide have been proposed for
many years. In the late 1960s it was first noted that urinary 17-hydroxy-
corticosteroids were elevated in patients who completed suicide (Bunney
et al., 1969; Fawcett and Bunney, 1967). Subsequently, several other cases
were published (Krieger, 1970), although not all reports were in concur-
rence (Levy and Hansen, 1969). Other postmortem findings implicated an
overactive HPA axis with suicide: individuals who died from suicide
were reported to have enlarged adrenal glands compared to controls who
died from other violence (Dorovini-Zis and Zis, 1987; Szigethy et al., 1994).
Increased levels of corticotropin-releasing factor (CRF) in the cerebrospi-
nal fluid (Arató et al., 1989; Brunner and Bronisch, 1999) and fewer bind-
ing sites for CRF in the frontal cortex (Nemeroff et al., 1988) in victims of
suicide suggested HPA axis hyperactivity. In patients who had attempted
suicide, levels of corticotropin-releasing hormone (CRH), another compo-
nent of the HPA axis feedback loop, were noted to be lower than other
psychiatric patients in cerebrospinal fluid (Brunner et al., 2001; Träskman-
Bendz et al., 1992) and in plasma (Westrin et al., 1999), a pattern associ-
ated with chronic stress.

A depressed cortisol release following challenge with a corticoster-
oid, dexamethasone, represents a normal HPA axis response. Non-sup-
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pression of cortisol after dexamethasone is interpreted as a consequence
of hyperactive HPA axis. This “dexamethasone suppression test” (DST)
has been evaluated with suicidal patients. The results have been mixed
and subject of some controversy. A number of studies have indicated that
abnormal DST results and changes in daily rhythms of stress hormone
release correlate with recent suicide attempts independently of psychiat-
ric diagnosis (Banki et al., 1984; Lopez-Ibor et al., 1985; Pfeffer et al., 1991;
Targum et al., 1983). Other studies, however, have failed to demonstrate
this relationship between DST non-suppression and suicide attempt
(Brown et al., 1986). In contrast, strikingly more consistent results have
been obtained for the association of an abnormal DST response with com-
pleted suicide. Several studies have suggested that non-suppression of
cortisol in the DST is a good predictor of future suicide. Carroll et al.
(1980) evaluated 250 patients with melancholy. Only about half of them
were nonsuppressors but all of the 5 subsequent patients who completed
suicide were in this group. Similarly, Coryell and Schlesser (1981) tested
205 patients with unipolar depression and found that 45.8 percent had
abnormal DST results but all four suicides were nonsuppressors. Norman
et al. (1990) compared 13 depressed inpatients who subsequently com-
pleted suicide with 25 attemptors of suicide and 28 non-attemptors from
the same inpatient population. While the DST nonsuppression rate was
similar for the latter two groups, it was significantly higher for those who
competed suicide. A meta-analysis by Lester (1992) supported the conclu-
sion that the DST nonsuppression was more prevalent among those who
completed suicide. A more recent study by Coryell and Schlesser (2001)
demonstrated dramatic predictive ability of the DST. Seventy-eight inpa-
tients with major depressive disorder or schizoaffective disorder were
under assessment between 1978 and 1981 and followed for up to 15 years.
Of the 78 patients, 32 had abnormal DST results upon admission to the
hospital. Of the 32 patients, 26.8 percent eventually completed suicide; in
comparison, only 2.9 percent of those with normal DST responses com-
pleted suicide.

The mechanism by which the HPA axis influences suicidal behavior
is not yet established. Various researchers investigating the pathophysiol-
ogy of suicide have summarized findings that integrate HPA hyperfunc-
tion with disturbances in serotonin function (Lopez et al., 1997; Yehuda et
al., 1988). As described below, serotonin function also appears associated
with suicide. Evidence suggests a reciprocal relationship between the se-
rotonergic system and the HPA axis. Activation of serotonergic pathways
or administration of agents that increase the activation of serotonin recep-
tors elicit increases in plasma cortisol (Calogero et al., 1990; Dinan, 1996;
Fuller, 1990; Matheson et al., 1997a; 1997b; Meltzer et al., 1984; Owens et
al., 1990). Conversely, serotonin receptors are inhibited by glucocorti-
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coids (Chaouloff, 1995). The link between the two systems is supported in
part by the observation that chronic administration of antidepressants
can reverse the overactivity of the HPA axis in animal pre-clinical models
(Lopez et al., 1997). Van Praag (1996; 2001) proposes that a subtype of
depression, anxiety/aggression-driven depression, is correlated with a
sustained overproduction of cortisol, resulting in impaired 5-HT synthe-
sis, and reduced 5-HT1a receptor sensitivity leading to susceptibility to
stress induction of depression. He proposed that CRH antagonists would
be helpful in such cases. On the other hand, Duval et al. (2001) found that
the effectiveness of d-fenfluramine, a specific serotonin reuptake inhibi-
tor, did not correlate with the basal or post-DST cortisol levels, suggesting
limited functional links between the two systems in suicidal patients.
Evidence does suggest that chronic stress of adverse rearing can lead to
both low central serotonin responsivity in primates and in humans (Pine
et al., 1997) and to HPA axis dysregulation (see Chapter 5) (Higley and
Linnoila, 1997).

NEUROCHEMISTRY

The monoamines, particularly dopamine, norepinephrine, and sero-
tonin, have been the focus of much of the research on mental disorders.
Changes in these neurotransmitters appear to mediate the effect of the
currently utilized psychotropic medications. These neurochemicals show
significant changes in various neuropsychiatric disorders. While observ-
able changes in these systems do not necessarily imply causality, they can
offer opportunities for developing or improving interventions. A recently
developed class of anti-depressants and anti-anxiety drugs, namely, se-
lective serotonin reuptake inhibitors or SSRIs, work through the serotonin
system. A wealth of evidence points to reduced serotonergic and altered
noradrenergic function in the brains of suicide victims (both attempters
and completers). This section summarizes studies on the serotonergic and
noradrenergic systems associated with suicide and touches on the limited
data on opiate, GABA, and other systems. Although for clarity, this chap-
ter describes these neurochemical systems separately, the reader is re-
minded that the various systems are interactive and specific changes must
be integrated to understand the comprehensive neurobiological effects.

The Serotonergic System

The serotonergic system is complex. Serotonergic pathways are pro-
fuse with major projections arising in the median and dorsal raphe nuclei
and contacting thousands of cortical neurons. There are more than one
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dozen types of serotonin receptors, including at least two auto receptor1

populations. This section will review the evidence concerning changes in
brain and cerebrospinal fluid levels of serotonin and its metabolites, and
changes in a few of the serotonin receptors.

Brain Levels

Initial studies of the serotonergic system in suicide victims reported
modestly low levels of brainstem serotonin and/or its metabolite 5-
hydroxyindoleacetic acid (5-HIAA). The original assessments were meth-
odologically limited. First, postmortem assays do not distinguish where
the neurotransmitter was localized at the time of death and consequently,
its functional importance. Second, serotonin and 5-HIAA levels drop rap-
idly after death. About a 70 percent loss of serotonin occurs after death
and removal of the brain to the freezer prior to assay. This means that
group differences must be detected in the residual 30 percent of the sero-
tonin or metabolite. Nevertheless, most studies found low serotonin or 5-
HIAA in the brainstem of suicides (Table 4-1). Only three of nine studies
found low 5-HIAA levels, and no studies found low 5-HT in the prefron-
tal cortex (Table 4-1). Four of six studies of other brain regions also re-
ported low serotonin or 5-HIAA (not shown). Postmortem interval differ-
ences do not appear to explain discrepancies in the literature (Arango and
Mann, 1992), probably because most of the decline in indolamine levels
occurs in the first 2 hours postmortem and all published studies of suicide
victims have a longer postmortem delay.

Low serotonin or serotonin turnover in suicide appears to be con-
fined to some brain regions. This may reflect the limitations of the assay
methodology, which might not be sufficiently sensitive to measure the
lower concentrations of serotonin and 5-HIAA in areas that contain less
than the brainstem. Alternatively, there may be a regional localization of
changes in serotonin levels or turnover, such that serotonin and 5-HIAA
in the terminal fields are altered in some areas and not others. That con-
clusion is consistent with receptor mapping studies by Arango et al. (1995)
and Mann et al. (2000).

The reduction in serotonin or 5-HIAA in the brainstem of suicide
victims is independent of diagnostic category (Mann et al., 1989),with a
similar degree of reduction seen in patients with depression, schizophre-

1Auto receptors are found on the cells releasing the chemical, and are involved in regulat-
ing further release.
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TABLE 4-1 Serotonin and 5-HIAA in the Brainstem and Cerebral
Cortex of Suicide Victims versus Controls

Brainstem Cerebral Cortex

Study Serotonin 5-HIAA Serotonin 5-HIAA

Shaw, Camps, and Eccleston (1967) ↓ 19%a — — —
Bourne et al. (1968) NC ↓ 28%a — —
Paré, Yeung, Price, and Stacey (1969) ↓ 11%a NC — —
Lloyd, Farley, Deck, and Hornykiewicz ↓ 30%a NC — —

(1974)
Beskow, Gottfries, Roos, and Winblad NC ↓ 30%a — ↓ 43%a

(1976)
Cochran, Robins, and Grote (1976) NC — NC —
Owen et al. (1983) — — — ↓ 71%
Crow et al. (1984) — — — ↓ 25%
Korpi et al. (1986) NC NC NC NC
Owen et al. (1986) — — — —
Arató et al. (1987) — — NC NC
Cheetham et al. (1989) — — NC NC
Ohmori, Arora, and Meltzer (1992) — — — NC
Mann et al. (1996a) — — NC NC
Arranz et al. (1997) — — NC NC

aIndicates a statistically significant difference.
NC No change was detected between groups.

SOURCE: Adapted from Mann et al., 1996c with permission of American Psychiatric Pub-
lishing, Inc.

nia, personality disorders, and alcoholism. Thus, serotonergic impairment
appears related to suicide independently of psychiatric diagnosis.

CSF Levels

Serotonin metabolite (5-HIAA) levels in cerebrospinal fluid (CSF) are
a strong correlate of current and future suicidal behavior. For those with
a history of a suicide attempt, 5-HIAA levels are low across diagnoses of
depression, schizophrenia, or personality disorders compared to psychi-
atrically matched control groups (16 of 22 studies, Table 4-2). Careful
analyses of the studies that did not find low CSF 5-HIAA levels in associa-
tion with suicidal behavior suggest that certain types of mood disorders
(e.g., bipolar disorder) may be exceptions to the correlation (Roy-Byrne et
al., 1983; Secunda et al., 1986; Vestergaard et al., 1978). One study, for
example, found low CSF 5-HIAA levels in association with suicidal be-
havior in unipolar but not in bipolar depressed patients (Ågren, 1980).
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TABLE 4-2 CSF 5-HIAA and Suicidal Behavior in Major Depression

Study Findings in CSF 5-HIAA Attempters vs. Nonattempters

Åsberg, Träskman, and Low CSF 5-HIAA predicted 22% suicide rate in
Thoren (1976b) 1 year

Åsberg, Thoren, Träskman, ↓ 40% of attempters had low CSF 5-HIAA vs. 15% of
Bertilsson, and nonattempters
Ringberger (1976a)

Vestergaard et al. (1978) No difference
Ågren (1980) Seriousness of intent of worst suicide attempt;

negative correlation with CSF 5-HIAA in unipolar
but not bipolar depression

Träskman, Åsberg, Bertilsson, CSF 5-HIAA ↓ in violent attempters and ↓ in
and Sjostrand (1981) nonviolent attempters

Banki and Arató (1983) ↓ in attempters; ↓ 37% in violent vs. nonviolent
attempters and violent attempters vs.
nonattempters

Palaniappan, Ramachandran, CSF 5-HIAA ↓ in attempters
and Somasundaram (1983)

Roy-Byrne et al. (1983) No difference
Ågren and Niklasson (1986) CSF 5-HIAA ↓ 12% in attempters (p=0.07)
Edman, Åsberg, Levander, CSF 5-HIAA ↓ in attempters

and Schalling (1986)
Secunda et al. (1986) No difference
van Praag (1986) CSF 5-HIAA ↓ (probenecid) in attempters
Peabody et al. (1987) CSF 5-HIAA correlated with HAM-D
Nordin (1988) No correlation with suicidal thoughts
Westenberg and Verhoeven No difference

(1988)
Jones et al. (1990) CSF 5-HIAA ↓ in attempters
Lopez-Ibor, Lana, and Low CSF 5-HIAA group had more attempters

Saiz-Ruiz (1990)
Roy et al. (1990) CSF 5-HIAA 22% ↓ in attempters vs. nonattempters

but nonsignificant
Nordström et al. (1994) Low CSF 5-HIAA predicted future suicide
Mann et al. (1992) Only high planned suicide attempters had lower

CSF 5-HIAA
Mann et al. (1996b) Reduced in higher lethality attempters
Mann and Malone (1997) Negative correlation with most lethal lifetime

attempt

SOURCE: Adapted from Mann et al., 1996b with permission of Elsevier Science.

However, another study in which the depressed group was comprised of
about 50 percent bipolar cases observed low CSF 5-HIAA in the attempters
across diagnostic groups (Banki and Arató, 1983). Distinctions based on
diagnosis still require additional evaluations.

Low CSF 5-HIAA is not just a correlate of suicidal behavior, but also
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a predictor. Low CSF 5-HIAA predicts a higher rate of future suicidal
acts, as well as the maximal seriousness of suicidal acts in the lifetime of
the individual. More lethal suicide attempts are associated with low CSF
5-HIAA (Malone et al., 1996).

The evidence suggests that serotonin mediates inhibition of impul-
sive action. Low function of the serotonergic systems may predispose
individuals to suicidal and other potentially harmful impulsive acts. Ani-
mal and human studies link low serotonin function to impulsive aggres-
sion. Impulsive aggression but not planned or predatory aggression cor-
relates with low CSF 5-HIAA (Lidberg et al., 1985; Linnoila et al., 1983;
Virkkunen et al., 1989a; Virkkunen et al., 1989b; Virkkunen et al., 1987)
suggesting that impulsivity plays a role in suicide attempters and predict-
ing a negative correlation of impulsivity and CSF 5-HIAA. Non-human
primate studies find such a relationship between impulsivity and CSF 5-
HIAA (Higley et al., 1996). On the other hand, no link has been consis-
tently demonstrated between CSF 5-HIAA and depressed mood or hope-
lessness.

Serotonergic Assessment in Suicide Attempters

To assess the role of the serotonergic system in suicide attempters,
researchers can measure the release of prolactin following administration
of fenfluramine (see previous section in this chapter). This works because
fenfluramine causes the release of serotonin and inhibits its reuptake.
Serotonin in turn evokes the release of prolactin into the blood stream.
One caveat with this measurement is that endogenous dopaminergic ac-
tivity may also modulate the prolactin responses to fenfluramine and
dopamine has been associated with depression (Kapur and Mann, 1992).

A blunted prolactin response appears to be associated with a history
of suicide attempt (Coccaro et al., 1989; Correa et al., 2000; Malone et al.,
1996; Mann et al., 1995; see Newman et al., 1998 for review). Coccaro et al.
(1989) found a blunted prolactin response in patients with a personality
disorder or major depression characterized by suicidal acts compared to
similar patients without a history of suicide attempt. Lopez-lbor et al.
(1988), however, did not find this correlation of reduced prolactin re-
sponse with suicide attempts in patients with major depression, though
they did find a relationship with severity of the diagnosis. Similarly Mann
et al. (1995) found that significantly more (78 percent) of the younger
depression cases had a blunted prolactin response compared to only 29
percent of the older group. These younger depressed people were also
distinguished from the older group in clinical characteristics including
higher frequency of comorbid borderline personality disorder, younger
age at onset of the depression, greater lethal intentions for recent suicide
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attempts, and twice the level of hopelessness. Other factors may impact
these findings: O’Keane et al. (1992) found blunted prolactin responses
compared to placebo in antisocial personality disorder.

Serotonin Receptors: SERT

The most studied serotonin receptor in suicidal behavior is the seroto-
nin transporter (SERT). Many studies have suggested that the number of
serotonin transporter binding sites is low in suicide victims. Method-
ological complexities such as the ligand used in the experiments have
created some uncertainty about the interpretation of the data.

Furthermore, the changes in binding may be specific to certain brain
regions. Gross-Isseroff et al. (1989) found strong regional differences in
the binding of the 5-HT receptor ligand 3H-imipramine in suicide victims.
Suicide-related decreases in SERT binding may be localized to the ventro-
lateral prefrontal cortex (Arango et al., 1995; Mann et al., 2000) as evi-
denced by studies on the binding of 3H-cyanoimipramine, another 5-HT
receptor ligand. Earlier studies (Arató et al., 1987; Arató et al., 1991; Crow
et al., 1984; Stanley et al., 1982) found low 3H-imipramine binding in the
dorsal prefrontal cortex of suicide victims that may reflect fewer SERT
sites. Studies of other brain regions are limited, but one preliminary re-
port indicates low brainstem SERT binding (Lloyd et al., 1974).

Serotonin Receptors: 5-HT2A

Binding to the 5-HT2A receptor, a major postsynaptic receptor for
serotonin may be greater in suicide victims. Several studies (Arango et al.,
1990; Arora and Meltzer, 1989; Hrdina et al., 1993; Laruelle et al., 1993;
Mann et al., 1986; Stanley and Mann, 1983) have demonstrated high ligand
(either 3H-spiroperidol or 3H-ketanserin) binding to the 5-HT2A receptor
in prefrontal cortex of suicide victims. Pandey and colleagues (2002) re-
ported that there was greater 5-HT2A receptor protein and mRNA gene
expression in the brains of teenage suicide victims than in matched nor-
mal controls. It should be noted, however, that the field is not in consen-
sus on these findings; seven published studies have found no alteration in
5-HT2A binding (Arranz et al., 1994; Cheetham et al., 1988; Crow et al.,
1984; Gross-Isseroff et al., 1990a; Lowther et al., 1994; Owen et al., 1983;
1986).

The changes in binding to the 5-HT2A receptor are found to be greater
in prefrontal cortex than in temporal cortex (Arango et al., 1990). Like
SERT, regional differences are evident for this postsynaptic receptor’s
change with suicide. Further work is needed to map the distribution of
change in 5-HT2A receptors in suicide victims throughout the prefrontal
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cortex as well as in other cortical brain regions. 5-HT2A receptor binding
in suicide victims may be linked to more violent methods of suicide since
the studies reporting increases (Arango et al., 1990; Arora and Meltzer,
1989; Hrdina et al., 1993; Laruelle et al., 1993; Mann et al., 1986; Stanley
and Mann, 1983) had greater representation of violent deaths than the
others (Arranz et al., 1994; Cheetham et al., 1988; Crow et al., 1984; Gross-
Isseroff et al., 1990a; Lowther et al., 1994; Owen et al., 1983;  1986).

Several other factors may influence the outcomes of these analyses.
Psychotropic medication may down-regulate 5-HT2A receptors (Yates et
al., 1990), and potentially obscure or reverse the up-regulation related to
suicide. The presence or absence of a depressive illness may also be rel-
evant (Yates et al., 1990); high 5-HT2A receptor number may be associated
with the presence of a depressive illness independent of suicide risk.

Serotonin Receptors: 5HT1A

Another major cortical postsynaptic serotonin receptor is the 5-HT1A
receptor. Two studies reported an increase in 5-HT1A binding in suicide
victims (Arango et al., 1995; Joyce et al., 1993) and four did not (Brodsky
et al., 1997; Dillon et al., 1991; Matsubara et al., 1991; Stockmeier et al.,
1997). Arango et al. (1995) and Joyce et al. (1993) found the increase in 5-
HT1A binding to be confined to discrete brain regions. Corticosteroids can
mediate stress effects via mineralocorticoid (MR) and glucocorticoid (GR)
receptors on hippocampal 5-HT1A receptors (Lopez et al., 1998). Stress
elevates glucocorticoid levels and downregulates hippocampal 5-HT1A
receptors in rodents. Suicide victims have low levels of MR and 5-HT1A
mRNA in the hippocampus, an effect consistent with stress (Lopez et al.,
1998).

Serotonin Receptors: Others

Few studies are published of 5-HT1B, 5-HT2C, and 5-HT1D receptors in
suicide victims (Arranz et al., 1994). Lowther et al. (1997) reported an
increase in 5-HT1D binding in globus pallidus, but not in putamen, pari-
etal or prefrontal cortex of violent suicide victims. Huang et al. (1999) did
not find any alteration in 5-HT1B binding in prefrontal cortex. More work
needs to be done mapping these receptor changes.

The Noradrenergic System

Altered brain noradrenergic transmission also appears to be associ-
ated with suicidal behavior. Postmortem studies performed to date have
sought to examine the noradrenergic system in brain by: measuring the
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concentration of norepinephrine (NE) or its metabolites in brain tissue,
morphometric studies of noradrenergic neurons, measurement of tyrosine
hydroxylase (the rate-limiting enzyme for NE synthesis), and assaying
NE receptor subtypes. Alterations in noradrenergic neurotransmission in
suicide are suggested based on a variety of findings, including changes in
neurotransmitter indices in postmortem brain tissue and comparable find-
ings in vivo.

Arango and colleagues (1996) found 23 percent fewer noradrenergic
locus ceruleus2 neurons in the brain of completed suicides. Klimek et al.
(1997) found fewer NE transporter sites in the LC. Ordway and colleagues
reported high binding to α2-adrenergic receptors (1994b) and more ty-
rosine hydroxylase protein (1994a) in the LC of suicide victims, and a low
concentration of NE in the LC (1994b). The latter two observations are
consistent with animal studies of stress-induced reductions in NE levels
in the LC due to release and compensatory increases in tyrosine hydroxy-
lase activity. Arango and colleagues’ finding of fewer noradrenergic neu-
rons may reflect low functional reserve and a greater susceptibility to
depletion of NE by stress-induced release. Arango et al. (1993) and
Manchon et al. (1987) found more NE in cortex and hippocampus, respec-
tively.

Evidence from neurotransmitter or metabolite concentrations in the
cerebrospinal fluid (CSF) is less convincing, with a minority (Ågren, 1980;
Ågren, 1982) of studies finding low concentrations of the norepinephrine
metabolite 3-methoxy, 4-hydroxyphenyl glycol (MHPG) in suicide
attempters (Brown et al., 1982; Pickar et al., 1986; Roy et al., 1985; Roy et
al., 1989; Secunda et al., 1986; Träskman et al., 1981). Low urinary excre-
tion of the metabolite MHPG in suicide attempters provides some further
indirect evidence of low NE turnover (Ågren, 1980; Ågren, 1982). High
binding to β-adrenergic receptors in the cerebral cortex in suicide victims
compared to controls has been reported by some investigators (Arango et
al., 1990; Biegon and Israeli, 1988; Mann et al., 1986) but not by others (De
Paermentier et al., 1990; Little et al., 1993; Stockmeier and Meltzer, 1991).
α1-Adrenergic and/or α2-adrenergic receptor binding in suicide victims
in cerebral cortex have been reported to be increased (Arango et al., 1993;
Callado et al., 1998; Gonzalez et al., 1994; Meana and Garcia-Sevilla, 1987)
or decreased (Gross-Isseroff et al., 1990b). Taken together, these studies
suggest altered noradrenergic neurotransmission is associated with sui-
cidal behavior, perhaps reflecting a stress response that exhausts the nor-
adrenergic system.

2Norepinephrine-producing cells originate in the locus ceruleus.
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Other Neurochemical Pathways

Other neurotransmitter systems may or may not be modified in sui-
cide. Cholinergic receptor binding (ligand: 3H-ZNB) appears unaltered
(Stanley, 1984). µ-Opioid receptor binding appears increased in prefron-
tal cortex and caudate but not thalamus (Gabilondo et al., 1995). CRH
binding to prefrontal cortex is reduced (Nemeroff et al., 1988). GABAB
sites in the prefrontal cortex, temporal cortex, and hippocampus are re-
ported to be unchanged (Cross et al., 1988), whereas benzodiazepine bind-
ing is increased in suicides (Manchon et al., 1987). Palmer et al. (1994)
report no change in the NMDA receptor, but Nowak et al. (1995) found
altered NMDA binding in the prefrontal cortex as indicated by a decrease
in high affinity binding of the ligand 3H-CGP-39653.

Several studies have found changes in postsynaptic signal transduc-
tion pathways in suicide. The phosphoinositide and protein kinase C sig-
naling systems are second messenger systems for serotonin as well as
other neurotransmitters. Cowburn et al. (1994) reported low basal, GTPγS
and forskolin-stimulated adenylyl cyclase activity in the cortex of suicide
victims. Levels of one isoform of the α-subunit of the G-protein (Gsα-s)
were reduced in suicides. Pacheco et al. (1996) reported that GTPγS stimu-
lation of phosphoinositide hydrolysis was reduced by 30 percent in sui-
cides. Pandey et al. (1997) found reduced protein kinase C binding of 3H-
phorbol dibutyrate in prefrontal cortex of teen suicides. Furthermore, the
phosphoinositide-specific enzyme phospholipase C (PLC) was found to
be abnormal in adolescent suicide victims (Pandey et al., 1999) but not in
adults (Pandey, 2001). The contribution of these biological pathways de-
served further analysis for their contribution to the pathophysiology of
suicide.

GENETIC FACTORS

Similar to most complex conditions, such as obesity (Boutin and
Froguel, 2001), hypertension (Higaki et al., 2001), and coronary artery
disease (Winkelmann and Hager, 2000), there is growing evidence that
genetic factors are related to liability for suicidal behavior. A clinical phe-
notype of suicide and suicidal behavior shows genetic liability from two
sources. One is a genetic liability to mental illness, and the second to
impulsive aggression. When both liabilities converge, the risk for suicidal
behavior is particularly high. Candidate gene studies suggest that poly-
morphisms in serotonergic genes may be related to both alterations in
serotonin function and to suicidal behavior, although the effects of indi-
vidual candidate genes are small and may vary depending on psychiatric
disorder, sex, and ethnicity. Since the heritability of liability to suicidal
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behavior appears to be on the order of 30–50 percent, family-environmen-
tal causes for suicidal behavior, such as abuse, must also be considered, as
both independent factors and those that may interact with genetic vulner-
ability. Environmental influences are evidenced by the large shifts in rates
of youth suicide in the United States and other Westernized countries
over the last 20 years although the genetic makeup of the population has
not changed appreciably over this short period of time.

The majority of those who complete and attempt suicide have evi-
dence of at least one, and often more, major mental illness (see Chapter 3).
The most common disorders associated with suicide and suicidal behav-
ior are mood disorders, alcohol and substance abuse, and schizophrenia,
all of which are familial disorders, which, on the basis of adoption and
twin studies, have a strong genetic component (Cooper, 2001; McGuffin
and Katz, 1989; McGuffin et al., 1991). Therefore, one set of genetic factors
influencing suicide comprises those that predispose to the mental disor-
ders that are associated with suicide (e.g., McGuffin and Katz, 1989).

However, the liability to mental disorder is not synonymous with the
liability to suicide. For, while the majority of those who attempt and
complete suicide have at least one mental illness, the converse is far from
true—a very low proportion of mentally ill persons eventually kill them-
selves, and the majority never make as much as one suicide attempt (e.g.,
Bostwick and Pankratz, 2000; Murphy and Wetzel, 1990; Pokorny, 1983).
One hypothesis, first advanced several decades ago, is that there are addi-
tional genetic factors relevant to suicide and suicidal behavior, perhaps
related to a liability to impulsive behavior and aggression (Kety, 1986).
The convergence of a mental disorder and aggression is associated with
the greatest risk for suicidal behavior. Several studies have shown that
mood disordered individuals with impulsive aggression are at much
greater risk for suicidal behavior than are those without this trait (Mann
et al., 1999). Furthermore, impulsive aggression contributes more to sui-
cide and suicidal behavior in younger individuals (Conwell and Brent,
1995; Rich et al., 1986) than more mature adults.

Familial Aggregation of Suicidal Behavior

Even when suicidal behavior is familial, non genetic explanations
must be considered. First, suicidal behavior in a relative can serve as a
behavioral model for a family member, making imitation more likely to
occur in subsequent generations. Second, there may be other familial fac-
tors that increase the liability to suicide such as parental psychopathol-
ogy, lack of support, discord, and even frank abuse.

As discussed in Chapter 8, media presentation of suicide and suicidal
behavior can result in imitation and contagion. This effect is most promi-
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nent in adolescents and young adults (Gould and Shaffer, 1986; Phillips,
1974; Phillips and Carstensen, 1986; Schmidtke and Hafner, 1988). How-
ever, some evidence from adoption studies suggests that imitation is un-
likely to explain all familial transmission because suicides in biological
relatives unknown to the adoptee increase his or her risk (Schulsinger et
al., 1979). Two other studies examining familial concordance between
suicide attempts, one looking at twin pairs of attempts, and the other at
parent–child pairs has found wide variability in the timing of the pairs of
attempts, not consistent with imitation (Brent et al., in press; Statham et
al., 1998).

Family discord impacts suicidal behavior, particularly among adoles-
cents (Brent et al., 1994; Kosky et al., 1986; Kosky et al., 1990; Taylor and
Stansfeld, 1984) (see Chapters 5 and 6). However, it is unclear to what
extent family discord is the cause or consequence of other difficulties that
may lead to suicide. Both sexual and physical abuse (see Chapter 5) have
been associated with suicidal behavior (Brent et al., 1999; Brown et al.,
1999; Fergusson et al., 1996; Kaplan et al., 1997; Renaud et al., 1999) as well
as changes in central serotonin metabolism.

I see now that I had been incubating this death far longer than I recognized
at the time. When I was a child, both my parents had half-heartedly put their
heads in the gas oven. Or so they claimed. It seemed to me then a rather
splendid gesture, though shrouded in mystery, a little area of veiled intensity,
revealed only by hints and unexplained, swiftly suppressed outbursts. It was
something hidden, attractive and not for the children, like sex. But it was also
something that undoubtedly did happen to grownups. However hysterical or
comic the behavior involved—and to a child it seemed more ludicrous than
tragic to place your head in the greasy gas oven, like the Sunday roast joint—
suicide was a fact, a subject that couldn’t be denied; it was something, how-
ever awful, that people did. When my own time came, I did not have to
discover it for myself (Alvarez, The Savage God: A Study of Suicide, 1971/
1990: 291-292).

It is difficult to know how genetics and abuse interact in their influ-
ence on suicide. First, abuse is more likely to occur in the presence of
parental depression and substance abuse (Chaffin et al., 1996). Second,
abusing parents have a greater rate of impulsive control disorders, in-
cluding suicide attempt (Roberts and Hawton, 1980). Third, abuse may
bring about conditions that interact with pre-existing genetic vulner-
ablities for other risk factors such as depression or substance abuse (c.f.,
Silberg et al., 1999). Finally, there is evidence that some effects of sexual
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abuse may be transmitted across generations, since non-abused children
of sexually abused parents have increased suicidal behaviors (Brent et al.,
in press). Additional research is needed to sort out these issues.

Genetic Assessments

Several lines of evidence point to a link between genetic inheritance
and risk of suicide. The following sections describe some of that evidence
that derives from adoption studies, twin studies, family studies, candi-
date genes, and a new microarray approach.

Adoption Studies

Schulsinger et al. (1979) conducted a record linkage study among
Danish adoptees, and found that the rate of suicide in the biological rela-
tives of adoptees who had completed suicide was 6-fold higher than the
rate in the biological relatives of living adoptees. There was no elevation
of the rate of suicide in the adoptive relatives. This study strongly sup-
ports a genetic component to suicide, although it is less informative on
exactly what is being transmitted—psychopathology or some other liabil-
ity. It also argues against imitation.

A second adoption study examined the risk of suicide in the biologi-
cal and adoptive relatives of adoptee probands who had a mood disorder
(Wender et al., 1986). Interestingly, the highest rate of suicide was in the
biological relatives of those probands with a diagnosis of “affect reac-
tion,” which roughly corresponds to borderline personality disorder. This
rate (7.6 percent) was almost 3 times higher than the rate of suicide in the
biological relatives of those with unipolar depression (2.2 percent), sug-
gesting that the familial transmission of suicidal behavior might be more
closely related to the transmission of difficulty with regulation of affect
and impulses than mood disorder per se. An analysis of this study (Abbar
et al., 1996) concluded that the genetic susceptibility to suicide was trans-
mitted independently of the transmission of personality disorder.

Twin Studies

Juel-Nielsen and Videbech (1970) showed that monozygotic (identi-
cal) twins showed greater concordance for suicide than did dizygotic
(fraternal) twins. Roy and colleagues (1991) updated these results, re-
viewed the world literature of case reports of twin suicides, and again
found a much higher concordance for suicide among monozygotic than
dizygotic twins (11.3 percent vs. 1.8 percent), consistent with a genetic
etiology, most likely polygenic. In a subsequent study, Roy et al. (1995)
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showed a high concordance of attempted suicide in a surviving twin with
suicide in monozygotic twins (38 percent), but not in dizygotic co-twins (0
percent3). A large Australian study of almost 3000 twin pairs confirmed
these findings (Statham et al., 1998). If a monozygotic twin attempted
suicide, his/her co-twin had a 17.5-fold increased risk of having made an
attempt. In controlling for other risk factors for suicide, such as mood
disorder, substance abuse, trauma, personality problems, and life events,
a family history of a suicide attempt still conveyed a 4-fold increased risk
for the co-twin making an attempt. All studies of suicide in twins dis-
cussed here were carried out in twins who were raised together, with
ostensibly a shared environment, thereby controlling for environmental
effects. To date, there are no published findings for suicide for twins
raised apart, which is another way to examine this issue. The attempts
among twins did not cluster in time, making imitation a less likely expla-
nation.

In this study, genetic modeling showed that 45 percent of the vari-
ance for suicidal thoughts and behavior was genetic, which suggests a
continuity between ideation and attempt (Statham et al., 1998). Glowinski
et al. (2001) studied 3416 Missouri female adolescent twins and found that
genetic and shared environmental influences together accounted for 35
percent to 75 percent of the variance in risk. The twin/cotwin suicide
attempt odds ratio was 5.6 (95 percent confidence interval [CI] 1.75–17.8)
for monozygotic twins and 4.0 (95 percent CI 1.1–14.7) for dizygotic twins
after controlling for other psychiatric risk factors.

Family Studies

Several family studies have compared the risk for suicide or suicide
attempt in the first degree relatives of individuals who have completed
suicide, compared to the rate among relatives of control probands. Al-
though the methodology varies to some degree, the results consistently
point to a 4-fold increase in risk among relatives of suicide probands
compared to the relatives of controls. Tsuang (1983) reported that the
rates of suicide in the relatives of patients who completed suicide were
higher than the rates among the relatives of patients who did not com-
plete suicide. This suggests that something other than mental disorder is
being transmitted to increase the familial transmission of suicide. Simi-
larly, Egeland and Sussex (1985) found that the rate of suicide in the
pedigrees of the Old Order Amish showed a marked degree of clustering

3This very low rate may be due to reporting bias.
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of suicide that could not be explained by the clustering of mood disorder
alone (see also Chapter 6).

Several studies also show that the families of suicide attempters dis-
play an increased risk of suicidal behavior. The methodology varies sig-
nificantly in this set of studies from chart review (Garfinkel et al., 1982;
Roy, 1983; Roy, 2000) to family history (Linkowski et al., 1985; Malone et
al., 1995), to formal family history study with direct interview of several
first degree relatives (Bridge et al., 1997; Johnson et al., 1998; Pfeffer et al.,
1994). The median odds ratio of these studies was around 4. Some report
that the greater the lethality of the attempt, the greater the familial inci-
dence of suicide (Garfinkel et al., 1982; but see Johnson et al., 1998;
Linkowski et al., 1985; Mitterauer, 1990; Papadimitriou et al., 1991).

Candidate Gene Studies

Candidate gene studies compare the prevalence of different genetic
variants (polymorphisms) of specific genes in cases of suicide or suicidal
behavior to controls. The choice of candidate genes to examine in study-
ing the etiology of suicide is guided by findings described earlier in the
chapter regarding changes in serotonin metabolites and receptors in sui-
cide victims and attempters. It is becoming evident, for example, that
levels of 5-HIAA in CSF are under genetic control (about 40 percent of the
variance is genetic; Clarke et al., 1995; Higley et al., 1994). Consequently,
variation in genes related to the serotonergic system are important candi-
dates. Those relating to the responsivity to serotonin include tryptophan
hydroxylase (Manuck et al., 1999), the serotonin transporter promoter
regions (Lesch et al., 1996), or the monoamine oxidase-A promoter re-
gions (Manuck et al., 2000). Genes related to the serotonin transporter,
5HT1A, 5HT2A, and 5HT1B are also candidates. These candidate genes will
be reviewed in the following sections.

TPH. Trytophan hydroxylase (TPH) is the rate-limiting enzyme in the
synthesis of serotonin. Most of the studies consider one of two polymor-
phisms, A779C and A218C, which have been reported to be in tight dis-
equilibrium (i.e., tightly linked genetically). Several studies linked low
CSF 5-HIAA to the 779C allele especially in males (Jonsson et al., 1997;
Nielsen et al., 1998) but not to A218C (Mann et al., 1997; Nielsen et al.,
1998). The A218C allele has been linked to changes in serotonin function-
ing in a study done by Mannuc and colleagues (1999). Studies comparing
suicide completers to controls found no association between the A218C
polymorphism and suicide (Bennett et al., 2000; Du et al., 2000b; Ono et
al., 2000; Turecki et al., 2001), but suggested a relationship between the
A779C allele and suicide (Bennett et al., 2000; Roy et al., 2001). The current
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research does not support a stronger relationship for either of these alleles
compared to the other, and overall differences in research findings are
likely more indicative of differences in the populations studied.

In alcoholic offenders an association between the 779C allele and sui-
cide attempt was reported, with multiple attempts related to the number
of C alleles (Nielsen et al., 1994). In addition, several studies report an
association between the 218C allele and suicide attempt in non-mood-
disordered individuals (Nielsen et al., 1998; Paik et al., 2000; Rotondo et
al., 1999). In mood-disordered patients compared to healthy controls
(Abbar et al., 2001; Bellivier et al., 1998; Tsai et al., 1999) and attempters
compared to mood-disordered controls (Mann et al., 1997; Tsai et al.,
1999), the A218 Allele was associated significantly with suicide attempt.
The association was stronger for violent suicide attempt, especially if there
was a history of depression (Abbar et al., 2001), with a dose response of
the number of A alleles in one study (Abbar et al., 2001; Mann et al., 1997).

In a study of community volunteers, an association between impul-
sive aggressive traits and the A218 form of the TPH allele was reported,
particularly in men (Manuck et al., 1999). Mann et al. (1997) reported an
association between borderline personality disorder and the A218 poly-
morphism. In a small series of males with personality disorders, New et
al. (1998) reported an association between the 218C allele and impulsive
aggression.

Serotonin transporter studies. The serotonin transporter has two allelic
variants in the promoter regions, a short (S) form and a long (L) form.
Exposure to a serotonin agonist activates less transcription of the S than
the L form (Greenberg et al., 1999). Comparing suicide victims to controls
revealed an association between the L allele and depressed suicides (Du
et al., 2000b), between the L allele and depression but not suicide (Mann
et al., 2000), and between the S allele and violent suicide (Bondy et al.,
2000). Others found no associations (Roy et al., 2001; Turecki et al., 1999).
Family based studies on attempts demonstrated a relationship with the S
allele, particularly for violent attempts in mood disordered (Bellivier et
al., 2000) and alcoholic samples (Gorwood et al., 2000). There was a dose
response between the number of S alleles and suicide attempt in those
alcoholics with comorbid depression, with no relationship between the
number of S alleles and attempts in those alcoholics without depression.
On the other hand, Zalsman et al. (2001) reported that the L allele was
associated with high measures of aggression. However, Geijer et al. (2000),
in a comparison of a diagnostically mixed sample of attempters to healthy
controls, found no association.
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HT2A studies. Studies of suicidal behavior and the HTR2A receptor
have examined three polymorphisms—T102C, His 452Tyr, and A1438G.
Comparisons of suicide victims to controls (Du et al., 1999; Turecki et al.,
1999) revealed no relationship between HTR2A polymorphisms
(His452Tyr for Du et al., 1999; T102C in both studies, A1438G for Turecki
et al., 1999). Turecki et al. (1999) found some functional significance of the
102T/1438A haplotype, which was associated with increased 5HT2A re-
ceptor binding. Most studies comparing suicide attempters to controls
also demonstrated no effect (Geijer et al., 2000; Kunugi et al., 1999; Tsai et
al., 1999). One study did report an association between suicide attempt
and the 102C form of the allele (Zhang et al., 1997).

MAOA studies. In a study of community volunteers, Manuck et al.
(2000) identified 4 haplotypes of monoamine oxidase-A (MAOA) and
found an association between the 2-3 haplotype4 and impulsive aggres-
sion in men. This haplotype was also associated with an altered response
to the fenfluramine challenge test. The relationship of these genetic vari-
ants to suicide attempt has not yet been studied.

Methodological issues. To date, while some trends are evident in the
results for candidate genes, inconsistencies in the literature exist. Differ-
ences in diagnostic makeup may have accounted for differences in re-
sults. For example, many of the TPH studies that examined attempts in
non-affectively-disordered samples found associations with the 779C or
218C allele, where studies in mood disordered samples tended to find
associations with the A218 allele. In this linked set of polymorphisms,
some studies find an association with the A and some with the C allele.
The inconsistency is hard to explain—it could be due to sex differences,
diagnostic differences, or design differences, or it could be that both po-
larities of the allele, under different circumstances, predispose to a suicide
attempt. The association of the S allele in the serotonin transporter pro-
moter region to suicide attempt in alcoholics was strongly influenced by
the presence or absence of a history of major depression (Gorwood et al.,
2000). Some studies used “healthy” controls, although screening for
“healthy” ranged from an extensive psychiatric interview to asking sub-
jects whether they had ever had any psychiatric difficulties. Other studies
used diagnostically matched controls. By controlling for diagnosis, one
can detect genes above and beyond those related to disorder that may
account for suicidal behavior.

4A haplotype is a combination of alleles that tend to be inherited together.
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Characterization of the sample by other behavioral characteristics may
have a critical impact on results. For example, in the study of Nielsen et al.
(1998), a differentiation was made on the basis of whether an offender
was “impulsive” or “non-impulsive.” This turned out to be a critical dif-
ferentiation since the associations were found to be much stronger in the
impulsive sub-group. This differentiation was made on the basis of the
most recent crime, so that a person could actually be reclassified from
impulsive to non-impulsive, which goes against the view that impulsivity
is a trait characteristic. Most studies did not ascertain Axis II conditions,
except Mann et al. (1997) who did find a significant association between
borderline personality disorder and TPH.

A related issue is that there may be an “endophenotype” associated
with suicidal behavior, namely impulsive aggression, yet most studies
did not assess this, even though it appeared to be related to both TPH,
polymorphisms of the serotonin transporter, and MAOA (Manuck et al.,
1999; Manuck et al., 2000; New et al., 1998; Zalsman et al., 2001).

Sex differences. It would be surprising if genetic effects were not mod-
erated by gender. In fact, the functional significance of TPH polymor-
phisms appears to be different in males and females, with a more pro-
found effect on central serotonin metabolism in men (Jonsson et al., 1997;
Manuck et al., 1999). The relationship between impulsive aggression and
TPH A218C appears to be moderated by sex (Manuck et al., 1999), as do
relationships between other personality measures and polymorphisms of
the serotonin transporter (Du et al., 2000a). Inconsistencies between stud-
ies of suicide and suicide attempt could be explained in part by differ-
ences in the sex composition of the groups. Sex effects need to be consid-
ered in these analyses.

Ethnic differences. Ethnic differences are also an important consider-
ation, and may explain how studies in clinically similar samples might
differ (e.g., a positive study in depressed Caucasians [Mann et al., 1997]
versus a negative one in Japanese mood-disordered patients [Kunugi et
al., 1999]). Particularly when studying haplotypes, there are likely to be
significant ethnic differences, with a finding that allelles are tightly linked
in a Caucasian sample, but not in a Japanese one (Ono et al., 2000; Turecki
et al., 2001).

Screening Expressed Genes

It has been hypothesized that a separate unique set of expressed genes
could be associated with suicidal behavior and that the interaction of
these genes with depressive or schizophrenic genes may be necessary for
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the expression of the suicidal phenotype. Whole genome scans of de-
pressed and schizophrenic patients have revealed areas on the human
genome containing genes that contribute to the depressive and/or schizo-
phrenic phenotype. In the past for example, candidate genes implicated
by our understanding of the pathophysiology of these diseased states or
by their location in regions identified by whole genome scans have been
investigated. So far, this has been a tedious and relatively unproductive
approach in that researchers have only been able to evaluate one gene at a
time. Previous technical limitations have severely hindered efforts to
study the level and pattern of expression of many brain genes simulta-
neously in different regions. However, recent technological developments
have dramatically altered the scientific landscape and made it possible,
for the first time, to use microarray technology in postmortem brain tissue
to screen 10,000 to 15,000 genes in one experiment.

The microarray technology involves the extraction of mRNA from
brain regions of interest, construction of mRNA expression arrays follow-
ing PCR amplification and purification of DNA clones, hybridization of
labeled cDNA tissue to the array, and the quantification of the arrays. The
arrays, which are an inch or so square and contain elements identifying
up to 15,000 genes, can be robotically printed or obtained commercially.
These arrays can be labeled with fluor dyes and the differential expres-
sion of the genes between patient and control tissue can be detected with
lasers. A large number of genes can be screened for differential expres-
sions between patient and control tissue, thus identifying new candidate
genes.

A research strategy involves (1) identifying regions of interest in post-
mortem brain tissue and individually matched controls, (2) performing
high density microarray analysis comparing the relative levels of gene
transcripts in patients and controls, (3) analyzing gene expression profil-
ing with cluster analysis and data mining tools, (4) evaluating selected
mRNAs with real time quantitative polymerase chain reaction (PCR) and
in situ hybridization mapping, and (5) repeating analyses of additional
cohorts for each disease or condition. In the future, evidence from three
bodies of data may converge to signal the relevance of specific identified
genes. A gene of major interest could have (1) been identified as over- or
underexpressed in suicidal patients versus controls, (2) occurred in a re-
gion of the genome identified as a “hotspot” in suicidal patients by whole
genome scans; (3) occurred in brain regions and cell types compatible
with our understanding of the pathophysiology of suicide. Possible ex-
periments to attempt to identify a set of genes unique to suicide might
involve scientists investigating brain tissue from a cohort of major depres-
sive disorder patients with and without suicidal behavior, bipolar affec-
tive disorder patients with and without suicidal behavior, and schizo-
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phrenic patients with and without suicidal behavior. In this design, dis-
eased states remain constant while suicidal behavior varies. It should be
emphasized that identified genes associated with suicide may or may not
be causative, but may be vulnerability genes, or downstream modulating
genes. Nevertheless, this technology will provide important candidate
genes for future interaction with the pharmaceutical industry in the de-
velopment of novel therapeutic compounds and could make important
contributions to our understanding of the pathophysiology of suicide.

FINDINGS

• Dysregulation of one of the body’s primary stress response sys-
tems, the hypothalamic-pituitary-adrenal (HPA) axis, appears associated
with suicidality across psychiatric diagnoses. Such HPA axis dysfunction
often develops following adverse developmental experiences and trau-
matic or chronic stress; HPA axis dysregulation is also implicated in the
development of some mental disorders. Although screening for abnormal
HPA axis function seems promising for predicting eventual suicide, it
does not consistently predict acute suicidal behavior.

The utility of assessing HPA axis function as a physiological screen-
ing tool for suicide risk should be explored. Longitudinal, prospec-
tive studies of the influence of HPA axis function on suicidality are
needed. Medical and psychosocial treatments that attenuate HPA
dysregulation should be further developed and tested for their effi-
cacy in reducing suicide.

• Neurobiological research on suicide has revealed significant
changes in the serotonergic systems. Low levels of serotonin and/or its
metabolite have been found in the brains and cerebrospinal fluid of seri-
ous suicide attempters and/or those who complete suicide; abnormalities
in serotonin receptors have also been found in those who complete sui-
cide. Studies suggest that impaired serotonin function specifically influ-
ences suicidality via increased impulsive aggression. Other neurotrans-
mitter systems, especially noradrenergic function, also show alterations
with suicidal behavior. Neurochemical changes appear to be specific to
certain brain regions. Brain mapping techniques provide a valuable tool
for determining biological markers for suicide.

• Studies find evidence of genetic influences on suicidality via famil-
ial aggregation of suicide, high suicide rates among adoptees whose bio-
logical families have elevated rates, and high concordance of suicide
among identical vs. fraternal twins. This line of research represents a still-
developing area of suicidology; no studies of suicide in identical twins
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raised apart has been conducted, for example, and much remains un-
known about non-genetic familial transmission of suicide.

Biological predictors of suicidal behavior should be sought through
brain mapping studies. Prospective, rather than cross-sectional stud-
ies, are crucial. Analyses in vivo would allow the examination of
changes over time to elucidate response to treatment and remission
from episodes of mental illness. Moreover, brain mapping studies
may help to identify individuals at risk for suicidal behavior.

• Genetic factors are strongly related to liability for suicidal behav-
ior, accounting for 30–50 percent of the variance. The genetic liability may
be linked to the heritability of mental illness and/or impulsive aggres-
sion. However, family, cultural, and other environmental factors must be
considered as independent factors. Family studies have shown that off-
spring of suicide attempters are much more likely to engage in suicidal
behavior. Factors that increase the likelihood of transmission of suicidal
behavior include the transmission of impulsive aggression and sexual
abuse from parent to child. Therefore, offspring of parents who have
made suicide attempts are at high risk for suicidal behavior and may
inform us about the mechanisms of familial transmission, both genetic
and non-genetic.

Prospective studies of populations at high risk for the onset of sui-
cidal behavior, such as the offspring of suicide completers or
attempters, can allow for studies of neurobiologic, genetic, and non-
genetic factors that predict the onset of suicidal behavior.

Genetic markers that have functional significance and correlate
with impulsive aggression and suicidal behavior cross-sectionally
may have the potential to identify individuals at risk and help pin-
point treatment.

• Adoption studies, twin studies, and family studies are effective
approaches to elucidate the genetic liability for suicide and to assess both
genetic and non-genetic influences. Candidate gene analyses suggest the
genetic targets that influence suicidal behavior. New microarray technol-
ogy can aid researchers in identifying genetic variations between suicidal
and non-suicidal individuals. These approaches hold great promise for
elucidating the risk factors for suicide and providing tools for its assess-
ment, treatment and prevention.

Future research using these approaches should be pursued. Twin
studies of suicidal behavior should examine familial transmission
through genetic and non-genetic pathways and explore associations
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with both mental disorders and impulsive aggression to shed light
on the genetic antecedents of suicidal behavior.

Candidate gene approaches should be used to (a) study multiple
genes, e.g., along the serotonin pathway; (b) examine candidate
genes in greater depth, through direct sequencing and haplotype
analyses; (c) examine candidate gene associations with related quan-
titative traits (endophenotypes) and should (d) use statistical ap-
proaches that fully exploit case control designs, and at the same
time control for overdispersion (genetically related subjects), us-
ing, for example, the methods of genomic control or excess haplo-
type sharing extension.5

Genetic samples from psychiatric populations can provide valuable
information. To get the most from genetic analyses, all psychiatric
genetic studies should also gather information about suicidal be-
havior, including lethality, intent, and age of onset of first attempt.
Existing samples of DNA on psychiatric populations should be
studied to examine the relationship between genetic markers and
suicidal behavior. Genetic isolates (i.e., populations that have had
few or no new genes added from outsiders for many generations)
with a high rate of suicide and suicidal behavior should be identi-
fied for linkage studies.
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In a Time

In a time of secret wooing
Today prepares tomorrow’s ruin
Left knows not what right is doing
My heart is torn asunder.

In a time of furtive sighs
Sweet hellos and sad goodbyes
Half-truths told and entire lies
My conscience echoes thunder

In a time when kingdoms come
Joy is brief as summer’s fun
Happiness, its race has run
Then pain stalks in to plunder.

—MAYA ANGELOU
From Just Give Me A Cool Drink of Water Fore I
Die by Maya Angelou, copyright © 1971 by
Maya Angelou. Used by permission of Random
House, Inc.
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5

Childhood Trauma

With the long maturation process in humans comes a prolonged pe-
riod of vulnerability to developmental trauma. Events occurring during
development can have profound and lasting impact on functioning and
the brain. For the unwanted outcome of suicide, there appear to be at least
two pathways through which developmental events can change risk. First,
a large body of research describes the impact of developmental events,
including childhood trauma, on the occurrence and severity of the mental
and substance abuse disorders that increase suicide risk. Secondly, child-
hood trauma has emerged as a strong and independent risk factor for
suicidal behavior in adolescents and adults (Browne and Finkelhor, 1986;
Paolucci et al., 2001; Santa Mina and Gallop, 1998). Therefore, under-
standing childhood trauma and its psychobiological effects has the poten-
tial to illuminate the pathway of causation from early trauma to later
suicide. With this understanding comes a lengthy, often years-long, op-
portunity for targeted intervention, both to prevent childhood trauma
from taking place and to minimize its impact if it has occurred. Currently,
delivery of appropriate intervention and prevention is hampered by nu-
merous obstacles. These include problems in the responsible educational,
legal and medical systems, the stigma of mental illness, and limited
knowledge among the public about the importance of early emotional
development. For additional discussion, see the Surgeon General’s Con-
ference Report on Children’s Mental Health (PHS, 2000).

This chapter describes major advances in understanding the relation-
ships between childhood trauma and suicidality. The chapter focuses on
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recent population-based studies that redress long-standing methodologi-
cal limitations that have hitherto cast doubt on the veracity of early trauma
as a causative factor in suicidality (for review, see Wagner, 1997). It also
describes the biological, cognitive, behavioral, and emotional responses
to trauma that may lead to psychopathology and later suicidality. These
responses occur against the backdrop of development, which is marked
by dramatic changes and emergent functions. Trauma during childhood
can disrupt psychological and biological development, as manifested by
developmental delays or enduring changes in the anatomy and physiol-
ogy of the brain (Cicchetti and Toth, 1995; De Bellis, 2001; Glaser, 2000;
Heim and Nemeroff, 2001). The impact of trauma on the brain’s stress
response systems can make children more vulnerable to later stressful
events and to the onset of psychopathology. Childhood trauma can also
cause earlier onset of psychopathology and suicidality and lead to a cas-
cade of other life events, each of which increase the risk for suicidality.

The relatively new field of developmental traumatology attempts to
integrate knowledge from disparate fields of developmental psychopa-
thology, developmental neuroscience, and stress and trauma research (De
Bellis, 2001). Developmental traumatology benefits from a solid base of
biological, behavioral, and psychological research on the effects of trauma.
The integration of many disciplines, involving both human and animal
evidence, holds enormous potential for tracing the developmental path-
ways culminating in mental illness or suicidal behavior.

This chapter begins with the range of childhood traumas and their
prevalence. It then presents the evidence for childhood trauma as a risk
factor for later suicidality. Childhood sexual abuse emerges as such a
strong risk factor that the next section covers its quantitative contribution
to the extent of suicide nationwide. From there, the chapter deals with the
more immediate effects of childhood trauma on children’s biological, psy-
chological, and social functioning. It then covers the relationship between
trauma and psychopathology. Finally, the chapter covers possible path-
ways from childhood trauma to suicidality and how they can be inter-
rupted through prevention and treatment.

SCOPE AND DEFINITIONS

This chapter covers many types of childhood traumas. The list in
Table 5-1 includes the more extreme forms of trauma that have tradition-
ally been grouped together under the term “maltreatment”: physical
abuse, sexual abuse,1 neglect, and psychological maltreatment (NRC,

1Unless specified further, child sexual abuse refers to a range of behaviors from genital
touching and fondling to penetration.
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TABLE 5-1 Types of Childhood Trauma

Physical abuse by adults or peers
Sexual abuse by adults or peers
Neglect
Psychological maltreatment
Witnessing violence, especially against the mother
Family members with substance use, mental disorders, suicidality
Family members who have been incarcerated
Loss or separation from parentsa

Childhood socio-economic disadvantagea

aNot covered by Felitti et al., 1998, but found significant other studies
of suicide attempts or completion (Cheng et al., 2000; Fergusson et al.,
2000b).

1993). The list also includes other types of trauma, such as witnessing
family violence, parental loss, or other serious family adversities. In keep-
ing with the epidemiological literature, childhood traumas do not include
“stressful life events,” which are generally defined as the breakdown of a
close relationship, interpersonal conflict with parents or friends, school-
or work-related difficulties, and legal or disciplinary crises.

Sexual and physical abuse have the strongest relationship to
suicidality, but there are several reasons for this chapter’s broad focus on
many types of childhood trauma. (1) They are similar in violating the
child’s home environment as a safe haven and in compromising parents’
roles as physical and emotional care takers (Margolin and Gordis, 2000).
(2) Children are often exposed to more than one type of trauma (Felitti et
al., 1998; McGee et al., 1995). For example, one-third to one-half of ne-
glected children witness domestic violence (De Bellis, 2001), and child
neglect frequently occurs in association with maternal depression (Glaser,
2000). Furthermore, about one-third of abused adults report both physical
and sexual abuse as children (McCauley et al., 1997). (3) Despite the range
of trauma types, there are finite ways for biological stress systems to
respond, and finite categories of mental disorders associated with trauma
(anxiety, mood, and personality disorders, see later section) (De Bellis,
2001). (4) Recent epidemiological research indicates that the adverse, long-
term health impact of trauma may be cumulative, irrespective of trauma
category. The greater the number of past traumas, the greater the health
problems (Felitti et al., 1998; see later section).
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Prevalence of Childhood Trauma

National surveillance of child maltreatment is conducted annually
through the National Child Abuse and Neglect Data System (NCANDS).2
In 1999, an estimated 826,000 children in the U.S. were maltreated (US
DHHS, 2001a). The majority of victims (58.4 percent) suffered neglect, 21
percent suffered physical abuse, and 11 percent suffered sexual abuse
(Figure 5-1). The remainder were victimized by other types of maltreat-
ment including medical neglect, abandonment, threats of harm, and con-
genital drug addiction. The overall child victimization rate for 1999 was
11.8 per 1,000, with only small gender differences.3 Trends can be estab-
lished by comparing this figure to annual figures dating back to 1990,
when national surveillance began. The rate in 1990—at 13.4 per 1000—
climbed by 1993 to a peak of 15.3 per 1000, and then gradually declined to
1999 (Figure 5-2). These rates are based on official records of children who
come to the attention of child protective services.

Rates of physical and sexual abuse are much higher when measured
in surveys of parents or victims. Surveys of parents find self-reported
rates of child physical abuse that are 5–11 times higher than rates from
official records (reviewed in Margolin and Gordis, 2000). In terms of cu-
mulative prevalence, two recent community-based surveys of large

Neglect
59%Physical Abuse

21%

Sexual Abuse
11%

Other Types
9%

FIGURE 5-1 Types of Child Maltreatment. Source: US DHHS, 2001a.

2The national data collection and analysis is a consequence of the Child Abuse Prevention
and Treatment Act of 1988.

3The rate was 12.2 per 1000 female and 10.8 per 1000 male children (US DHHS, 2001a).
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samples of adult primary care patients found 22–32 percent of them to
report ever experiencing physical or sexual abuse during childhood or
adolescence (Felitti et al., 1998; McCauley et al., 1997). While neither study
asked subjects about the identity of the perpetrator (e.g., parent, other
adult, peer), another study of high school girls (grades 9–12) explicitly
asked about victimization by dating partners. In this population-based
survey, about 20 percent of girls reported having ever been physically
and/or sexually abused by a dating partner (Silverman et al., 2001). Trau-
mas arising within the household are also common: about 26 percent of
adults reported having grown up in a household4 with substance abuse,
19 percent with mental illness, 12.5 percent with violence against their
mother, and 3.4 percent with a household member being incarcerated
(Felitti et al., 1998).

According to official crime statistics,5 about 30 per 1000 children (ages
12–17) report being victims of serious violent crimes of rape, robbery, and
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FIGURE 5-2 Victimization Rates, 1990–1999. Source: US DHHS, 2001a.

4The household adversity could have affected a parent or other adult (Felitti et al., 1998).
5The National Crime Victimization Survey.
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aggravated assault in 1996—a rate that is almost two times higher than
the adult rate (Snyder and Sickmund, 1999). Victimization rates are high-
est for American Indians and roughly equivalent for Whites and African
Americans. Most of these crimes are perpetrated by friends and acquain-
tances rather than by relatives (11 percent of the total). Bearing witness to
community violence is very common in inner city neighborhoods, with
estimates of one-third or more of children and adolescents being exposed
(for review, see Margolin and Gordis, 2000).

Altogether, these disparate statistics on the prevalence of various
forms of trauma indicate that, by adulthood, past traumatic exposure is
widespread. In one large study, about 52 percent of adults report having
ever been exposed to at least one type of childhood trauma covered in this
chapter (Felitti et al., 1998).

Methodological Issues

The study of childhood trauma is beset by methodological limitations
(NRC, 1993). These limitations have implications for efforts to understand
the relationship between early childhood trauma and later suicidal be-
havior. The first area of limitation concerns estimates of the incidence and
prevalence of childhood trauma. There are two general sources of infor-
mation about the magnitude of the problem and the relationship of child
trauma to other health outcomes: official records; and self-report by vic-
tims/survivors and/or their caregivers and parents. Official report statis-
tics are compiled annually from mandated reporters, most commonly
social service, education, law enforcement, and medical personnel as well
as non-mandated categories of persons including neighbors, kin, and
friends. Official statistics cover several types of reportable trauma: ne-
glect, physical and sexual abuse, psychological maltreatment, medical
neglect, and miscellaneous types of abuse. Official records are thought to
underreport and underestimate the magnitude of child maltreatment be-
cause generally only the more severe and “substantiated”6 cases are re-
ported to local and state authorities, which in turn report their findings to
the federal government. Some states include cases that are “indicated,” or
those cases about which there is a high level of suspicion but insufficient
evidence for adjudication by child protection professionals.

The other source of information about the magnitude of child mal-
treatment—self-reports by victims/survivors—is essential because of un-
derestimation by official records. In a large national sample of more than

6Substantiated cases are those determined by the child protection agency to be valid
based on state law or on policy.
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2000 adolescents, more than 80 percent of abuse victims did not report the
abuse to anyone (Edgardh and Ormstad, 2000). All self-reporting is vul-
nerable to bias, with particular concern for reports elicited years after
events. Some studies have suggested that recall of childhood abuse varies
with psychological adjustment (e.g., Falsetti and Resnick, 2000), while
others have not found an association (Fergusson et al., 2000a; Robins et
al., 1985). Examining this issue in a population-based, longitudinal, pro-
spective study with repeated measures of child abuse self-reports,
Fergusson and colleagues (2000a) discovered about a 50 percent rate of
forgetting and/or not reporting documented abuse during assessments.
They found that lack of recall did not vary with psychiatric diagnosis or
suicidality. Other available data on reporting bias of childhood abuse also
consistently indicates that abuse is significantly under-reported, with, de-
pending on measures used, 40–60 percent lack of recall for documented
cases of maltreatment (Fergusson et al., 2000a; Widom and Shepard, 1996;
Widom, 1997; Williams, 1994). The reasons are complex, including forget-
ting (usually if the victim was less than 5 years old), stigma and embar-
rassment, relationship to the perpetrator, nature of the abusive or trau-
matic incident, and sensitivity of the survey or interview measures (see
for example Kessler, 2000; Williams, 1994).

Another concern about self-reports, particularly with sexual abuse,
regards repression of memories as a means of self-protection, with later
recovery in adulthood. Repression could lead to either false positive or
false negative reporting, but the evidence for repression appears to be
controversial (Berliner and Williams, 1994; Loftus et al., 1998). There are
no data to indicate what percentage of “recovered memories” are inaccu-
rate, but data indicate 47–95 percent of recovered memories of non-bi-
zarre child abuse are confirmed, and only 1–3 percent of bizarre abuse
memories are confirmed (Bowman, 1996a; Bowman, 1996b). A recent
study demonstrated that 74 percent of both always recalled and recov-
ered memories could be confirmed from a legal point of view (Dahlenberg,
1996). The aforementioned analysis of longitudinal data by Fergusson’s
team (Fergusson et al., 2000a) further suggests that forgetting and later
recall of childhood abuse represents a common phenomenon not associ-
ated with psychopathology, though they could not distinguish between
active repression and simple forgetting. These investigators caution that
recall bias obscures true prevalence rates of child maltreatment, though it
does not, it appears, significantly alter estimates of relative risk of child
abuse for subsequent psychological disorders.

A second limitation in the current research on childhood abuse is the
use of inconsistent and imprecise definitions of maltreatment (NRC, 1993).
Definitions may vary among mandated reporters, both within and across
agencies, localities, and states, thereby affecting official reporting statis-
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tics in unknown directions. Definitions also vary across research studies,
making comparability problematic. Studies attempting to link child mal-
treatment and suicide, then, might misestimate the relationship based on
the definition of child maltreatment employed.

The third limitation is instrumentation. Previous reports by the Na-
tional Research Council have commented on the lack of reliability and
validity testing of self-report instruments (NRC, 1993). However, recently
published studies have begun to address this problem (e.g., Bremner et
al., 2000; Straus et al., 1998).

A fourth limitation is that child maltreatment questions are often
excluded from larger studies and epidemiological surveys of children,
representing significant missed opportunities. The reasons for the exclu-
sion is that identifying victims triggers responsibility to report potentially
illegal activity and to provide them with care and treatment (NRC, 1993).
Ethical dilemmas and mandated reporting laws have thus constrained
research seeking to question children directly about maltreatment (Black
and Ponirakis, 2000; King and Churchill, 2000; Knight et al., 2000; NRC,
1993). Most studies have therefore relied on convenience and clinical
samples of adults that restrict the generalizability of the results, making
recent nationally representative (e.g., Molnar et al., 2001a) and popula-
tion-based child samples (e.g., Fergusson et al., 2000b) critical.

Finally, the bulk of research on child maltreatment’s role in suicidality
employs cross-sectional, retrospective designs generally incapable of es-
tablishing variables as causative (see Wagner, 1997) Researchers are there-
fore increasingly using pathway analyses and controlling for possible
confounding variables (e.g., Brent et al., in press; Fergusson et al., 2000b;
Yang and Clum, 2000). All of these methodological limitations must be
kept in mind in attempts to link childhood trauma to health outcomes,
including suicidality.

CHILDHOOD TRAUMA AS A RISK FACTOR FOR SUICIDALITY

Childhood trauma, especially child sexual abuse, has been identified
as a strong risk factor for suicidality. A large body of national and interna-
tional evidence supports the relationship, including many recent studies
from the United States, Sweden, New Zealand, and Australia.

An earlier review of about 20 studies, published between 1988 and
1998, assessed the evidence for physical or sexual abuse in relation to
suicide attempts (Santa Mina and Gallop, 1998). The review concluded
that, despite methodological limitations, there was robust evidence link-
ing childhood sexual and physical abuse and suicidal behavior. The odds
ratios from these studies ranged from 1.3 to 25, indicating that adults with
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a past history of abuse were up to 25 times more likely than adults with-
out a past history to attempt suicide.

Child sexual abuse, in particular, was examined in a meta-analysis of
37 studies published between 1981 and 1995 (Paolucci et al., 2001). The
total number of subjects was more than 25,000. The unweighted and
weighted effect sizes of child sexual abuse on suicide were 0.64 and 0.44,7
confirming a substantial link between child sexual abuse and suicide (de-
fined as suicidal ideation or a suicide attempt).

A spate of recent, well-designed studies, including prospective stud-
ies, add to this body of evidence (Table 5-2). Virtually all studies found a
significant relationship, with odds ratios ranging from about 2 to 10. These
odds ratios were derived from prevalences of about 21–34 percent of
participants having a past history of abuse or neglect and making a sui-
cide attempt versus about 4–9 percent of participants without a history of
abuse or neglect making an attempt (Brown et al., 1999; Fergusson et al.,
2000b; Molnar et al., 2001a). The only negative study in Table 5-2 was
restricted to physical abuse in children ages 9–17 (Flisher et al., 1997). The
difference may be explained by study subjects being younger and by
suicide attempts being ascertained only for the previous 6 months. Most
other studies record any past suicide attempt.

Beyond maltreatment, other childhood adversities have been studied
in relation to suicide attempts, but the associations are generally not as
strong. Significant associations from large, population-based studies have
been found for parental psychopathology (especially depression) or sub-
stance use disorders, parental suicide, and family socioeconomic adver-
sity (Fergusson et al., 2000b; Molnar et al., 2001a). Other family factors,
while also significantly associated with suicide attempts, were not found
by Fergusson and colleagues (2000b) to be independent predictors: paren-
tal history of alcoholism/alcohol problems; parental changes due to sepa-
ration/divorce, death, remarriage and reconciliation; parental history of
illicit drug use; and parental history of criminal offending. Nevertheless,
these other types of family traumas have a cumulative effect on suicide
attempts and independent associations with psychopathology, as ex-
plained in later sections.

It is important to point out that the studies in Table 5-2 measure
suicide attempts as opposed to suicide completion. The psychological
autopsy method used for studying suicide victims cannot readily ascer-
tain physical or sexual abuse because family members and friends are
generally reluctant to disclose, or lack knowledge of, the abuse. The sole

7Weighting based on study sample size.
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TABLE 5-2 Child Trauma as a Risk Factor for Attempted Suicide:
Recent Large, Controlled Studies

Citation No. Subjects Odds Ratio for Suicide Attempts

Prospective, Population- or Community-based Studies

Silverman et al., 1996 375 Physical abuse 8a

Sexual abuse 14.4a

Brown et al., 1999 776 Sexual abuse 5.71b

Physical abuse 1.79b

Neglect 1.42b

Fergusson et al., 2000a 1265 Sexual abuse 7.9
Physical abuse 5.41

Cross-sectional, Population- or Community-based Studies

Molnar et al., 2001a 5877 Rape and 3-11
Ages 15-54 molestation

Silverman et al., 2001 2186 Intimate partner 8.6
Girls violenced

Dinwiddie et al., 2000 5995 twins Sexual abuse 7.07-7.74
Adults

Edgardh and Ormstad, 2000 1943 Sexual abuse 4.36-9.28
Age 17

Flisher et al., 1997 665 Physical abuse Not
Ages 9-17 significante

Cross-sectional, Community-based Primary Care

Felitti et al., 1998 9508 1-4 or more categories 1.8-12.2
Adults of adverse

childhood exposuresd

McCauley et al., 1997 1931 Physical or sexual 3.7c

Women abuse

aFemales only. Findings for physically abused males were non-significant, and males
were not assessed for suicide attempts and sexual abuse because too few males were af-
fected.

bAfter controlling for other factors. Neglect and physical abuse were not significant, as
confidence intervals included 1.0.

cCrude prevalence ratio reported by study.
d1999 only; Intimate partner violence= physical and/or sexual.
Adverse childhood exposures refers to psychological, physical, or sexual abuse; violence

against mother; or living with household members who were substance abusers, mentally
ill or suicidal, or ever imprisoned.

eSuicide attempts in the past 6 months only.
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suicide completer study to have included a measure of past abuse found
very large odds ratios of 11.7–49.3 for suicide by adolescents (Brent et al.,
1999). These odds ratios were derived from prevalences of 30–42 percent
of suicides having an abuse history versus about 2.5 percent of matched
controls without a history of abuse. Abuse history, obtained as part of a
life events inventory, was collected from about half of subjects and all of
controls (n=131). Thus, this study of suicide victims confirms studies of
suicide attempters on the importance of abuse as a risk factor.

Daniel, an 18-year-old college freshman, was the eldest of three children.
Throughout his childhood, Daniel was physically beaten by his alcoholic
father. . . . At the age of 13, Daniel chose to live with his divorcing mother
while his two siblings stayed with the father. . . . The family was bitterly divid-
ed and his father refused to pay his mother any alimony. [He] earned . . . an
academic scholarship at a local university. In the summer prior to his fresh-
man year, Daniel’s mother was diagnosed as having inoperable stomach
cancer and she died one month prior to Daniel’s starting college. . . . His
Thanksgiving visit to his father’s home was a disaster. Daniel returned to
school a day early. On the night of his return, Daniel called his father and
during an argument on the phone, shot himself in the head with a revolver he
had apparently taken from his father’s home. Daniel’s last words to his father
prior to the fatal gunshot were “I hate me and I hate you—it’s time for the big
payback, Dad. . . .” (Berman & Jobes, Adolescent Suicide: Assessment and
Intervention, 1991: 40-41).

CHILDHOOD SEXUAL ABUSE AND POPULATION
ATTRIBUTABLE RISK FOR SUICIDE

Child sexual abuse carries the highest risk of a suicide attempt com-
pared with other types of childhood maltreatment (Table 5-2). For ex-
ample, Brown and colleagues (1999) found that sexual abuse carried
higher odds ratios for a suicide attempt than did physical abuse or ne-
glect, after controlling for other contextual factors. Child sexual abuse
also carried the highest odds ratio for suicide attempts in a prospective,
population-based study in New Zealand (Fergusson et al., 2000b). Sexual
abuse also carried an extremely high risk (OR=30.3) for repeated suicide
attempts in adolescents (Brown et al., 1999).

Based on the strength of childhood sexual abuse as a risk factor, sev-
eral population-based studies calculated the percentage of suicide at-
tempts that are attributable to child sexual abuse, i.e., the population
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attributable risk (PAR). The PAR for child sexual abuse was 9–20 percent
of suicide attempts (Brown et al., 1999; Fergusson et al., 1996; Molnar et
al., 2001a). This means that, independent of psychopathology and other
known risk factors, child sexual abuse accounts for 9–20 percent of sui-
cide attempts in adults. The study by Molnar and colleagues (2001a), from
the National Comorbidity Survey, is especially significant because it is
nationally representative of the U.S. population. Their analysis of serious
suicide attempts revealed a PAR from child sexual abuse of 9–12 percent,
and a PAR from mental disorders of 70–80 percent. The latter figure means
that 70–80 percent of suicide attempts are associated with mental disor-
ders.

On the basis of their findings, Molnar and colleagues suggested that a
substantial proportion of suicide risk is missed by sole reliance on the
presence of psychopathology. This point is discussed again later in the
chapter.

MODIFYING FACTORS

Gender

Until recently, gender effects were not found to modify child sexual
abuse as a risk factor for suicide. A meta-analysis, covering studies from
1981–1995, did not find a gender effect in the impact of child sexual abuse
on suicidality (Paolucci et al., 2001). Nevertheless, two more recent and
large population-based studies (Edgardh and Ormstad, 2000; Molnar et
al., 2001a) found that child sexual abuse placed males at greater risk for
suicide attempts. These two studies were consistent in finding odds that
were 4–11 times higher among males and 2–4 times higher among fe-
males. While another large, population-based study did not find a gender
effect (Dinwiddie et al., 2000), the odds ratios for both males and females
hovered around 7, a figure in the mid-range of the other population based
studies. It also found the population prevalence of child sexual abuse to
be somewhat lower than other studies.8 Thus, the newer body of evidence
suggests that once sexual abuse occurs, males appear to be at higher risk
of suicide attempts, but findings are not uniform.

For other types of childhood trauma, gender effects have not been
reported in large, population-based studies. In a clinical sample of alco-
holic inpatients (n=802), physical abuse displayed a gender effect: suicide
attempts were significantly associated with physical abuse in men, but
not in women (Windle et al., 1995).

8In general, the prevalence of child sexual abuse is higher for females (12-17 percent) than
for males (5-8 percent) (Gorey and Leslie, 1997; Molnar et al., 2001b).

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


CHILDHOOD TRAUMA 169

Age of Onset

For child sexual abuse, there is no established relationship between
age of onset of the abuse and suicidality. A meta-analysis of studies pub-
lished between 1981 and 1995 did not find an effect (Paolucci et al., 2001).
Two more recent studies produced mixed results. Davidson and col-
leagues (1996) studied 2918 adults as part of the Epidemiological Catch-
ment Area Study. In their community-based sample, they found a strik-
ing effect in women when the abuse occurred before 16 years of age.
These women were three to four times more likely to have attempted
suicide compared with women who were 16 years or older. A study of
251 psychiatric outpatients found an effect for the age of onset of child
sexual abuse (higher prevalences of suicide attempts from 0 to 12), but the
effect disappeared when the investigators controlled for abusive experi-
ences in adulthood (Kaplan et al., 1995).9 The age of onset of suicide
(rather than the abuse) is profoundly affected by childhood sexual abuse
(see “pathways” section).

Investigating relationships between age of onset of the abuse and
later suicide attempts is beset by methodological problems. The largest
problem is differential recall: sexual abuse victims younger than age 7 are
significantly less likely than victims older than age 7 to recall a previously
documented sexual abuse (Williams, 1994). Other problems are differen-
tial methods of inquiry, victim self-perceptions, and regional differences
(Carlin et al., 1994; Davidson et al., 1996). For traumas other than child
sexual abuse, age of onset effects have generally not been investigated in
community- or population-based studies.

Dose-Response Relationships

Research has established that the severity of childhood trauma is as-
sociated with a greater likelihood of suicide. The relationship is some-
times characterized as a “dose–response” relationship wherein response
varies according to “dose.” Dose in the context of childhood trauma can
be measured in a variety of ways, such as by duration of trauma, relation-
ship of the perpetrator to the victim, penetration (for child sexual abuse),
or number of incidents or adversities. Research conducted over the de-
cade of 1988 to 1998 generally reveals a stronger relationship between
childhood trauma and suicide when the trauma has been of long dura-
tion, the perpetrator has been known to the victim, and when force and
penetration have taken place (Santa Mina and Gallop, 1998).

9Kaplan et al. (1995) was not included in the meta-analysis by Paolucci et al. (2001).
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More recent research has extended these findings. Cumulative risks
from both physical and sexual abuse for suicide attempts have been found
in studies of high school girls (Silverman et al., 2001) and African Ameri-
can women (Kaslow et al., 2000). A nationally representative study found
that suicide attempts were more prevalent in adults with five or more
childhood adversities, including child sexual abuse, physical abuse, psy-
chological abuse, and parental suicide or psychopathology (Molnar et al.,
2001a).

The most ambitious study of cumulative effects of childhood trauma
was performed by Felitti and colleagues (1998). A survey asking about
major types of childhood trauma was sent to 13,494 adults who also com-
pleted a standardized primary care evaluation at a San Diego HMO.
Childhood traumas referred to physical and sexual abuse, neglect, as well
as most other traumas listed in Table 5-1. The number of childhood trau-
mas was found to have a dose–response relationship with suicide at-
tempts (Table 5-3). With four or more traumas, for example, adults had 12
times the likelihood of a suicide attempt, a likelihood that was far greater
than that associated with fewer traumas. Moreover, the number of trau-
mas had a dose–response relationship with several disease conditions,
including ischemic heart disease, cancer, and chronic bronchitis or em-
physema.

BIOPSYCHOSOCIAL EFFECTS OF CHILDHOOD TRAUMA

Childhood trauma induces immediate biological, psychological, and
behavioral effects, some of which can be persist for long periods. This
section, while not exhaustive, offers a portrait of these effects. How they
relate to later suicidality is discussed in a later section.

TABLE 5-3 Childhood Traumas and Adjusted Odds of a Suicide
Attempt

Adjustedb Odds Ratio
Number of Traumasa of Ever Attempting Suicide

0 1.0
1 1.8
2 3.0
3 6.6
4 or more 12.2

aListed in Table 5-1.
bAdjusted for age, gender, race, and educational attainment.

SOURCE: Felitti et al., 1998.
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Biological Effects

Over the last decade, a new avenue of research has established that
biological changes are induced by exposure to severe childhood trauma.
There have been two major areas of focus: the hypothalamic-pituitary-
adrenal axis (HPA) and brain development (for reviews, see De Bellis,
2001; Glaser, 2000; Heim and Nemeroff, 2001). The observed biological
changes may underlie the pronounced cognitive, social, and behavioral
effects that are discussed in later sections.

Hypothalamic-Pituitary-Adrenal (HPA) Axis

Children exposed to trauma are likely to have disturbances in arousal,
increased startle response, sleep disturbance, and cardiovascular regula-
tion (Perry et al., 1995). Studies in adults and animal models suggest long-
term hyper-arousal as a result of childhood trauma (De Bellis, 2001; Heim
and Nemeroff, 2001; Kendall-Tackett, 2000). Alterations in arousal reflect
dysfunction of the HPA axis.

The HPA axis is the body’s frontline system for responding to stress
(for review, see Stratakis and Chrousos, 1995). Corticotropin releasing
factor (CRF), a neurotransmitter and neurohormone, orchestrates the cas-
cading components of this axis. When a stressor is encountered, the brain
registers its presence through the sensory system and relays the informa-
tion to nucleus in the brain known as the amygdala. If the amygdala
interprets the stressor as a serious threat, it releases CRF, which stimu-
lates, through direct and indirect pathways, two other brain centers—the
locus coeruleus and the hypothalamus. The former then releases cat-
echolamines (norepinephrine, dopamine, epinephrine) which, in turn,
activate the sympathetic nervous system. The hallmarks of sympathetic
activation are a sudden surge in heart rate, blood pressure, breathing, and
metabolic activity. The hypothalamus, when stimulated by CRF, releases
even more CRF, which activates the pituitary. Pituitary activation causes
the release of adrenocorticotrophic hormone (ACTH), which migrates to
the adrenal gland. There it stimulates the release of cortisol, a hormone
with widespread actions on the brain and the rest of the body.

Many of the biochemicals activated throughout the HPA axis have
been studied in relation to childhood trauma exposure. Researchers strive
to find biological markers that may explain the symptoms and behaviors
associated with exposure to severe stressors. Separately, HPA alterations
have long been known to cause emotional, cognitive, and behavioral ef-
fects, as evidenced by patients with Cushing’s disease and Addison’s
disease.

Studies of childhood trauma have focused on abused children with
depression, PTSD, or symptoms thereof. Studies suggest a dysregulation
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of the HPA axis after children’s exposure to severe stress. The persistence
of HPA dysregulation is not fully known, yet indications are that HPA
dysregulation can last up to at least 5 years (De Bellis et al., 1994a; Goenjian
et al., 1996; Putnam and Trickett, 1997). While findings are not always
consistent and studies are difficult to perform, there is an expanding lit-
erature on children, adults with past childhood abuse, and on animal
models (for review, see Heim and Nemeroff, 2001).

Altered activity of the HPA axis in children has been found in several
studies focusing on cortisol and catecholamine levels. Studies of trauma-
tized children with depression found lower salivary cortisol in the morn-
ing and a rise, rather than an expected reduction, in cortisol by evening
(Hart et al., 1996; Kaufman, 1991). Elevations in urinary norepinephrine
were found in neglected children with depression (Queiroz et al., 1991). A
pilot study of sexually abused girls found elevated 24-hour catechola-
mine excretion (De Bellis et al., 1994b). A larger study of maltreated chil-
dren with PTSD, mostly from sexual abuse, were found to have elevated
levels of 24-hour urinary free cortisol, dopamine, and norepinephrine (De
Bellis et al., 1999a). The degree of elevation was correlated with duration
of the trauma and with severity of symptoms. Elevated cortisol and cat-
echolamine levels are also found in adult women who were sexually
abused as children (Lemieux and Coe, 1995). On the other hand, cortisol is
lowered in adults with PTSD from combat or Holocaust exposure
(Yehuda, 2000).

There are other indications of HPA dysregulation. One finding was
increased ACTH response to CRF challenge in depressed children under-
going current abuse (Kaufman et al., 1997). The opposite had been found
in children with past trauma studied several years after the abuse had been
disclosed (De Bellis et al., 1994a). The difference may be from individual
variability or from short-term effects versus long-term adaptations of the
HPA axis. Lastly, dysfunctions of the serotonin system, which has inter-
actions with the HPA axis, have been found in abused children (Kaufman
et al., 1998). For discussion of the association between HPA axis and
serotonergic system functioning and suicide, see Chapter 4.

Brain Development

Significant alterations in the anatomy and physiology of the develop-
ing brain are proposed to result from childhood trauma. Some of the
observed changes in brain development may be produced by chronically
elevated catecholamine and cortisol levels, possibly through their effects
on neuron metabolism or death, neurogenesis or migration patterns, and
delays in myelination (reviewed by De Bellis, 2001).

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


CHILDHOOD TRAUMA 173

Indications of abnormal cortical and limbic system10 development
come from symptom self-reports by adults with past sexual or physical
abuse (Teicher et al., 1993). The symptom findings were followed up with
EEG studies which found that children hospitalized from physical or
sexual abuse had left hemisphere deficits (Ito et al., 1998; Ito et al., 1993).
The significance of these findings is unclear, but researchers speculate
that early abuse may impede hemispheric integration and the establish-
ment of normal left cortical dominance.

Through brain imaging studies, maltreated children with PTSD were
found to have smaller intracranial and cerebral volumes compared with
matched controls. Corpus callosum area was smaller, and the size of lat-
eral ventricles was larger (after adjustment for intracranial volume). The
reductions in brain volume were positively correlated with age of trauma
onset and inversely correlated with duration of abuse (De Bellis et al.,
1999b). The size of the hippocampus was slightly increased, in contrast to
findings in adults. Adult hippocampal volume is reduced in cases of past
physical or sexual abuse (Bremner et al., 1997; Stein et al., 1997). Disparate
findings between adults and children may be attributed to differences in
methodology, co-morbid substance use, or neuroplasticity (De Bellis et
al., 1999b). Finally, preliminary work with MRS spectroscopy suggests
that maltreated children with PTSD have heightened neuron metabolism
and loss (De Bellis et al., 2000).

Psychosocial and Behavioral Effects

The psychosocial and behavioral consequences of childhood trauma
can be severe. Apart from later effects on psychopathology or suicidal
behavior, research has established a spectrum of more immediate effects,
ranging from low self-esteem to substance use and delinquent behavior
(for reviews, see Cicchetti and Toth, 1995; Cicchetti et al., 2000; Margolin
and Gordis, 2000; NRC, 1993; Trickett and Putnam, 1998). Most of the
research literature deals with maltreatment. Yet maltreatment often oc-
curs within the context of many other childhood traumas, such as paren-
tal psychopathology, violence (domestic and community), and household
substance abuse. Researchers have gravitated to the view that it is very
difficult to disentangle the effects of one trauma from another (Margolin
and Gordis, 2000). Overall, studies have found that multiple, rather than
individual, traumas are tied to a broad range of difficulties in childhood

10The limbic system, which regulates emotions and emotional memories, includes the
amygdala, hypothalamus, hippocampus, and pre-frontal cerebral cortex.
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and adolescence, including compromised socioemotional and cognitive
development, psychopathology (see later section) and participation in
criminal behavior (Cicchetti et al., 2000; Felitti et al., 1998; Glaser, 2000).

A common theme is the failure of traumatized children to self-regu-
late their mood and behavior (De Bellis, 2001). Another major theme is the
importance of a developmental perspective—that the consequences of
trauma vary according to intensity and form at distinct developmental
stages. Also key are moderating variables such as the quality of family
and social relations and child characteristics, such as cognitive style and
temperament (see Chapter 3, Margolin and Gordis, 2000; NRC, 1993). Yet
it is worth underscoring that a significant proportion of maltreated chil-
dren—by some estimates between 20–49 percent after child sexual
abuse—do not display noticeable symptoms11 (Kendall-Tackett et al.,
1993; NRC, 1993; Stevenson, 1999). Protective factors include high intelli-
gence and scholastic achievement, paternal care or support, connection to
other competent adults, internal locus of control and social skills (Lynskey
and Fergusson, 1997; NRC, 1993; Tiet et al., 1998). Further discussion of
individual-level protective factors can be found in Chapter 3, and soci-
etal-level protective factors in Chapter 6. The following sections are meant
to be illustrative rather than comprehensive about the adverse effects of
childhood trauma.

Cognitive and Psychological Effects

Lower self-esteem is a major cognitive effect of several types of child-
hood trauma. It has been found after sexual abuse, physical abuse, ne-
glect, and exposure to parental psychopathology (for reviews, see
Kendall-Tackett et al., 1993; Margolin and Gordis, 2000; Yang and Clum,
1996). Lower self-esteem can persist into adulthood. A large study of
women with past physical or sexual abuse found them to be three times
more likely to have lower self-esteem than women without a history
(McCauley et al., 1997). In separate studies, including longitudinal stud-
ies, low self-esteem has been found to be a long-term predictor of suicidal
behavior (Yang and Clum, 1996).

Poorer school performance has also been found after many types of
trauma, but the effect is strongest for childhood neglect (Margolin and
Gordis, 2000). For child sexual abuse, a meta-analysis found a relatively
weak effect size of .19 for poor academic achievement (Paolucci et al.,

11The reasons for lack of symptoms may relate to insufficient follow-up time and insuffi-
cient sensitivity of measurement (Kendall-Tackett et al., 1993).
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2001). Maltreatment is associated with delays in verbal intelligence and
social processing deficits (NRC, 1993; Stevenson, 1999).

Other cognitive outcomes of childhood trauma have received some-
what less attention. Maltreatment is associated with hopelessness (Allen
and Tarnowski, 1989) and an external locus of control (the perception that
external events control the outcome) (Barahal et al., 1981; Brown et al.,
1998). External locus of control is also associated with parental divorce
(Guidubaldi et al., 1987). Exposure to marital violence is associated with
children having extreme approaches to problem solving (Rosenberg,
1987). All of these cognitive factors are, in separate studies, related to
suicidal behavior (Yang and Clum, 1996). Hopelessness, in particular, is a
powerful risk factor for suicidality (see Chapter 3).

There also has been attention to the role of cognitive appraisal as
contributing to symptoms or outcomes of childhood trauma. A negative
attributional style, including self-blame, is associated with increased de-
pression symptoms after sexual abuse (for review, see Spaccarelli, 1994).
An avoidant coping strategy (i.e., denial or avoidance of the abuse) by
adolescent victims or adult survivors tends to increase the likelihood of
developing symptoms after sexual abuse (Spaccarelli, 1994). Similar find-
ings concerning cognitive and psychological mechanisms that may con-
tribute to suicidal outcomes point to the importance of understanding the
role of pre-existing psychological traits in shaping responses to stress and
trauma (see Chapter 3).

Social and Behavioral Effects

Among the key consequences of childhood maltreatment are impaired
social attachments. More than 70 percent of maltreated children display
insecure attachments with caregivers, which often assume a disorga-
nized/disoriented pattern. The research literature suggests that attach-
ment problems with caregivers generalize to potentially life-long patterns
of maladaptive interpersonal relationships (Cicchetti and Toth, 1995;
Cicchetti et al., 2000).

Maltreatment of children and adolescents is also associated with poor
peer relationships, social isolation, and poorer social skills (Cicchetti et
al., 2000; Margolin and Gordis, 2000; NRC, 1993). For example, in a large,
community-based study of children and adolescents, physical abuse in
particular was strongly associated with poor social competence and im-
pairment of social functioning, even after controlling for psychopathol-
ogy (Flisher et al., 1997).

Behavior patterns are also affected, especially in relation to the type
of trauma. Physical abuse leads to more aggression and other externaliz-
ing behaviors than does sexual abuse or neglect. Community violence
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exposure is also associated with aggressive behavior, as is verbal aggres-
sion by parents (Margolin and Gordis, 2000; Vissing et al., 1991). Sexual
abuse leads to more internalizing childhood behaviors, including fear
and withdrawn behavior (for reviews, see Brown and Anderson, 1991;
Grilo et al., 1999; Kendall-Tackett et al., 1993; Margolin and Gordis, 2000;
NRC, 1993; Taussig and Litrownik, 1997). As they mature into adoles-
cence and adulthood, children who are sexually abused may display in-
appropriate sexual behaviors. A meta-analysis found a strong effect size
(d=.6) for child sexual abuse on sexual promiscuity (defined as early in-
volvement in sexual activity and/or prostitution, Paolucci et al., 2001).

Childhood maltreatment is also associated with use of alcohol and
drugs (Felitti et al., 1998; NRC, 1993; Silverman et al., 2001), as well as
with substance use disorders (see later section). Many believe that sub-
stance use is initiated in the teen years as a coping device to temper
symptoms of anxiety, depression, and the effects of dysregulated stress
symptoms (De Bellis, 2001). Victims of child maltreatment are also at risk
for delinquency and running away (NRC, 1993; Wolfe et al., 2001). Al-
though a link between childhood maltreatment and serious violence12 has
been proposed, a recent Surgeon General report found only a small effect
size (r<.20) for a relationship between the two (US DHHS, 2001b).

Intergenerational Transmission of Childhood Trauma

The effects of child maltreatment and its relationship to suicide are
compounded by the intergenerational transmission of abusive parenting.
A recent two-site study by Brent and colleagues (in press) found a 6-fold
increased risk of suicide attempts among offspring of suicide attempters
versus non-attempters, and that the familial transmission was more likely
if the attempting parent had been sexually abused as a child. Thus, abuse
is not only a risk factor for suicide for those abused as children, but also
for their subsequent children.

While early assumptions about the inevitability of intergenerational
transmission have been discounted, the experience of abuse in childhood
is one of the most commonly agreed upon risk factors for subsequent
abusive parenting (Kaufman and Zigler, 1987; NRC, 1993). The variability
in transmission, however, provides an opportunity to examine protective
factors that break this cycle. These include effective therapeutic interven-
tion either in childhood or adulthood, the presence of significant others,
and insight into one’s own childhood experience of abuse (e.g., Egeland et
al., 1988). Prevention of child maltreatment and treatment of its victims/

12Serious violence refers to aggravated assault, forcible rape, robbery, and homicide.

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


CHILDHOOD TRAUMA 177

survivors can break the cycle of abusive parenting and be considered a
preventive measure for suicidal behavior.

CHILDHOOD TRAUMA AS A RISK FACTOR FOR
PSYCHOPATHOLOGY

Childhood trauma is a risk factor for the onset of psychopathology.
Child sexual abuse and physical abuse have been the most intensively
studied. They are associated with wide-ranging categories of mental dis-
orders or symptomatology (for reviews, see Kendall-Tackett et al., 1993;
Margolin and Gordis, 2000; NRC, 1993). About 40–50 percent of abuse
victims develop at least two disorders by age 21 (Silverman et al., 1996).
The most common outcomes of sexual or physical abuse are depression
and post-traumatic stress disorder (PTSD). A meta-analysis of 37 studies
of child sexual abuse, published between 1981–1995, found robust effect
sizes for depression (d=0.44) and PTSD (d=0.40) (Paolucci et al., 2001).
Most studies in this meta-analysis were conducted in clinical populations,
but more recent studies feature population or community samples. After
exposure to sexual abuse or physical abuse, about one-third to one-half of
children prospectively develop PTSD (Silverman et al., 1996; Widom,
1999). Similar proportions of exposed children or adolescents prospec-
tively develop depression (Brown et al., 1999; Fergusson et al., 1996;
Silverman et al., 1996). PTSD or depression can persist from childhood
into young adulthood (Brown et al., 1999; Fergusson et al., 1996; McCauley
et al., 1997; Silverman et al., 1996; Widom, 1999).

Other outcomes of child sexual or physical abuse, from population or
community studies, are substance use disorders (Dinwiddie et al., 2000;
Fergusson et al., 1996; Kendler et al., 2000; Molnar et al., 2001b; Silverman
et al., 1996; Widom et al., 1995; Wilsnack et al., 1997) and conduct disorder
(Fergusson et al., 1996; Flisher et al., 1997; McLeer et al., 1998). Anti-social
personality disorder and borderline personality disorder are also associ-
ated with childhood physical or sexual abuse (Brown and Anderson, 1991;
Horwitz et al., 2001; Luntz and Widom, 1994; Silverman et al., 1996; van
der Kolk et al., 1991).

Given the wide range of possible psychiatric outcomes, one study of
child sexual abuse provides an indication of their relative likelihood. In a
cohort of 1019 young adults (18 years old), the study found that adjusted
odds ratios13 were greatest for conduct disorder, substance use disorders,

13In comparison to young people not exposed to childhood sexual abuse, after adjust-
ment for social, family, and contextual factors that are associated with child sexual abuse
and increased risk of disorder.
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anxiety disorder, and major depression (Fergusson et al., 1996). Further-
more, the study estimated the population attributable risk (PAR) for each
disorder—namely, the percentage of cases of each disorder that are attrib-
utable to child sexual abuse. It found PARs ranging from 9.3 to 18.5 per-
cent, depending on the disorder (Table 5-4). The largest was for conduct
disorder: more than 18 percent of cases of conduct disorder would have
been eliminated if sexual abuse had not occurred.

Other childhood traumas, apart from sexual or physical abuse, are
associated with psychopathology, but the evidence is more limited. Expo-
sure to domestic violence or community violence (as witness or victim)
are associated with onset of PTSD and depression (for review, see
Margolin and Gordis, 2000). Childhood neglect is associated with PTSD
(Widom, 1999), a highly important finding given that neglect is the most
common type of childhood maltreatment. Childhood neglect, however,
does not appear to be significantly related to depressive disorders (Brown
et al., 1999). Parental loss is associated with the development of depres-
sion, anxiety disorders, PTSD, and substance disorders (Agid et al., 1999;
Kendler et al., 1992; Widom, 1999).

Studies of childhood trauma rarely investigate more than two types
of trauma. An exception is the National Comorbidity Survey (Kessler et
al., 1997), which found that childhood adversities exert multiplicative
effects on the onset of psychopathology. Another noteworthy exception is
a large study of primary care patients (n=13,494) by Felitti and coworkers

TABLE 5-4 Childhood Sexual Abuse and Psychopathology

Estimated Population
Adjusted Attributable Risk

Outcomea Odds Ratiob For CSAc

Major depression 5.4 14.0 %
Anxiety disorder 3.2 13.3%
Conduct disorder 11.9 18.5%
Alcohol abuse/dependence 2.7 9.3%
Other substance abuse/dependence 6.6 10.8%
Suicide attempt 5.0 19.5%

aAssessed by the Composite International Diagnostic Interview (CIDI) and by the Self-
Report Delinquency Instrument (SRDI, for conduct disorder).

bIntercourse (Attempted/Completed) only, in comparison with no history of CSA after
adjustment for covariates.

cCSA=Child Sexual Abuse, defined as non-contact sexual abuse, contact, and intercourse.

SOURCE: Fergusson et al., 1996.
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(1998). They found a graded relationship between the number of child-
hood traumas (Table 5-3) and alcoholism, drug abuse, and depressed
mood. Similarly, they found a graded relationship with physical disor-
ders, such as severe obesity, cancer, stroke, and chronic bronchitis or
emphysema. This study’s findings in relation to suicide attempts were
discussed in an earlier section.

PATHWAYS TO SUICIDALITY

The preceding sections spotlight the grim and sometimes enduring
impact of childhood trauma, especially sexual abuse and physical abuse,
on mental health. Yet most studies are not suited to illuminating the
pathways to suicidality. They examine the immediate or short-term ef-
fects of trauma in children, typically through a cross-sectional design, or
they look much later, at adult populations, to retrospectively assess risk
factors. This means that there is knowledge about the beginning and later
stages, but not the complex pathways linking the two. Furthermore, most
studies are not population- or community-based. Finally, and perhaps
most importantly, there have been few attempts to study how the process
unfolds by integration of known biological, psychological, and behavioral
sequelae of trauma.

The best insight into pathways to suicidality comes from a small body
of longitudinal studies (Brown et al., 1999; Fergusson et al., 2000b;
Silverman et al., 1996) and a nationally representative, cross-sectional
United States study of adults from the National Comorbidity Survey
(Molnar et al., 2001a). What emerges from these studies is that childhood
trauma induces a range of effects that, over time, can coalesce into diag-
nosable mental disorders, suicidal ideation, and suicide attempts by ado-
lescence and young adulthood. The underlying mechanisms are not
known. The timing of these events is difficult to discern, even from longi-
tudinal studies, because survey questions about physical and sexual abuse
are, for legal and ethical reasons, not usually asked until study subjects
reach age 18.

One analysis of timing is from the National Comorbidity Survey,
which is representative of the United States population (Molnar et al.,
2001a). This retrospective, cross-sectional study dealt with child sexual
abuse and suicidality. The mean age of onset of sexual abuse was 9 years
for females and 11 years for males. The mean age of onset of a mental
disorder was 16–17 years. The probability of the first suicide attempt
came at an earlier age if the victim of sexual abuse also met criteria for any
lifetime mental disorder. This group attempted suicide in adolescence, 8–
12 years before those who had been sexually abused but did not develop a
disorder. This finding suggests that detection of both sexual abuse and psychopa-
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thology is critical in adolescence because of the greater likelihood of earlier suicide
attempts.

The most comprehensive longitudinal study of suicide pathways was
conducted in New Zealand (Fergusson et al., 2000b). It focused on a co-
hort of 1265 children studied over the course of 21 years. The study sought
to determine the extent to which social background, personality factors,
mental illness, stressful life events, and childhood trauma contribute to
suicide attempts.14 The childhood traumas (occurring before 16 years)
were most of those covered by this chapter: sexual abuse, physical abuse,
attachment to parents, caregiver separation/divorce or death, and paren-
tal substance abuse. Applying a proportional hazards model, three of the
six predictors of suicide attempts at age 21 were related to childhood
adversities: (1) child sexual abuse, (2) parental alcoholism, (3) low attach-
ment to parents. The other three predictors were lower family SES and
two child personality factors (neuroticism and novelty-seeking). The in-
vestigators then used a time dynamic model to account for the roles of
mental illness and stressful life events in suicide attempts. This model
found that none of the childhood traumas predicted suicide attempts independent
of mental illness and stressful life events in adolescence. The study concluded
that the effects of childhood traumas were completely mediated by men-
tal illness and stressful life events. It suggested that the causal chain be-
gins with childhood adversity, which increases the risk of suicide by in-
creasing young people’s vulnerability to later mental health problems
and stressful life events. In other words, both mental illness and exposure
to stressful life events mediated the effect of childhood trauma on
suicidality (Fergusson et al., 2000b).

The New Zealand study’s finding on child sexual abuse was not con-
sistent with a finding from the U.S. National Comorbidity Survey. The
major debate centered on whether psychopathology completely mediates
the relationship between child sexual abuse and suicidal attempts, or
whether child sexual abuse, by itself, without the presence of psychopa-
thology, confers an independent risk (after controlling for confounding
factors). These questions have important implications for prevention. If
child sexual abuse is an independent predictor, then victims should be
targeted for prevention programs, regardless of whether they have psy-
chopathology.

In the United States study, Molnar and colleagues (2001a) found that,
while the majority of suicide attempts were attributed to prior mental
disorders, a significant percentage of suicide attempts occurred in the
absence of psychopathology. The investigators suggested that method-
ological differences may explain the discrepancy with the New Zealand

14Findings not presented for suicidal ideation.
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study. On the basis of their findings, the United States investigators sug-
gested that a substantial proportion of suicide risk would be overlooked
by sole reliance on the presence of psychopathology. They recommend
screening and prevention efforts targeted at people with a history of child
sexual abuse. Their findings about earlier onset of suicide attempts for
those with past abuse and a current mental disorder point to the impor-
tance of early screening for both child sexual abuse and psychopathology.

Several models of pathways from childhood trauma to suicidality
have been developed. A cognitive model was developed by Yang and
Clum (1996). It sought to identify which cognitive factors were common
to two previously unrelated sets of evidence: studies of the cognitive
consequences of many types of childhood trauma, and studies of cogni-
tive risk factors for suicidality (discussed in Chapter 3). The cognitive
factors which were linked to both sets of evidence were found to be low
self-esteem, external locus of control, field dependence, poor problem
solving skills, and hopelessness. The investigators proposed and then
later tested the role of these cognitive factors as mediators between early
adverse events and high levels of suicidal ideation in a sample of college
students (Yang and Clum, 2000). Using structural equation analyses, the
study found childhood adverse events had a direct impact on cognitive
deficits, which, in turn, strongly affected suicidal ideation. Since child-
hood traumas had an only mildly direct relationship to suicidal ideation,
the study found support for the importance of cognitive factors as media-
tors between trauma and suicidal ideation. While the study was not of
suicide attempts and was based on a unrepresentative sample, it is pio-
neering in its attempts to develop a cognitive pathway from childhood
trauma to suicidality.

A behavioral model has been developed by Felitti and colleagues
(1998) on the basis of their large study showing strong and graded rela-
tionships between many types of childhood trauma and a spectrum of
symptoms and risk factors for premature death, including attempted sui-
cide (see earlier sections). Stressing the cumulative nature of childhood
traumas, the researchers proposed that adverse childhood experiences
lead to social, emotional, and cognitive impairments, which, in turn, trig-
gers the adoption of health-risk behaviors, such as substance use. Health-
risk behaviors, originally adopted as a means of coping with childhood
trauma, become counterproductive and heighten the later probability of
suicidality (or premature death from heart disease and lung cancer).

One of the few models to integrate biology and behavior has been
proposed by De Bellis (2001). Drawing on his studies of the biological
effects of trauma, De Bellis places central importance on persistent dys-
function of the HPA axis, which underlies chronic PTSD symptoms, espe-
cially hyperarousal. De Bellis proposes that hyperaroused stress systems
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affect brain development, ushering in a failure to self-regulate emotion
and behavior, especially upon exposure to other traumas or to stressful
life events. This failure to regulate emotion and behavior underlies a range
of behavioral outcomes: externalizing behavior, internalizing behavior, as
well as cognitive and learning disorders. By early to middle childhood,
these problem behaviors can lead to chronic PTSD, depression, attention-
deficit disorders, and poor school performance. These can progress to, or
be accompanied by, conduct disorder or substance abuse by adolescence
and personality disorders by adulthood.

These models represent a milestone in attempting to integrate the
wide-ranging short-term and long-term effects of childhood trauma. They
form an important departure point for integrative neuroscience research
to examine biological, psychological, and behavioral measures and their
interactions. What makes this line of research even more challenging is
that trauma can occur at distinct stages of development. There is likely to
be a diversity of pathways from childhood trauma to suicidality, any of
which can by determined by (or interrupted by) a host of risk and protec-
tive factors prior to, during, or after trauma exposure (Cicchetti et al.,
2000; Fergusson et al., 2000b). These risk and protective factors can arise
in the individual (e.g., genes, age, gender, temperament), family, school,
peer group, or community (US DHHS, 1999).

PREVENTION/INTERVENTION

In the United States, the health and welfare of children are protected
by multiple institutions: schools, the health care system, and the legal
system. According to the Surgeon General’s Conference Report on
Children’s Mental Health (PHS, 2000), these systems have been largely
ineffective at improving the health of our children. The prevalence of
serious emotional disturbances is no different in younger versus older
children and has failed to change over the last 20 years (PHS, 2000). The
Surgeon General’s Report goes on to suggest that integration of these
systems, along with home and community care, would enhance timely
recognition of children at risk, and therefore enable delivery of data-
based interventions prior to any further developmental costs (PHS, 2000).
Given the impact of child abuse on risk of suicide, such an integration of
services would likely have positive repercussions for this important out-
come, as well.

Family-oriented programs are effective in the prevention of child
abuse. A meta-analysis found a weighted effect size of .41, meaning that
programs were effective by comparison with control/comparison groups.
The greater the level or frequency of intervention, the more successful the
program in preventing child abuse (MacLeod and Nelson, 2000). One of
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the most prominent programs is a home visitation program by nurses
targeted to high risk mothers during pregnancy and infancy (almost 25
visits). A 15-year follow-up of a home visitation program with a random-
ized controlled design found lower incidence of verified reports of child-
hood abuse and neglect in comparison with families in comparison group
(Olds et al., 1997). Since social supports significantly influence the
intergenerational cycle of child abuse (Egeland et al., 1988), intervention
programs that offer support to high-risk children and their families can be
of great benefit in terms of providing protective functions and promoting
positive outcomes (Berrueta-Clement, 1984; Consortium for Longitudinal
Studies, 1983; Copple et al., 1987; Price et al., 1988).

Individuals with a history of child abuse may require alternative ap-
proaches to standard treatment. Holmes (1995) found that within a group
of adults being treated for depression and anxiety, a history of child abuse
was the main determinant of treatment effectiveness. However, while the
various psychological treatments were very effective for patients without
a history of abuse, they were ineffective for those with a history of abuse.
Consequently, Stevenson (1999: 92) points out that “the assumption that
treatments found to be effective in general are also likely to be of greatest
benefit to victims of maltreatment needs to be treated with caution.” Yet
the controlled clinical trials conducted thus far have found that cognitive-
behavioral therapy for child sexual abuse, in particular, is effective at
reducing symptoms of anxiety and depression, both risk factors for sui-
cide, in children. These trials included treatment of non-offending parents
(Cohen and Mannarino, 1996; 1998; Deblinger and Heflin, 1996; King et
al., 2000).

The American Academy of Pediatrics recommends universal screen-
ing of adolescents for sexual victimization (AAP, 2001). While there ap-
pears to be no formal study of pediatrician practices, it is believed that
universal screening is not done as frequently or consistently as it should
be (Personal communication, D.W. Kaplan, University of Colorado, Octo-
ber 11, 2001).

FINDINGS

• Childhood traumas are highly prevalent in the population and
elevate suicide risk. While childhood abuse increases the risk for develop-
ment of mental disorders, it also may be a risk factor for suicide indepen-
dent of psychopathology. Of the many types of childhood trauma, child-
hood sexual abuse is the strongest and most independent risk factor for
suicide attempts, accounting for 9–20 percent of suicide attempts.

• Exposure to trauma can affect the developing brain with poten-
tially lifelong alterations in the physiological stress response system and
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cognitive development. Childhood trauma also has psychological and
behavioral effects, including low self-esteem, poor attachments to
caregivers, and substance use, all of which are associated with suicide.

The study of childhood trauma and its relationship to suicide offers
a powerful opportunity for integrative neuroscience research. Inter-
disciplinary research that weaves together biological, cognitive, and
social effects of trauma has the potential to elucidate the complex
pathways from childhood trauma to mental illness and/or
suicidality and thereby elucidate multiple possibilities for inter-
vention.

• Early adversity increases the likelihood of developing mental ill-
nesses associated with suicide risk, such as substance use, posttraumatic
stress disorder, and depression. Understanding the precise pathways from
childhood trauma to suicidality has been hampered by the paucity of
longitudinal, population-based studies and the legal and ethical difficul-
ties of asking children and adolescents about childhood sexual and physi-
cal abuse.

The field requires longitudinal, inter-sectoral research to reveal
post-trauma protective factors and processes and effective means of
intervention and prevention across the life span. Including mea-
sures of suicidality in follow-up studies of child abuse prevention
programs would yield invaluable information for suicide reduction
strategies.

• Early treatment for child abuse survivors and early family-based
interventions to reduce child abuse are expected to reduce suicide.

Society has a large window of opportunity to treat identified vic-
tims of childhood trauma in order to minimize the likelihood of
psychopathology and suicidality. The development of biological,
social, or cognitive markers to identify children at greatest risk for
adverse effects could enhance targeted prevention/intervention ef-
forts.
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Life is what I want; dutifulness is also what
I want. If I cannot have both, I would rather
take dutifulness than life.

—MENCIUS (VI.A.10)
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6

Society and Culture

Suicide carries a social and moral meaning in all societies. At both the
individual and population levels, the suicide rate has long been under-
stood to correlate with cultural, social, political, and economic forces
(Giddens, 1964). Suicide is not everywhere linked with pathology but
represents a culturally recognized solution to certain situations. As such,
understanding suicide and attempting risk prevention requires an under-
standing of how suicide varies with these forces and how it relates to
individual, group and contextual experiences.

Society and culture play an enormous role in dictating how people
respond to and view mental health and suicide. Culture influences the
way in which we define and experience mental health and mental illness,
our ability to access care and the nature of the care we seek, the quality of
the interaction between provider and patient in the health care system,
and our response to intervention and treatment. This has important im-
plications for treating individuals belonging to different racial, ethnic and
cultural groups in the United States, as discussed in detail in the Surgeon
General’s Report, Mental Health: Culture, Race, and Ethnicity (US DHHS,
2001). Cultural variables have a far-ranging impact on suicide. They shape
risk and protective factors as well as the availability and types of treat-
ment that might intervene to lessen suicide. This chapter describes a
framework for thinking about the continuum of cultural influences on
suicide. Next, it explores the roles of the individual, of geographical loca-
tion, of society, and of historical perspective on the social factors that
impact the risk of suicide. Finally, some of the barriers to a full under-
standing of social and cultural forces on suicide are described.
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FRAMEWORK: A SOCIAL SAFETY NET

Human connections through informal and formal organizations and
the tenor of social change are sources of both distressing and liberating
events. They also are the building blocks of a “safety net” that can push
individuals toward or pull them away from suicide as a “solution” to
their problems. A description of this social safety net originated early in
the history of suicide research and evolved over time (Durkheim, 1897/
1951). As illustrated in Figure 6-1, individuals in crises often find them-
selves in social and cultural situations where the both the integration (i.e.,
love, comfort, caring, feelings of belonging) and regulation (i.e., obliga-
tions, duties, responsibilities, oversight) are moderate in level. They would
be near the bottom of the net where the bonds to others are able to “catch”
the individual in crises, protecting them from suicide. However, as a
social or cultural group becomes too loosely bound together on either
dimension, individuals facing crises are not provided with bonds of ei-
ther concern or obligation, are not provided with sufficient support to
deter the resort to suicide as a solution. These circumstances are pre-
sented at the front and left-hand side of the social safety net in Figure 6-1.
For example, historically, in the Austro-Hungarian Empire in the nine-
teenth century, suicide rates have been reported to be correlated with low
levels of social integration (Ausenda et al., 1991). In contemporary times,
individuals in the United Kingdom under age 35 who completed suicide

FIGURE 6-1 Networks and the Durkheimian Theory of Suicide. SOURCE: Pesco-
solido and Levy, 2002. Copyright © 2002. Reprinted with permission from Elsevi-
er Science.
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were found to be more “rootless” and have withdrawn socially compared
to case-controls (Appleby et al., 1999; see also Trout, 1980, on the general
role of social isolation on suicide). Bille-Brahe (1987) attributes the differ-
ences between Norway and Denmark’s suicide rates to be due to differ-
ence in social integration; and in Norway, where the level of integration
among young men was reported to be in decline, suicide rates among this
groups are increasing. Over time, the doubling of the Irish suicide rate
since 1945 appears to be directly related to lower levels of regulation and
integration (Swanwick and Clare, 1997).

However, social and cultural groups can also be repressive, stifling,
and conducive to suicide. In circumstances where the social group de-
mands 100 percent loyalty and commitment, individuals lose their capac-
ity to decide on options to crises. In these “greedy groups” as Coser and
Coser (1979) called them, individuals are called on to demonstrate their
commitment to the group and its causes by handing over the power of life
and death to the group’s needs (See Box 6-1; see right and back side of the
social safety net). Under these circumstances, the social network ties of

BOX 6-1
Cases of “Altruistic” or “Fatalistic” Suicide: September

11, 2001, Jonestown, and the Branch Davidians

There have been a number of recorded instances of apparently ideologi-
cally motivated suicides best explained by understanding the power of the
group beliefs over individuals. The terrorists who willingly gave their lives to
promote the anti-American cause of the Al-Qaeda terrorist organization; the
over 700 individuals in Jonestown, Guyana, who drank cyanide-laced Kool-
Aid; and the members of David Koresh’s religious group who allegedly set
fire to their compound in the face of the federal government’s attempt to
enter, all represent cases where individuals were expected to give up their
lives for the group and its cause. In some cases, there is debate whether these
are situations where the attachment to the group was so strong that individu-
als had handed over their lives willingly (over-integration) or whether there
was coercion (over-regulation) involved. Nevertheless, there is no evidence,
for example, that the religious extremists who become “martyrs” have a men-
tal illness. Palestinian and Israeli psychiatrists and psychologists who have
interviewed “suicide bombers” (recruited or foiled) are impressed with their
acceptance of suicide as a highly positive status, a moral status that is elevat-
ed by their commitment to a radical religious goal. These are all seen as
suicides explained not by individual level decisions or problems but by the
power of the social and cultural groups to which individuals belonged (Black,
1990; Maris, 1997; Pescosolido, 1994).
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integration and regulation are so dense that the safety net closes up and
forms a wall which shatters rather than supports (Pescosolido, 1994). So-
cial and cultural forces that are this strong in their contribution to suicide
must be understood fully and considered in risk prevention.

SOCIETY AND CULTURE IN SUICIDE

The social and cultural factors correlated with suicide have been con-
sidered at four different levels: individual, geographic, societal, and his-
torical influences. The first, the individual, focuses on the influence of
specific events in someone’s life and their affiliation with and participa-
tion in social groups. An approach at this level assumes that critical life
events or circumstances are responsible for suicides. For example, indi-
viduals who face divorce, economic strain, or political repression are of-
ten characterized as suicide risks. Here, empirical research often relies on
the case-control method, comparing at-risk individuals to others, often
matched by age and gender. When considering the second level, the focus
is on the geographic distributions of suicide, often within countries, and
socio-cultural profiles are assessed to see if they contribute to the suicide
rate. These studies rely on suicide rates and characteristics of geographi-
cal areas. For example, individuals living in areas of low social integration
(e.g., high divorce or unemployment rates) have higher risk of suicide.
Third, research at the societal level has examined differences in suicide
rates cross-nationally. Different countries, having different institutional
arrangements, differ significantly with respect to suicide. For example,
Northern European societies, especially Finland and Austria, have espe-
cially high rates, as do many Eastern European post-Soviet countries (e.g.,
Hungary and Russia; see Chapter 2, Table 2-1), whose suicide rates reflect
a general worsening of health conditions in a time of societal turmoil and
crisis with vast economic, political, and social changes. Further, Confu-
cian societies, Japan and China in particular, have comparatively higher
suicide rates than other Asian societies. Moreover, the discrepancy be-
tween male and female rate of suicide is much smaller for Asian, espe-
cially East Asian, societies. At the historical level of analysis, suicide rates
are compared over time periods, to examine either short period effects or
longer-term trends. Trends can be examined and correlated with changes
over time in social and cultural indictors for various societies. Although
these studies use very different approaches and consequently are difficult
to compare and analyze (see van Egmond and Diekstra, 1990), they do
reflect the importance of understanding context and historical period.
The following sections will explore many of the social and cultural factors
that influence suicide and will draw upon data from these multiple levels.
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Family and Other Social Support

Across societies, family attachments influence suicide probability.
Some researchers maintain that the family unit is the single most impor-
tant factor in understanding suicide (e.g., in India, see Gehlot and
Nathawat, 1983). However, others demonstrate that economic circum-
stance of life must also be considered (e.g., Leenaars and Lester, 1995, see
also discussion of the interplay of these variables under occupation and
suicide). Whatever the societal context, living alone increases the risk of
suicide (Allebeck et al., 1987; Drake et al., 1986; Heikkinen et al., 1995).
Family and other social support are protective factors, as will be dis-
cussed.

My mother also was wonderful. She cooked meal after meal for me during
my long bouts of depression, helped me with my laundry, and helped pay my
medical bills. She endured my irritability and boringly bleak moods, drove
me to the doctor, took me to pharmacies, and took me shopping. Like a gentle
mother cat who picks up a straying kitten by the nape of its neck, she kept her
marvelously maternal eyes wide-open, and, if I floundered too far away, she
brought me back into a geographic and emotional range of security, food,
and protection. Her formidable strength slowly eked its way into my depleted
marrowbone. It, coupled with medicine for my brain and superb psychother-
apy for my mind, pulled me through day after impossibly hard day (Jamison,
An Unquiet Mind: A Memoir of Moods and Madness, 1995: 118–119).

Marital Status

Marital status provides an opportunity to see the convergence of
sociodemographic effects on suicide; its influence on suicide rates varies
by gender, culture and across the life course. In general, however, across
many cultures, marriage is associated with lower overall suicide rates,
while divorce and marital separation are associated with increased sui-
cide risk (Allebeck et al., 1987; Charlton, 1995; Heikkinen et al., 1995;
Leenaars and Lester, 1999; Lester and Moksony, 1989; Motohashi, 1991;
Petronis et al., 1990; Zacharakis et al., 1998). Widowed persons are also
more likely to complete suicide (e.g., Heikkinen et al., 1995; Kaprio et al.,
1987; Li, 1995; Ross et al., 1990; Zacharakis et al., 1998; Zonda, 1999). Other
studies suggest that being single also influences the likelihood of commit-
ting suicide (e.g., Charlton, 1995; Heikkinen et al., 1995; Li, 1995; Qin et al.,
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2000). Results for suicide attempts and marital status are slightly differ-
ent. As seen with completions, divorced and single individuals were over-
represented among suicide attempters (Schmidtke et al., 1996). However,
a study in the Netherlands found the lowest overall rates of attempts
were among the widowed (Arensman et al., 1995), perhaps reflecting the
lethality of attempts among this cohort (see Chapter 2).

Cultural context provides insight into the role of marital status in
suicide. In the United States, Stack (1996) found that among African-
Americans, divorce or death of a spouse significantly raised the risk of
suicide, but being single did not. The strength of the association between
marital status and suicide was less than the effect for whites, which the
author suggests is due to stronger family ties.

The impact of marital status also differs for men and women, and
varies across the life course. Models that account for gender often have
found that divorce increases suicide risk in men only; in women divorce
does not seem to exert a strong influence on suicide (e.g., Kposowa, 2000;
Pescosolido and Wright, 1990). In Israel, increased divorce rates between
1960 and 1989 were associated with higher suicide rates for men and
lower suicide rates for women (Lester, 1997). In contemporary Pakistan,
suicides were more prevalent in married than unmarried women (Khan
and Reza, 2000). One controlled study (Heikkinen et al., 1995) found that
suicides were especially common among never-married men ages 30-39
compared to the general population. Theoretical interpretations of this
data frequently echo the suppositions of Durkheim, who proposed that
marriage is protective when it is not over- or under-regulating, and pro-
vides social integration and support through a strong family network
(Durkheim, 1897/1951). For example, reflecting Durkheim’s notion that
very early marriage for men is “over-regulating,” high proportions of
never-married populations are related to lower suicide rates among young
men (Pescosolido and Wright, 1990).

Although the research in this area is incomplete, these results caution
against generalizing on the basis of any single sociodemographic factor.
Heikkinen and colleagues (1995) suggest that some of the age-related
variations in social factors for suicide may be better explained by mental
illness and alcohol abuse. An analysis by Qin and colleagues (2000) sup-
ported this theory. Controlling for psychiatric hospitalization, they found
that marital status was no longer an independent significant suicide risk
factor for women. Other research suggests that the quality of the marital
bond may be most important; domestic violence seems to increase risk for
suicide ideation and attempts across the world (McCauley et al., 1995;
Muelleman et al., 1998; Roberts et al., 1997; WHO, 2001). It has also been
suggested that when marital ties represent the only or primary source of
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social integration and support, the dissolution of the marriage will have
an especially strong effect on increasing suicide risk (Pescosolido and
Wright, 1990). Integration of individual-level variables is necessary to
understand the confluence of these factors.

Parenthood

Being a parent, particularly for mothers, appears to decrease the risk
of suicide. In a prospective study of over 900,000 women followed for 15
years, Hoyer and Lund (1993) noted that both having children and the
number of children decreased the risk of suicide. Across countries, having
a young child appears to be a significant protective factor for women (de
Castro and Martins, 1987; Qin et al., 2000). Pregnant women have a lower
risk of suicide than women of childbearing age who are not pregnant
(Marzuk et al., 1997).

Family Discord and Connectedness

Discord within the family also has an impact on suicide. Increases in
the suicide rates in Ireland between 1970 and 1985 were correlated with a
general decline in social cohesion as marked by a fall in the marriage rate
and rise in the number of separated couples (Kelleher and Daly, 1990). A
study in Scotland (Cavanagh et al., 1999) demonstrated that among pa-
tients with mental disorders, family conflict increased the risk of suicide
by about a factor of 9. The effect of domestic discord also can influence the
suicide rate for children and adolescents. Adolescents who had lived in
single parent families or who were exposed to parent–child discord were
more likely than matched controls to complete suicide (Brent et al., 1994;
see also the case of young Canadians, Trovato, 1992). Furthermore,
Tedeschi (1999) found that exposure to trauma, such as violence, predicts
poor outcomes in children, especially if parental responses are inadequate
(Bat-Aion and Levy-Shiff, 1993; Garbarino and Kostelny, 1993) (see also
Chapter 5). But if parental physical and mental health are sound, children
can do surprisingly well even in the face of terrorism (Freud and Burling-
ham, 1943; Miller, 1996).

On the other hand, some researchers (Borowsky et al., 2001; Resnick
et al., 1997) have noted that perceived parental and family connectedness
significantly protected against suicidality for youth. Other studies also
demonstrated a protective effect of family connectedness and cohesion on
suicidal behavior among American Indian and Alaska Native youth
(Borowsky et al., 1999), Mexican American teenagers (Guiao and Esparza,
1995), and a largely white sample of adolescents (Rubenstein et al., 1989).
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Social Support

Those who enjoy close relationships with others cope better with vari-
ous stresses, including bereavement, rape, job loss, and physical illness
(Abbey and Andrews, 1985; Perlman and Rook, 1987), and enjoy better
psychological and physical health (IOM, 2001; Sarason et al., 1990). Stud-
ies have documented that social support can attentuate severity of de-
pression and can speed remission of depression in at-risk groups such as
immigrants and the physically ill (Barefoot et al., 2000; Brummett et al.,
1998; Shen and Takeuchi, 2001). Studies of youth at risk for adverse out-
comes, including suicide, have demonstrated that social support potently
buffers the effects of negative life events (Carbonell et al., 1998; O’Grady
and Metz, 1987; Vance et al., 1998).

As mentioned above, completed suicide occurs more often in those
who are socially isolated and lack supportive family and friendships (e.g.,
Allebeck et al., 1988; Appleby et al., 1999; Drake et al., 1986). Studies from
across sundry countries and ethnic groups show that suicide attempts
and ideation among youths and adults correlate with low social support
(De Wilde et al., 1994; Eskin, 1995; Hovey, 1999; Hovey, 2000a; Hovey,
2000b; Ponizovsky and Ritsner, 1999), with one study suggesting that
perceived social support may account for about half the variance in sui-
cide potential for youth (D’Attilio et al., 1992). Research has demonstrated
that social support moderates suicidal ideation and risk of suicide at-
tempts among various racial/ethnic groups, abused youths and adults,
those with psychiatric diagnoses, and those facing acculturation stress
(Borowsky et al., 1999; Hovey, 1999; Kaslow et al., 1998; Kotler et al., 2001;
Nisbet, 1996; Rubenstein et al., 1989; Thompson et al., 2000; Yang and
Clum, 1994).

Evidence suggests different mechanisms of support’s influence. So-
cial support sometimes represents part of a protective process that in-
creases self-efficacy and thereby reduces suicidal behavior (Thompson et
al., 2000). At other times social support more directly reduces suicidality
via reducing psychic distress (Schutt et al., 1994). Furthermore, family
and friendship support appear to play somewhat different roles in pro-
tecting against suicidality (Rubenstein et al., 1989; Veiel et al., 1988); men
and woment may differ in use and types of social support (Heikkinen et
al., 1994; Mazza and Reynolds, 1998).

Effective treatment for suicidality, whether medical or psychosocial,
involves human contact and support (see Chapter 7). Recent suicide pre-
vention programming to increase social support and other positive vari-
ables (e.g., Thompson et al., 2000) builds on emerging evidence suggest-
ing a greater ameliorative effect of increasing protective factors than
reducing risk (Borowsky et al., 1999; Vance et al., 1998).

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


SOCIETY AND CULTURE 201

Religion and Religiosity

In general, participation in religious activities is a protective factor for
suicide. In the United States, areas with higher percentages of individuals
without religious affiliation report correspondingly higher suicide rates
(Pescosolido and Georgianna, 1989). Annual variation in the suicide rate
tends to correlate with annual variation in church attendance (Martin,
1984). Furthermore, older adults (50 or more years of age) who are in-
volved with organized religion are less likely to complete suicide (Nisbet
et al., 2000). Similarly, areas in the former Soviet Union with a strong
tradition of religion had lower suicide rates from 1965 to 1984 (e.g., the
Caucasus and Central Asia; Varnik and Wasserman, 1992).

The protection afforded by religion may have several components.
Involvement with religion may provide a social support system through
active social networks (see Stack, 1992; Stack and Wasserman, 1992). Sui-
cide may be reduced with religious affiliation because of the proscription
against the act (e.g., Ellis and Smith, 1991). Belief structures and spiritual-
ism may also be protective at an individual level as a coping resource
(e.g., Conway, 1985-1986; Koenig et al., 1992) and via creating a sense of
purpose and hope (see Chapter 3 on these protective factors) (e.g., Herth,
1989; Werner, 1992; 1996).

Religious Affiliation

Historically, studies of Western Europe indicated that those countries
or regions within countries that were Catholic as opposed to those that
were Protestant had lower suicide rates; this has been proposed to be
related to increased social contact and affiliation in practiced Catholicism
(Durkheim, 1897/1951; Masaryk, 1970). In the United States, this classic
hypothesis also has received empirical support (Breault, 1986; Lester,
2000b). However, unlike much of Europe, the United States has experi-
enced intensive and widespread denominationalism among Protestant
groups. While religion continues to be correlated differentially with sui-
cide, it appears that areas with both a greater presence of Catholics and
evangelical or conservative types of Protestantism (e.g., Southern Baptist)
report lower suicide rates compared to those with higher representation
of mainline or institutional Protestantism (e.g., Episcopalian, Unitarian).
The presence of Jewish adherents results in a small but inconsistent effect
on reducing suicide rates (Pescosolido and Georgianna, 1989). However,
the proportion of Islamic adherents does not appear to be related to sui-
cide rates (Lester, 2000a).

This research points to the social ties formed (by volition and obliga-
tion) across these different religious groups rather than differences in
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dogma. This conclusion is further supported by evidence that indicates
that in the “historical hubs” of religions (e.g., Lutherans in the Midwest,
Jews in the Northeast), the protective effects of religious affiliation are
stronger. Conversely, where religious adherents are located outside of
these places, the effect of affiliation on suicide (e.g., Jews and Catholics in
the South) may produce more suicides. It has been suggested that it is
precisely in those places where religions have constructed institutions of
assistance and informal communities of support that religion’s protective
effects are strongest (Pescosolido, 1990).

Studies at the individual level of assessment further explicate the role
of religion in reducing risk of suicide. Maris (1981) compared suicide
rates among Catholics and Protestants in Chicago between 1966 and 1968.
He found that for all age groups and across both sexes, the suicide rate for
Protestants was greater than the suicide rate for Catholics. Immigrants to
the United States who identified as Catholic report significantly lower
lifetime rates of suicide ideation (3.7% vs. 11.8%) and suicide attempts
(1.6% vs. 2.6%) than non-Catholic immigrants. Scores on church atten-
dance, perception of religiosity, and influence of religion were negatively
associated with suicidal ideation. When sex, marital status, and socioeco-
nomic status were factored in, the perceived influence of the religion item
was the strongest significant independent predictor of suicidal ideation.
Those individuals who perceived religion to be influential in their lives
reported less suicidal ideation, and those individuals who attended
church more often reported less suicidal ideation. These findings yielded
no support for the notion that affiliation with Catholicsm shows less sui-
cide risk than with other religions, as church attendance rather than reli-
gious affiliation accounted for most of the variation in suicide attitudes.
These findings do, however, lend support to the notion that religiosity
plays a protective role against suicide. Although most studies of religion
and suicide have focused on adult samples, some have found that church
attendance among youths of various ethnic/racial backgrounds reduces
suicide risk, including suicide attempts (Conrad, 1991; Kirmayer et al.,
1998; 1996). A large meta-analysis of U.S. adolescent data that controlled
for sociodemographic variables indicates that religiousness decreases risk
of suicide ideation and attempts in youths (Donahue, 1995).

Religious Beliefs

Actively religious North Americans are much less likely than nonreli-
gious people to abuse drugs and alcohol (associated with suicide), to
divorce (associated with suicide), and to complete suicide (Batson et al.,
1993; Colasanto and Shriver, 1989). Stack and Lester (1991) found that
those individuals who attended church more often reported less approval
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of suicide as a solution to life’s problems. In a study involving 100 college
students, Ellis and Smith (1991), using the Reasons for Living Inventory
(Linehan et al., 1983) and the Spiritual Well-Being Scale (Paloutzian and
Ellison, 1982), found results that strongly indicate a high positive relation-
ship between an individual’s religious well-being (faith in God) and that
person’s moral objections to suicide; existential well-being correlated with
adaptive survival and coping beliefs (see Chapter 3). Decades-long study
of at-risk individuals has also suggested that religious involvement and
beliefs can influence positive outcomes by providing persons with a sense
of meaning and purpose (Werner, 1992; 1996).

Several epidemiologic studies have reported lower rates of depres-
sion among religious persons, whether healthy or medically ill (Kendler
et al., 1997; Kennedy et al., 1996; Koenig et al., 1992; Koenig et al., 1997;
Pressman et al., 1990). Koenig et al. (1998) also found that intrinsic reli-
giousness (i.e., religious beliefs representing a person’s primary, unifying
life motive) significantly increased the speed of remission from depres-
sion by 70 percent for every 10-point increase on the Hoge Intrinsic Reli-
giousness scale. These changes were independent of other factors pre-
dicted to speed remission, including changing physical health status,
religious activity, and social support.

Religious activity has also been found to be protective against suicide
risk factors such as alcohol abuse, drug abuse, and anxiety disorder
(Braam et al., 1997a; Braam et al., 1997b; Gorsuch, 1995; Koenig et al.,
1992; Koenig et al., 1993; Koenig et al., 1994; Pressman et al., 1990). Fur-
ther, a number of studies provide some evidence that spiritual protective
factors (e.g., religious beliefs) may inoculate individuals against stressful
life experiences (Conway, 1985-1986; Koenig et al., 1999; McRae, 1984;
Pargament, 1990; Pargament et al., 1998; Park and Cohen, 1993; Park et al.,
1990). At least one study has found attenuation of immune-inflammatory
responses in those who regularly attend religious activities that could not
be explained by differences in depression, negative life events, or other
covariates (Koenig et al., 1997).

Koenig et al. (1998) noted that using spiritual/religious practices to
treat depression and anxiety has been found effective. Propst et al. (1992)
found religious therapy resulted in significantly faster recovery from de-
pression when compared with standard secular cognitive-behavioral
therapy. Similarly, Azhar et al. (1994) randomized 62 Muslim patients
with generalized anxiety disorder to either traditional treatment (sup-
portive therapy and anxiolytic drugs) or traditional treatment plus reli-
gious psychotherapy. Religious psychotherapy involved the use of prayer
and reading verses of the Holy Koran specific to the person’s situation.
Patients receiving religious psychotherapy showed significantly more
rapid improvement in anxiety symptoms than those receiving traditional

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


204 REDUCING SUICIDE

therapy. Such studies suggest that being exposed to spiritual protective
factors may also provide some protection from some types of mental
illness associated with suicide.

Cultural Values and Suicide

In some cultures, suicide is morally acceptable under particular cir-
cumstances. Although most Western religions forbid suicide (see Chapter
1), some Eastern religions are more accepting. Among Buddhist monks
for example, self-sacrifice for religious reasons can be viewed as an hon-
orable act. During the Vietnam War, Buddhist monks set themselves on
fire in protest (Kitagawa, 1989). In Japan, attitudes toward suicide are
mixed, but some sanction and even glorify suicide when done for “good”
reasons for controlling one’s own destiny (Tierney, 1989). The Hindu code
of conduct condones suicide for incurable diseases or great misfortune
(Weiss, 1994).

Other cultural traditions sanction suicide. For example, in India it is
acceptable for a widow to burn herself on her husband’s funeral pyre in
order to remain connected to her husband rather than to become an out-
cast in society. The traditional belief is that with this act, a husband and
wife will be blessed in paradise and in their subsequent rebirth
(Tousignant et al., 1998). In Japan, hara-kiri was a traditional suicide com-
pleted by warriors in the feudal era (Andriolo, 1998) and as recently at
1945 army officers completed suicide after the defeat of Japan (Takahashi,
1997). Suicide by hara-kiri, a disembowelment, is slow and painful and
considered by some to symbolize exercising power over death (Takahashi,
1997).

Some cultures see suicide as an acceptable option in particular situa-
tions. Suicide in Japan may be a culturally acceptable response to dis-
grace. Furthermore, it is more acceptable to kill one’s children along with
oneself than to complete suicide alone, leaving the children in others’ care
(Iga, 1996; Sakuta, 1995). Similarly, in the Pacific region, suicide repre-
sents one culturally recognized response to domestic violence (Counts,
1987). Wolf (1975) reports that Chinese women with no children can dem-
onstrate their faithfulness to their husbands through suicide upon their
spouse’s death.

Clearly, a society’s perception of suicide and its cultural traditions
can influence the suicide rate. Greater societal stigma against suicide is
thought to be protective from suicide, while lesser stigma may increase
suicide. Chapter 9 discusses further the ways in which stigma and per-
ceptions of suicide may affect suicide and mental health care in general.
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Economic Influences and Socioeconomic Status

Epidemiological analyses reveal that occupation, employment status,
and socioeconomic status (SES) affect the risk of suicide. A recent IOM
report (2001) describes at length the influence of social factors (including
employment and SES) on health in general. Many of the same issues exist
when focusing on suicide. Some studies that address these issues for
suicide and suicidal behavior are described here.

Occupation

Some professions have higher risk for suicide than others. Physicians
and dentists, for example, have elevated suicide rates even after control-
ling for confounding demographic variables, whereas higher suicide rates
for occupational groups such as police officers and manual laborers, may
be best explained by the demographics of these subgroups (see Chapter
2). It is interesting that in some northern European countries, rates among
physicians show gender differences; women having greater risk than men
(in Sweden, see Arnetz et al., 1987; in England and Wales see Charlton,
1995; Hawton et al., 2001; in Finland, see Lindeman et al., 1997; Stefansson
and Wicks, 1991). Some suggest that greater access to means among these
professions contribute to the higher rates (Pitts et al., 1979). While some
find that blue-collar workers are more likely to complete suicide, others
find high suicide among professional classes (Kung et al., 1998), confirm-
ing earlier theories (e.g., Powell, 1958) suggesting that the risk of suicide
is elevated at both ends of the occupational prestige spectrum. Chapter 2
describes recent research on this phenomenon.

Specific influences of occupation-related factors on suicide remain
unclear. Mental illness and employment variables influence each other,
with mental illness sometimes disrupting employment, and unemploy-
ment sometimes exacerbating mental illness. Research has implicated eco-
nomic strain in marital disruption (e.g., Conger et al., 1990; Kinnunen and
Pulkkinen, 1998; Vinokur et al., 1996; White and Rogers, 2000), and
Zimmerman (1987) found, for example, that state welfare spending ap-
pears to influence suicide rates via increasing income and lowering di-
vorce (see above section on marital status and suicide). The occupation-
suicide relationship also demonstrates variability according to ethnic
differences. One recent study (Wasserman and Stack, 1999) suggests no
difference between Black and White suicide in high-status occupations
when controlling demographic factors, whereas Whites evidence greater
suicide rates for low-status jobs. South (1984), however, found a positive
correlation between diminishing Black-White income gaps and Black sui-
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cide rates. Increased income has been shown to increase the risk for at-
tempted suicide in African-American females (Nisbet, 1996). One hypoth-
esis for such relationships (Kirk and Zucker, 1979) posits that as discrimi-
nation against Blacks decreases, they are less able to blame external
factors/society for life difficulties, and so turn blame inward. Nisbet (1996)
contends, however, that observations of income’s effects on Black suicide
rates most strongly reflect changes in African Americans’ social support
networks as their socioeconomic status changes.

HEADLINE: Four Ukrainians kill themselves in separate incidents
DATELINE: Kiev

Four Ukrainians ended their lives in Kiev in separate overnight incidents, the
Interfax news agency reported Thursday.

The usual suicide rate in the Ukrainian capital is three or four a month, a city
spokesman said.

One woman, 76, threw herself from the sixth floor balcony of a hospital
where she was undergoing treatment. A man, 74, jumped from his window
in an apartment high-rise.

Another retiree ended his life by pouring petrol over his body and setting
himself on fire in his own apartment. Firemen responding to the scene were
able to douse the blaze, but could not save him.

Though Ukraines economy is slowly improving, retirees are often forced to
live on pensions as small as 20 dollars a month, sometimes not paid on time.

A man, 37, hanged himself in his house because of reported business prob-
lems.

More than 14,000 Ukrainians commit suicide every year, in a population of
around 50 million, the report said.

SOURCE: Deutsche Presse-Agentur, November 23, 2000. Reprinted by permission of
Deutsche Presse-Agentur.

Such transactional processes between individual characteristics and
environmental contexts underscore the complexity of the issue and the
lack of transactional, longitudinal research uncovering the relative contri-
butions to suicide risk of occupational stress, professional milieu, dis-
crimination and acculturation, demographics, and means availability.
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Unemployment

Unemployment is clearly associated with increased rates of suicide.
In a broad review (Platt, 1984), an analysis of individual and aggregate
cross-sectional studies and individual and aggregate longitudinal studies
showed that almost all demonstrated a greater rate of suicide and/or
suicide attempts with unemployment. This relationship has been docu-
mented in many countries, including Canada, Australia, Germany, Italy,
Trinidad and Tobago, England and Wales, and Taiwan (Cantor et al.,
1995; Chuang and Huang, 1996; Hutchinson and Simeon, 1997; Preti and
Miotto, 1999; Saunderson and Langford, 1996; respectively: Trovato, 1992;
Weyerer and Wiedenmann, 1995). A recent study in the United States,
based on National Longitudinal Mortality Study (Kposowa, 2001), re-
vealed a 2-fold increase in risk of suicide among the unemployed. Some
gender differences may exist, as noted by Crombie (1990) in an assess-
ment of suicide across 16 countries (e.g., in: Japan, Goto et al., 1994; the
U.S., Kposowa, 2001; England and Wales, Lewis and Sloggett, 1998; Italy,
Platt et al., 1992; New Zealand, Rose et al., 1999; Northern Ireland, Snyder,
1992). Within Italian counties, for instance, the influence of unemploy-
ment on suicide rates was reported to be greater for men than women
(Preti and Miotto, 1999). In the United States, a recent analysis (Kposowa,
2001) suggested that while the relationship is stronger in men within the
short-term, when followed for 9 years, unemployed women were actually
more vulnerable to suicide than unemployed men.

Increases in national unemployment rates have had a mixed influ-
ence on suicide rates. Increased unemployment in Ireland has been cred-
ited with increased suicide between 1978 and 1985 (Kelleher and Daly,
1990). On the other hand, unemployment rates did not predict suicide
rates in Hong Kong from 1976 to 1992, or in either the United States or
Canada from 1950 to 1980 (Leenaars et al., 1993; Lester, 1999). In Japan
from 1953 to 1972, the suicide rate for both men and women was posi-
tively correlated with unemployment. However, after 1972 and through
1986, the relationship did not hold. This change was hypothesized to
reflect larger changes in the global economy as a transition from an indus-
trial to a service economy occurred in Japan as it did in many capitalist
societies (Motohashi, 1991).

Socioeconomic Status

A strong predictor of suicide, across levels, time, and countries, is
socioeconomic disadvantage. Overall suicide rates appear to be associ-
ated with indicators of economic distress (Stack, 2000). For example, sui-
cide rates are highest in low-income areas within Stockholm and across
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Sweden as a whole (Ferrada-Noli, 1997; Ferrada-Noli and Asberg, 1997).
The same relationship holds true in Canada (Hasselback et al., 1991),
Australia (Cantor et al., 1995), and London (Kennedy et al., 1999). In
addition, perceptions of individuals’ possibilities for earnings (i.e., per-
manent income) have been implicated in suicide risk (Hamermesh and
Soss, 1974). Using individual level data on suicides of men in New Or-
leans, Breed (1963) documented a link between suicide and indicators of
downward mobility, reduced income, and unemployment. In England
and Wales, areas characterized by lower social class had higher rates of
suicide (Kreitman et al., 1991). Even among those younger than 25, lower
social status increased the likelihood of suicide compared to the local
population (Hawton et al., 1999).

Similarly, societal-wide economic downturns have been linked to
higher suicide rates. For instance in the United States, Wasserman (1984),
using a multivariate time-series analysis, found that the average monthly
duration of unemployment (1947 to 1977) and the Ayres business index
(1910 to 1939) were related to the suicide rate. Pierce (1967) notes that the
greatest changes in the economic cycle have been associated with greater
increase in the suicide rate.1 Reflecting the importance of social stratifica-
tion, as discussed earlier, the greatest increases in the British suicide rate
occurred in areas with the greatest absolute increase in social fragmenta-
tion and economic deprivation (Whitley et al., 1999). In Japan, Singapore,
Taiwan, and Hong Kong following the decline of Asian post-World War
II prosperity (La Vecchia et al., 2000; Schmidtke et al., 1999), suicide rates
increased. In contrast, in the Nis region of Yugoslavia, the suicide rates
dropped between 1987, when the country was economically and politi-
cally stable, and 1999, at the peak of the economic and political crisis
(14.8/100,000 to 13.8 in males and 6.8 to 3.7 in females). Likewise, the rate
in China remained high in its period of greatest economic growth (Chan
et al., 2001). Phillips, Liu, and Zhang (1999) suggest that current high rates
of suicide in China are related to social changes resulting from economic
reforms that were instituted in 1978. These trends in suicide, repeated in
many developing societies, suggest the destabilizing effects of current
phases of social change spurred by economic shifts and further points to
the critical role of the social environment and larger contextual forces.

Economic conditions can affect suicide in other ways as well. Alcohol
consumption and marital discord can increase with financial difficulties,
which can increase risk of suicide. Relocation of individuals or families
can result as a consequence of unemployment or financial strain. The
increased stress of breaking social bonds increase suicide risk (Stack, 2000).

1However, the Depression years saw a drop in the suicide rate from a high of 17 per
1000,000 in 1933 to a low 9.6 in 1944.
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Those left behind may also be at increased risk. For example, in China,
100,000,000 economic migrants from rural to urban areas left behind
young wives responsible for small children, care of the elderly, and farm-
ing. With limited economic support, many of these women complete sui-
cide as a result of the tremendous pressure (Shiang et al., 1998).

The Political System

During time of war, suicide among the population is generally re-
duced (Lester, 1993; Somasundaram and Rajadurai, 1995). However, po-
litical coercion or violence can increase suicide. In the former Soviet Union,
areas experiencing sociopolitical oppression (the Baltic states) and forced
social change (Russia) had higher suicide rates compared to other regions
(Varnik and Wasserman, 1992). While Sri Lanka’s Tamils have long expe-
rienced a high suicide rate, its majority Sinhalese population experienced
a low rate until the start of Civil War two decades ago, when its rate
increased greatly (Marecek, 1998; Ratnayeke, 1998; Somasundaram and
Rajadurai, 1995). Furthermore, war can promote altruistic suicides. In
ancient times in China, for example, those soldiers thought to be particu-
larly brave stepped forward in front of battle lines to complete suicide as
a demonstration of the fierceness of their loyalty and determination
against invading armies from Central Asia (Lin, 1990; Liu and Li, 1990).

General political activity such as United States presidential elections
correlates with decreased suicide rates; researchers suggest that this is a
consequence of stronger social integration during these times (Boor, 1981).
However (Phillips and Feldman, 1973), this correlation is not supported
by all studies (Wasserman, 1983).

The relationship between political, social and economic power and
suicide rates is interesting, but direct data is limited. A positive correla-
tion has been observed across 26 nations between male and female sui-
cide rates and women’s access to social, economic, and political power
(Mayer, 2000). De Castro et al. (1988) showed that in Portugal, the rise of
the female independence movement correlated with a significant rise in
the female suicide rate, particularly among professional women living in
urban areas. This change in the rate may have been mediated through an
increase in alcohol use among the professional women subsequent to
achieving greater independence. As mentioned in Chapter 2, infrequently-
held professional roles (e.g., women entering male-dominated profes-
sions) appear to increase suicide risk, though precise pathways of influ-
ence remain unknown.

The discussions above regarding occupation/employment and socio-
economic status, and the discussion in Chapter 2 of racial and ethnic
differences in suicidality allude to differential social power as reflected by
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racial/ethnic and sexual discrimination. The relationship of power to sui-
cide in these contexts is extremely complex; the power a certain group has
on a macro-social level must be disentangled from individuals’ perceived
personal and interpersonal control, economic power, and self-perception
of the ability to foster change. Emerging areas of community and cultural
psychology refer to this latter concept as “sociopolitical control,” and
have found evidence that sociopolitical control may moderate the rela-
tionship between certain risk factors and mental health outcomes (e.g.,
Zimmerman et al., 1999) by contributing to self-esteem and promoting
self-efficacy. Other research shows that lack of power may engender hope-
lessness and exacerbate stress. Studies that focus on these concepts could
help explicate phenomenological and etiological aspects of suicide among
marginalized and disadvantaged sub-populations.

Community Characteristics: Rural vs. Urban

Consistently, suicide rates are higher in rural areas than in urban
areas (see Chapter 2). In China, the rate is two to five times greater in the
rural regions (Ji et al., 2001; Jianlin, 2000; Phillips et al., 1999; Yip, 2001).
Young Chinese women kill themselves three times more often in rural
areas than in urban areas (Ji et al., 2001). This same trend has also been
documented in young males in Australia (Wilkinson and Gunnell, 2000).
Even among Greek adolescents where the suicide rate is relatively low,
urban areas reported significantly lower suicide rates than rural areas
(Beratis, 1991). In the Ukraine, suicide is also more frequent in rural areas
and in industrially developed regions than in the cities (Kryzhanovskaya
and Pilyagina, 1999). Over time in some countries, the effects of rural–
urban residence are changing. In Japan, for example, the discrepancy
between suicide rates in rural and urban districts increased from 1975 to
1985 but declined in subsequent years (Goto et al., 1994).

Social Changes and Suicide

From the beginnings of the social science study of suicide rates, mas-
sive social change, especially that evidenced by the rise of the industrial
age, has been implicated as a major cause of rising suicide rates (Masaryk,
1970; Porterfield, 1952). Not surprising then, is the recent decrease in
suicide in many Western European countries and the contrasting increase
in Eastern European countries (Sartorius, 1995). The rates in Russia dur-
ing the post-Soviet era have increased, in keeping with an overall increase
in age-adjusted mortality and morbidity. Age-standardized suicide rates
have almost doubled between 1970 and 1995 in Latvia (Kalediene, 1999).
In the Ukraine, the suicide rate increased by 57 percent between 1988 and
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1997 (Kryzhanovskaya and Pilyagina, 1999). However, during Perestroika
in Russia (1984 to 1990), suicide rates declined by approximately 32 per-
cent for males and 19 percent for females (Varnik et al., 1998). The de-
crease in female suicide was the same as seen in the rest of Europe,
whereas the male decrease in suicide rate was 3.8 times that observed in
other European countries. This large decrease in Russian male suicides
coincided with a national, multi-pronged anti-alcoholism campaign over
the same period. In this way, social circumstances interacted to provide
increased hope for economic prosperity and social freedoms, with signifi-
cantly reduced access to alcohol, creating a period associated with the
greatest decrease in male suicide rates across the globe in the last 20 years
(Wasserman and Varnik, 2001).

Suicide rates have declined in the Baltic countries (Estonia, Latvia,
and Lithuania) since 1986, which marked the onset of turbulent social
change (Varnik et al., 1994). Rancans and colleagues (2001) determined
that the rapid swings in the suicide rate in Latvia between 1980 and 1998
could not be explained by the changing employment rate, a sudden drop
in the GDP, or a rapid increase in first-time alcohol psychosis. Makinen
(2000) concludes that, while suicide and social processes in Eastern Eu-
rope during recent periods of social change are clearly linked, there re-
main complexities regarding the mechanisms and the specific aspects of
the social change that may affect suicide rates.

LaVecchi et al. (1994) analyzed World Health Organization data from
1955–1989 for 57 countries and suggested that trends are decreasing in
many parts of the less developed world including Latin America and Asia
(with the exception of Sri Lanka). Others contend that suicide rates have
increased in less developed countries or among particular segments of the
population in these countries (Makinen, 1997). For example, the rate of
suicide in Sri Lanka has risen from modest levels to one of the highest in
the world over the last 50 years (Marecek, 1998). In Singapore, the last 10
years shows a greater disparity in male and female suicide rates. Prior to
this time, the gender gap had diminished, and the current discrepancy
appears to result from decreasing rates among women rather than any
real change in male suicide levels (Parker and Yap, 2001). Micronesia
witnessed a spike among adolescents and youth in the 1970s and 1980s.
Researchers attributed this “epidemic” to vast social changes associated
with modernization and globalization, which resulted in the breakdown
of traditional values and practices and the development of “normlessness”
or anomie, especially among adolescents (Rubinstein, 1983). In Western
Samoa, for example, the rise in suicide rates since 1970 has been hypoth-
esized to result from rising expectations among adolescents in the context
of fading opportunities due to Western Samoa’s peripheral position in the
world economy (Macpherson and Macpherson, 1987). In China, most re-
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cent data from the Chinese government for 2000 show a significant fall in
suicide rate from 23 per 100,000 to 17 per 100,000.

CHALLENGES

Cross-National Differences: Real or Artifact?

Interpretation of cross-national suicide rates are subject to several
limitations. First, different countries may assign different meaning and
classification to the acts. Kelleher et al. (1998) report that countries with
religious sanctions against suicide were less likely to report their suicide
rates to the World Health Organization, and on average, their reported
rates were lower than for countries without sanctions.2 In India, suicide
rates may be misrepresented due to traditional and unique cultural prac-
tices such as “dowry death,” which is a category of deaths of young
married women including both homicide and suicide following from in-
tense coercion for payment of unpaid or additional dowry. It may be
difficult to differentiate homicide from suicide in the investigation of such
deaths (Khan and Ray, 1984; Leslie, 1998). Second, difference among coun-
tries may reflect the capacity of the emergency health care system to
respond rather than differences in the intent of the individuals. For ex-
ample, the high rate of suicide among young Chinese women may result
from the lethality of available means in the face of limited treatment avail-
ability. Women living on farms in China often have ready access to ex-
tremely toxic pesticides. It is often not possible to obtain emergency treat-
ment after these chemicals are ingested in an impulsive moment. Thus,
cases that might end up as suicide attempts in the United States are fatal
in China. Difference in the demographics of suicide attempts and comple-
tions between counties may reflect these artifacts of infrastructure rather
than psychological or biological differences (Ji et al., 2001). Third, the
organization and functioning of medico-legal officials across countries
has long been thought to produce artifactual differences even between
similar countries such as Britain and Scotland (Barraclough, 1972). Most
developing societies lack registries and expertly trained officials to record
suicide. Further, there are cross-national differences in the underlying
logic of classifications systems. In India, for example, the classification
scheme focuses on social stressors rather than psychopathology. In 1997,
only 4.9 percent of all suicides were attributed to mental disorders, while
other causes were cited for the remaining 95.1 percent (e.g., family prob-
lems (18.4 percent), love affairs (3.7 percent), poverty (3.4 percent)) (Gov-

2It is uncertain whether the rates are low because of the protective effects of religion or
because of misrepresentation of cause of death.
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ernment of India, 1999). Phillips and colleagues (1999) suggest that the
high suicide rates in China might be due to lower deliberate miscalcula-
tions of rates there than in other countries where suicide is illegal or can
elicit serious consequences for families.

Integrating Approaches

Individual and Aggregate Studies

Studies that integrate the events at an individual level with events at
an aggregate level can be extremely valuable to the understanding of
suicide risk. These studies are scarce. The few that have been done sug-
gest that contextual level findings do not simply reflect summed indi-
vidual level effects. For example, in one study in the United States, the
influence of social and cultural characteristics at the county level (a lower
level of aggregation) was not as strongly associated with suicide rates as
at the county group level (a higher level of aggregation; Pescosolido and
Mendelsohn, 1986). Theoretical and methodological barriers impede un-
derstanding how individuals facing similar personal crises respond dif-
ferently depending on the social and cultural context in which they live
their lives. For example, even with the classic findings regarding religion,
it is essential to document whether it is only the Catholics in areas with
high representation of Catholics who are “protected” from suicidal risk,
whether the social context exerts a protective effect across the region, and
whether being a member of a different group results in greater suicidal
risk. Appendix A illustrates an approach that can be used to address some
of these issues. As described in greater detail there, a breakdown of sui-
cide rate by county shows geographic distributions. Using a spatial distri-
bution of Bayes estimates reveals outliers, that is, counties that are unlike
those surrounding them. For example, in the western United States and
Alaska where suicide rates are typically high, a few counties have Bayes
estimates that are consistent with the national average. Similarly, in the
central United States where there is a high concentration of counties with
the lowest suicide rates, there are also a few counties that exhibit the
highest suicide rates. Identification of these spatial anomalies and exam-
ining the particular characteristics that account for them can be a fruitful
area for further research.

A Biopsychosocial Understanding

The interactions between social environment and general health are
well documented, and it is clear from the evidence that the mechanism
goes beyond access to health care or exposure to environmental toxins
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(IOM, 2001). Poverty, discrimination, and social isolation are associated
with poor health. Links between mental illness and culture, race, and
ethnicity also have been described (US DHHS, 1999; US DHHS, 2001).
Risk factors are thought to involve everything from genetic variation in
metabolism to the adverse effects of poverty and discrimination. These
links are likely to extend to suicide, but the evidence is limited.

As described in this report, many factors impact the risk of suicide:
social, psychological, and biological. Box 6-2 describes efforts to disen-
tangle the roles of these factors among the Old Order Amish. Mental
illness, personality and temperament, societal and individual experiential
factors like economic depression, interpersonal loss, societal violence and
childhood trauma, and the social context for these experiences are all
important to consider in assessment of any individual. Psychic distress
may be a common thread across cultures and diagnoses for those who are

BOX 6-2
The Old Order Amish: Interplay of Genetic and

Socio-cultural Factors

In studying 26 suicides over a 100 year period among the Amish of Penn-
sylvania, Egeland and Sussex (1985) found that suicides clustered in four
primary pedigrees with heavy loading for bipolar, unipolar, and affective
illnesses. Yet attempts to verify a specific genetic link have failed (Egeland et
al., 1987; Kelsoe et al., 1989). While still cited as evidence for a genetic
component for affective disorders and suicide (e.g., Roy, 1993), the specific
link for inheritance among the Amish is unresolved. To understand suicide
among the Amish, it is important to consider their social and cultural circum-
stances. While the Amish have rates of bipolar illness similar to the non-
Amish population (Egeland et al., 1983), Amish communities have a high
level of social integration. Consequently, individuals are at greater risk if their
social support networks are affected or if the larger community faces crises.
Kraybill et al. (1986) suggest that suicides clustered during times when the
community as a whole was under stress from outside social pressure resulting
from the modernization of agriculture and schooling. This is further supported
by the socio-demographic profiles of the suicides. While the gender distribu-
tion (3 males to 1 female) did not vary from the surrounding area, they were
predominant among the middle age groups, those most likely to confront the
outside pressures. There were no suicides among youth (under 18). Elders
(over 59) were also at much lower risk in comparison with the surrounding
population. While these findings need to be interpreted cautiously because of
the small number of cases, these patterns suggest the utility of and need for
integrated biological, genetic, and social/behavioral science research.
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suicidal. Despite years of research, we cannot predict who will commit
suicide. African-American women, for example, have many risk factors
including discrimination, poverty, exposure to violence, etc., but also have
one of the lowest suicide rates. Why do some people with such adversity
not commit suicide while others do? An understanding of this seemingly
paradoxical relationship through biopsychosocial research is critical to
the advancement of suicidology. Suicide can only be understood by inte-
grating approaches that have historically remained distinct.

FINDINGS

• Culture strongly influences how individuals view suicide. Cul-
tural values and social structures largely determine the type and degree
of both stressors and support, availability of means and access to treat-
ment, and social prescriptions or proscriptions concerning suicidal be-
havior.

• Across cultures, family cohesion and support acts as a buffer
against suicidality; parenthood protects against suicide, particularly for
women. Divorced and never-married status generally increases suicide
risk, especially among men. Social support and various types of religious
involvement and beliefs are protective against suicide.

• Unemployment and low socioeconomic status generally increase
suicide risk. Societal-wide economic and social changes also influence the
incidence of suicide. Social change can create economic hardship, increase
family discord, result in migration or separation of families and friends,
increase use of alcohol, etc. Investigation into the complex interaction of
the macro-social and individual variables is valuable. Yet there are few
studies that integrate the events at an individual level with events at an
aggregate level.

The field requires additional research on the interactions of indi-
vidual and aggregate level variables. Since biological, psychoso-
cial, and sociological factors all amplify or buffer the risk of sui-
cide, future research needs to incorporate interdisciplinary,
multi-level approaches. Studies on the interactions of genetics and
psychosocial, socio-political, and socioeconomic context, for ex-
ample, are necessary.

Use of data from developing societies that comprise more than 80
percent of the world’s population and look somewhat different than
United States data may provide a more representative picture for
poor and middle income countries. Contrasts among international
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suicide data also offer important insights into the influence of cul-
tural/macro-social contexts on suicide.

• Cultures vary in their stigma against suicide, in treatment avail-
ability, in classifications of suicide and mental illness, and in the infra-
structure for monitoring death by suicide. These differences render cross-
national comparisons of suicidal behavior difficult.

New approaches and assessments are needed to ensure that social
epidemiological findings are sufficiently powerful in predicting suicide
to overcome classification differences that arise from diverse understand-
ings and recording of behaviors that may be considered suicides. In addi-
tion, research based on ethnography and other qualitative methods pro-
vides greater detail about the setting, conditions, process, and outcome of
suicide and should be developed to deepen and make more valid psy-
chological autopsy studies.
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I like living. I have sometimes been wildly,
despairingly, acutely miserable, racked
with sorrow, but through it all I still know
quite certainly that just to be alive is a
grand thing.

—AGATHA CHRISTIE
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Medical and
Psychotherapeutic Interventions

Almost half of the individuals who complete suicide in the United
States are diagnosed with a mental disorder and are under treatment by a
mental health professional (Conwell et al., 1996; Fawcett et al., 1991; Har-
ris and Barraclough, 1997; Isometsa et al., 1994; Robins et al., 1959). To be
able to prevent suicide through treatment and therapy, it is necessary to
know when the individual is in immediate danger of dying by suicide.
However, existing assessment instruments may help in identifying who
is at risk, but do indicate when they will be at risk. Further, since certain
life events can precipitate suicide in some but not all patients, their pre-
dictive value is poor. Many at-risk patients receive medication for mental
disorders. But while these medications often reduce the symptoms of
these disorders, the effectiveness of such medications to decrease the risk
of suicide is unknown. Medications are best delivered in the context of a
therapeutic relationship featuring an ongoing and appropriate psycho-
therapy or counseling, conscientious follow-up, and an overall flexible
treatment plan that considers the socio-cultural context of the patient.
This chapter addresses issues of assessment, reviews current knowledge
about the effectiveness of medications for suicidality, and describes the
impact of hospitalization and psychotherapy on suicidality.

ASSESSMENT

Suicide risk is difficult to assess. Individuals making serious suicide
attempts may knowingly withhold their intentions (e.g., Apter et al., 2001;
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Morrison and Downey, 2000; Negron et al., 1997). No psychological test,
clinical technique, or biological marker is sufficiently sensitive and spe-
cific to accurately assess short-term prediction of suicide in an individual
(Goldstein et al., 1991). A prospective study (Pokorny, 1983) of 4800 con-
secutive patients at a Veterans Administration hospital used 21 known
suicide risk factors to identify 803 patients with increased risk of suicide.
Thirty of these identified patients completed suicide during a 5-year fol-
low-up period. But an additional 37 patients than had not been assessed
as at-risk also completed suicide. Even an optimal measure with the unre-
alistically low rate of false-positives and false-negatives (1 percent) would
only correctly assess 20 percent of those who complete suicide
(MacKinnon and Farberow, 1976). Assessment instruments can be useful
tools but are not a substitute for clinical judgement. Nevertheless, assess-
ment is an important component of psychopharmacological and psycho-
therapeutic interventions.

Assessment Instruments

Whether using a standardized psychological test or interview only, it
is important to assess for suicidal symptoms, symptoms of the known risk
factors for suicide, and current abilities to cope with acute or chronic
stress (Bech et al., 2001). Assessment instruments fall into four broad
categories: (1) detection instruments, (2) risk assessment instruments, (3)
assessment of clinical characteristics of suicidal behavior, and (4) a mis-
cellaneous category (e.g., compilations, assessment of attitudes around
suicide, projective psychological tests1). Assessment tools for adults and
youths have been extensively reviewed by Brown (2000) and Goldston
(2000), respectively.

One of the most widely used and best-evaluated measures is the Scale
for Suicide Ideation (SSI) (Beck et al., 1979). It is a 19-item scale, available
as interview, self-report, or computer-administered. Only if a person en-
dorses an item indicating intent to complete suicide, is the rest of the scale
administered. It has been standardized on both inpatient and outpatient
clinical samples. It has also been used in emergency rooms, primary care
settings, jails, and in college student samples. A prospective study with
almost 7000 patients and an approximately 20-year follow-up with psy-
chiatric outpatients used standardized, structured interviews and stan-
dardized assessment measures (Brown et al., 2000). These data were

1Projective psychological tests use abstract, or non-definitive test stimuli allowing the test
subject to project their psychological makeup onto the material.
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matched to the National Death Index, and death certificates were ob-
tained for those who had died. Through this process, 49 suicide cases
were identified. The average length of follow-up was 10 years, and the
average length of time to death was approximately 4.3 years from the
baseline interview. Patients who scored above 3 on the SSI were about 6.5
times more likely to complete suicide than patients who scored below this
cut-off.

Other scales that have been shown to have some predictive validity
include the Beck Hopelessness Scale, Beck Depression Inventory, Beck
Anxiety Scale, and the Hamilton Rating Scale for Depression. Measure-
ments of personal contentment, such as Linehan’s (1983) Reasons for Liv-
ing Inventory and Koivumaa-Honkanen and colleagues’ (2001) simple
life satisfaction measure, also seem to have value in some populations. All
of the instruments have their strengths as well as their weaknesses, but
there may be no single “best” instrument for all purposes. The choice of
instruments depends on the needs of the clinician or researcher, the in-
tended use of the instruments, and an assessment of how an instrument
compares to other similar instruments in meeting diagnostic needs. Fur-
thermore, the age, gender, and culture of the suicidal individual must
also be considered in choosing assessment scales. Some measures of psy-
chopathology and suicide risk may not be as accurate or appropriate for
specific populations, since risk and protective profiles differ across
ethnicity, gender, and age. Cognitive measures of mental disorders, for
example, may not be as sensitive for ethnic groups that experience psy-
chopathology in more somatic than in cognitive terms (Marsella et al.,
1975; Marsella and Yamada, 2000), and culture and developmental stage
(e.g., single adolescent vs. adult parent) influence such things as reasons
for living (see Chan, 1995; Linehan et al., 1983; Osman et al., 1998).

Confounding Factors

Variations in Purpose

Assessment tools differ; there are detection instruments, risk assess-
ment instruments, and instruments for assessing clinical characteristics of
suicidal behavior. Each of these groups of instruments is useful for an-
swering certain types of questions, but the use of the wrong instrument
may yield insufficient or even misleading information. A risk assessment
instrument will not provide information about whether someone is cur-
rently suicidal (an issue of detection). A person may score “low” on a risk
assessment instrument assessing a particular domain (e.g., hopelessness)
while still experiencing suicidal ideation or even having made a recent
attempt (Goldston, 2000).
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Incomplete Use

Further confounding the use of assessment tools is their misuse. At
times, researchers have used one or two items from an assessment scale,
when the tools have only been validated in their full form. Studies fre-
quently use just a single item from the Hamilton Depression Scale, a
practice which results in a decreased sensitivity of the assessment tool.
Complete, standardized suicide assessment measurements are most ap-
propriate in clinical trials.

Population Specificity

Instruments may not have the same predictive utility when used in
populations other than those in which they were developed (Meehl and
Rosen, 1955). The base rate of risk factors may vary significantly across
different populations, so that the same level of a risk factor may have
significant predictive utility in some groups, but not others. In addition to
base rate differences, risk factors may vary in meaning, salience, and/or
presence across groups. The prevalence of risk factors for suicidal behav-
iors differs in different samples or population groups, just as the base
rates of suicidal ideation and suicide attempts differ. Moreover, some
instruments may be more appropriate than others for certain age groups,
and some instruments may be more “culturally sensitive” than others.
For these and other reasons, an instrument that has been demonstrated to
be of use in one population may not be as useful with other groups.

Instruments developed with school-based or community samples
may not have the same predictive utility in “high-risk” or clinically ascer-
tained samples, and vice versa. Risk factors in a community may not be
useful as a predictor of suicidal behavior in higher risk populations. First-
time suicide attempters may differ from those who attempt more than
once, and predicting first and later attempts may involve different risk
factors. Goldston’s team (2001) found that hopelessness was a strong pre-
dictor of future suicide attempts following hospitalization among adoles-
cents who previously had made at least a single suicide attempt, but
hopelessness was not a significant predictor in those without a history of
suicide attempt(s).

Distal vs. Proximal Factors

The relationship between vulnerability factors assessed with risk in-
struments (distal risk factors) and precipitating stresses (proximal risk
factors) needs to be better understood. Using instruments focused on
identifying groups based on various risk factors may tell us who is at risk,
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but not when they are at risk. Specific life events may precipitate or pro-
vide the occasion for suicidal behavior, but they do not tell us who is
likely to make those attempts. The course or persistence of vulnerability
factors over time and an individual’s reactions to life events and stressors
are important influences. To accurately predict suicidal behavior, a better
understanding of the interplay between vulnerability factors and stresses
is needed.

PSYCHOACTIVE MEDICATIONS

Since 90 percent of suicide occurs in people with mental disorders, it
is thought that treating the underlying disorder could reduce suicide risk.
For some medications there is evidence that the effects on suicidality may
be independent from the effects on the mental disorder. This section re-
views the evidence that medications used to treat mental disorders can
influence the risk of suicide.

Mood Stabilizers

Mood stabilizers are used to treat bipolar illness. These drugs fall into
two major classes. The first is lithium, a naturally occurring salt, which is
effective in reducing the manic and depressive symptoms. Another group
of medications proven effective for bipolar disorder is the anticonvulsants
(e.g., carbamazepine and valproic acid).

Lithium

Evidence suggests that lithium treatment of bipolar disorder signifi-
cantly reduces suicide rates (Baldessarini et al., 1999). In fact, lithium may
have specific anti-suicide effects for people with this disorder since these
effects may be separate from its antidepressant and antimanic effects. A
prospective, randomized controlled clinical trial (Thies-Flechtner et al.,
1996) in patients with bipolar illness found that lithium carbonate signifi-
cantly reduced suicidal acts per patient, relative to patient years. A series
of reviews and a meta-analysis of the effect of lithium on suicidality by
Tondo and colleagues (Tondo et al., 1997; 1998; 2001) supported the find-
ing that lithium reduced the rate of both suicides and suicide attempts in
bipolar patients. The meta-analysis of 12 studies on lithium reported that
the risk ratio in favor of a therapeutic lithium effect on suicide is 8.85
(confidence interval=4.14-19.1) (Tondo et al., 2001). This estimate, if cor-
rect, would make lithium the most potent therapeutic agent so far identi-
fied. However, the protective effects of lithium are not consistent across
studies (see Bowden, 2000; Brodersen et al., 2000), and some method-
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ological concerns have been raised (Bowden et al., 2000; Calabrese et al.,
2001a; Goodwin, 1999). Some also caution that although the data is mostly
positive, the anti-suicidal effect of lithium may not be as strong as origi-
nally thought (Bowden et al., 2000).

One of the confounding issues in these studies is the time course of
psychopharmacological treatment. Decreased rates of suicide are most
pronounced when lithium has been used for a minimum of 2 years
(Baldessarini and Tondo, 1999). Rates were reduced only while the pa-
tients took lithium; following discontinuation of lithium, the rates began
to rise to levels similar to those seen prior to the commencement of
lithium. Rapid discontinuation of lithium may lead to a more dramatic
increase in rates of suicidal behavior as compared to more gradual dis-
continuation. Early studies, because of their abrupt discontinuation of
lithium, may have increased placebo relapse figures (Bowden et al., 2000).
Tondo, Baldessarini and colleagues (Baldessarini and Tondo, 1999; Tondo
and Baldessarini, 2000; Baldessarini et al., 1999; Tondo et al., 1997) noted
that the latency from onset of bipolar disorder to lithium maintenance in
their patients averaged 8.3 years, but that half of the suicidal acts had
occurred in the first 7.5 years. Thus, it may be of crucial importance to
commence lithium treatment as early as possible in the course of bipolar
disorder for patients thought to be at risk for suicidal behavior. It is note-
worthy that lithium and clozapine (see below) are both effective in reduc-
ing suicidal behavior and both require regular clinic visits and blood
tests. This suggests a benefit from regular clinic monitoring.

Nonadherence with medication, particularly lithium, is a critical is-
sue for individuals with bipolar disorder and one of the primary reasons
for poor treatment response (Goodwin and Jamison, 1990). Since lithium
treatment is associated with an almost 8-fold decreased suicide rate
(Tondo and Baldessarini, 2000), this has a serious impact on suicide risk.
Research has shown that almost one-half of patients with bipolar disorder
are non-adherent to lithium treatment at some point in their lives, and
one-third are non-adherent two or more times (Jamison and Akiskal, 1983;
Jamison et al., 1979). Younger males within the first year of lithium treat-
ment and those patients who have elevated moods and a history of eu-
phoric manias, especially those who complain about missing the “highs”
of their illness, are more likely to be nonadherent (Goodwin and Jamison,
1990). Many people stop taking their medication after being released from
the hospital, one of the factors causing significantly increased risk of sui-
cide during this period (see below). Furthermore, clinical research with
bipolar populations is very difficult due to poor treatment adherence
(Goodwin and Jamison, 1990; Goodwin, 1999; Jamison and Akiskal, 1983;
Jamison et al., 1979), and the poor adherence rate makes interpreting
results more difficult and the conclusions less powerful in many studies.
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Important questions regarding lithium still remain. Greil and col-
leagues (1996; 1997a; 1997b), in a series of randomized controlled studies
with treatment periods of 2.5 years, found that the prophylactic efficacy
of lithium on suicidality varied according to the underlying mental disor-
der. Carbamazepine was more effective than lithium in reducing suicidal
behavior in schizoaffective disorder, especially in subgroups with depres-
sive or schizophrenia-like features; in bipolar types it was not superior
(Greil et al., 1997a). For unipolar depressed patients, lithium was found to
be superior to amitriptyline (Greil et al., 1996), and in bipolar disorder
patients, lithium was judged to be superior to carbamazepine (Greil et al.,
1997b). Several studies also suggest that bipolar patients with rapid cy-
cling or mixed states are difficult to treat effectively and do not seem to
respond as well to lithium (Bowden et al., 2000; Calabrese et al., 2001b;
Montgomery et al., 2000). Comorbidities, especially with substance use
disorder, also interfere with treatment outcome (Macqueen and Young,
2001; Vestergaard et al., 1998), though comorbidity appears to moderate
outcomes via treatment adherence (Calabrese et al., 2001b).

The mechanism of action of lithium is unknown. It has been hypoth-
esized that it exerts antisuicidal effects on aggressive impulsive traits via
the serotonergic system or otherwise. Importantly, lithium appears to
have a direct effect on suicidal behavior, not simply by reducing the
suicidality caused by depressive relapses (Möller, 2001).

Anticonvulsants

The other class of mood stabilizers found to reduce symptoms of
bipolar disorder are the anti-convulsants, such as carbamazepine,
divalproex, and valproic acid. These medications are recommended for
bipolar patients when lithium is not an option, whether due to lithium
intolerance or resistance to lithium treatment (Möller, 2001). Valproate is
the most commonly prescribed mood stabilizer in the United States, over-
taking lithium. However the data are very limited on the efficacy of
anticonvulsants to reduce suicidal behavior; only one randomized con-
trolled study was identified in a recent review (Goodwin and Ghaemi,
2000). Thies-Flechtner et al. (1996) conducted a 2.5 year prospective study
on 175 inpatients with bipolar disorder. These patients were treated either
with carbamazine or with lithium. Of the 6 patients who committed sui-
cide, 4 were taking carbamazine. None were taking lithium at time of
death, but one had discontinued lithium. All of the suicide attempts oc-
curred in patients who were taking carbamazine. These data demon-
strated a statistically significant benefit of lithium over carbamazine in
the prevention of suicide. Because of the frequency with which
anticonvulsants are prescribed for bipolar disorder, it is exceptionally
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important to evaluate their effectiveness compared to lithium for preven-
tion of suicide.

Anti-Psychotic Medications

Anti-psychotic medications, including neuroleptics, may also be ef-
fective in the reduction of both suicidal behavior and the overall suicide
rate when suicidality is seen as a feature of psychosis in schizophrenia.
Particularly compelling evidence exists for the atypical anti-psychotic,
clozapine.

Meltzer (1999) found that the mortality rate from suicide was reduced
by 80 to 85 percent of the expected rate for schizophrenic patients in a
population of treatment-resistant schizophrenic patients treated with
clozapine after adjusting for the duration of treatment.

Recently, Meltzer and colleagues (2001) reported that in a multi-cen-
tered, randomized clinical trial of 980 patients with schizophrenia or
schizoaffective disorder, treatment with clozapine when compared to
treatment with olanzapine resulted in significantly fewer suicide attempts
and a reduced need for additional medications to control suicidality.

Meltzer and Okayli (1995) reported that clozapine in neuroleptic-re-
sistant psychotic patients, when given as continuation or maintenance
pharmacotherapy, was associated with markedly less suicidality. They
reported that the number of serious suicide attempts decreased signifi-
cantly and that this decrease was associated with a reduction in depres-
sion and hopelessness. Interestingly, they stated that the beneficial effect
occurred independently of the response to the psychosis, so it appears to
be more attributable to the effect on depression and hopelessness. Both
treatment-responsive and treatment-resistant patients were included, but
similar results were obtained in the two groups for both prior suicidal
behavior and suicidal behavior on treatment. The suicide attempt rate fell
from 25 percent prior to treatment to 3.4 percent after clozapine treat-
ment. The lethality of the suicide attempts was also significantly reduced
after clozapine treatment.

Walker and colleagues (1997) reported on data from a national regis-
try of clozapine recipients involving 67,072 current and former clozapine
users, linking the data to the National Death Index and the Social Security
Administration Death Master Files. They identified 396 deaths in 85,399
person-years for patients ages 10–54 years. Mortality was lower during
current clozapine use than during periods of nonuse. The mortality from
suicide decreased in current clozapine users by comparison with past
users. The investigators confirmed that the principal reason for the reduc-
tion in deaths was a decrease in the suicide rate. Using the Texas Depart-
ment of Mental Health and Mental Retardation database, Reid’s research
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team (1998) found that the annual suicide rate for 30,000 patients with
schizophrenia and schizoaffective disorders was 63.1 per 100,000 patients
(between 1993 and 1995), approximately five times higher than in the
general population. In contrast, only one suicide occurred in 6 years
among patients treated with clozapine who were of similar diagnosis,
age, and sex (a yearly rate of about 12.7 per 100,000 patients). Similarly,
the suicide rate was found to be 15.7 per 100,000 patients per year in all
United States patients treated with clozapine based on the clozapine na-
tional registry system maintained by Novartis Pharmaceutical Corpora-
tion, the United States manufacturer of clozapine. Similar analyses with
other novel antipsychotic medications have been initiated, and prelimi-
nary results suggest that they may also have some beneficial effect in
reducing suicide rates.

Antidepressant Medications

A number of investigators worldwide have recently reviewed out-
comes across large populations showing that a decrease in suicides corre-
lates with the increase of antidepressant use in various European coun-
tries (Isacsson et al., 1996; Markowitz, 2001; Ohberg et al., 1998; Rich,
1999; Rihmer et al., 1998) and that suicidal behavior correlates with the
inadequate prescription of antidepressants (Henriksson et al., 2001;
Oquendo et al., 1999). Such population-based changes in the suicide rate
may be due to numerous causes in addition to the increase in antidepres-
sant prescriptions, but these findings suggest a benefit from receiving
antidepressants which may be related to appropriate treatment of the
underlying depression.

Psychological autopsy studies suggest that the rate of adequate treat-
ment with antidepressants of depressed suicide victims is about 6–14
percent, and toxicological analyses indicate the presence of antidepres-
sants and other prescription psychotropics in about 8–17 percent of sui-
cides, with the frequency in men being about half that of women, and in
Blacks and Hispanics being half that of Caucasians (Blazer et al., 2000;
Isacsson et al., 1999; Marzuk et al., 1995; Rich and Isacsson, 1997). In
general, surveys of university teaching hospitals indicate that most de-
pressed outpatients, even in such academic centers, are either not treated
or are under-treated with antidepressant medications (Keller et al., 1986;
Oquendo et al., 1999). Oquendo and colleagues (1999) showed that this
was just as frequent a problem for those depressed patients with a history
of suicidal behavior as for those without.

A variation on the epidemiological studies is the examination of the
benefits of an educational intervention. Gotland, an island province of
Sweden with a population of 58,000, is a single epidemiological catch-
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ment area and most treatment is provided by general practitioners (GPs).
In a series of papers since 1989, Rutz, Rihmer, and colleagues (Rihmer et
al., 1995; Rutz, 2001; Rutz et al., 1989a; Rutz et al., 1989b) reported that
educating the Gotland GPs about depression recognition increased the
use of antidepressants and lowered suicide rates by 60 percent (see also
Chapter 8).

SSRIs

Serotonin reuptake inhibitors (SSRIs) are used to treat depressive
symptoms in the affective disorders as well as for symptom relief for
those who have other diagnoses, or do not meet the criteria for the major
affective disorders. SSRIs have gained great popularity in recent years,
with the number of prescriptions increasing both in the United States and
in other western nations (Isacsson, 2000; Lawrenson et al., 2000; Sclar et
al., 1998). Although the SSRIs reduce depressive symptoms, their potency
in reducing suicide is uncertain.

Verkes et al. (1998) found that patients with personality disorders and
brief depression, but not major depression, had fewer suicide attempts
when treated with paroxetine as compared with placebo. On the other
hand, most studies failed to find statistically significant differences in
suicide or suicidal behavior with SSRI treatments. Leon et al. (1999) fol-
lowed 185 patients treated with fluoxetine (from among 643 patients as
part of the NIMH Collaborative Depression Study). Using a mixed effects
survival analysis, they found a decreased risk of suicide attempts and
completions in the fluoxetine group, but this decrease did not achieve
statistical significance, perhaps because the patients given fluoxetine were
more severely ill than the comparison group before treatment. On the
other hand, three meta-analyses failed to show effects of the SSRIs on
suicide. Two (Khan et al., 2001; Khan et al., 2000) assessed FDA trials for
efficacy and found that the major SSRI antidepressants were not signifi-
cantly different than placebo with respect to suicides. Another meta-analy-
sis of 17 clinical trials (Beasley et al., 1991) indicated that fluoxetine may
reduce suicidal ideation but was not significantly different from either
placebo or the tricyclic antidepressants in reducing suicides or attempts.

Several factors may enter into the interpretation of these results.
Hirschfeld (2000) pointed out that these studies were time-limited. In
addition, they mostly attempted to screen out those at risk for suicide. In
most of the clinical studies, the base rate of suicide attempts was too low
to determine effectively whether the antidepressant medications reduced
the number of suicide attempts or suicides in comparison with placebo
(Khan et al., 2001; Khan et al., 2000; Letizia et al., 1996; Montgomery et al.,
1994; Tollefson et al., 1993). To a large extent, the low base rate of suicidal
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acts in most studies was a consequence of the exclusion of suicidal pa-
tients for safety reasons (see Chapter 10). Some investigators (Khan et al.,
2001; Khan et al., 2000) also note that the increased contact with mental
health professionals for both treatment and placebo groups confounds
the observed relationships, and could possibly represent a kind of treat-
ment in itself.

As mentioned earlier, however, increasing prescription rates for anti-
depressants, in particular SSRIs, has correlated with declines in suicide
rates observed in a number of countries including Sweden, Finland, Hun-
gary, and the United States (Isacsson, 2000; Ohberg et al., 1998; Rich and
Isacsson, 1997; Rihmer et al., 2001). With access to national health data, it
was found that with a doubling of the number of SSRI prescriptions, the
suicide rate was reduced by 25 percent in Sweden (Isacsson et al., 1992). A
similar result was reported in Italy, but the effect was confined almost
entirely to females (Barbui et al., 1999). Though these correlations do not
determine causality, they suggest the potential for antidepressants, par-
ticularly SSRIs, to reduce suicide rates. This is further supported by the
findings of psychological autopsies and toxicological analyses that fre-
quently have found that suicide victims with a mood disorder were tak-
ing inadequate therapeutic amounts of antidepressants (Blazer et al., 2000;
Isacsson et al., 1994; Isacsson et al., 1992; 1997; Marzuk et al., 1995; Ohberg
et al., 1996; Rich and Isacsson, 1997).

Tricyclic Antidepressants

The tricyclic antidepressants are effective for the treatment of depres-
sive symptoms. A tricyclic such as amitriptyline may be chosen in cases of
suicidality due to its sedative effects, but the high risk of fatal outcome in
overdose of tricyclics is a particular concern with regard to suicidal pa-
tients. Soloff et al. (1986) found that amitriptyline non-responders made
more suicidal communications than placebo non-responders in a group of
29 borderline personality disorder patients.

Other Classes of Antidepressants

In terms of actual suicidal behavior, a prospective long-term, placebo-
controlled treatment study of 1141 patients found more suicide attempts,
including suicides in the group treated with the norepinephrine reuptake
inhibitor maprotiline compared with placebo (Rouillon et al., 1989). While
maprotiline was an effective antidepressant, it was associated with in-
creased suicide attempts.
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Comparison Studies

Four of 11 randomized controlled clinical studies demonstrated that
an SSRI reduced suicidal ideation compared to another antidepressant
(usually a tricyclic antidepressant) and to placebo (Eberhard et al., 1988;
Gonella et al., 1990; Kasper et al., 1995; Montgomery et al., 1978).
Venlafaxine, given in a dose that predominantly inhibits the serotonin
transporter, showed greater efficacy compared with a tricyclic after up to
six weeks of treatment (Mahapatra and Hackett, 1997). Four of the re-
maining studies found comparable improvement in suicidal ideation with
SSRIs and the reference compound (Judd et al., 1993; Lapierre, 1991;
Möller and Steinmeyer, 1994; Tollefson et al., 1993). In a comparison of
moclobemide, a reversible monoamine oxidase inhibitor, with the SSRI
clomipramine, increased suicidality was seen among the moclobemide
group but not among the clomipramine group (Danish University Anti-
depressant Group, 1993).

Possible Adverse Effects of Antidepressants

Mental illness can be incapacitating, and the possibility exists that as
the symptoms lift (because of treatment) individuals become more ca-
pable of carrying out plans of violence toward self or others. This has
been of great concern in the use of antidepressants. Müller-Oerlinghausen
and Berghofer (1999) have described situations where antidepressants
increase the risk of suicide in some patients by “energizing patients with
preexisting suicidal thoughts or inducing akathisa (increased movement
with associated anxiety/agitation).” It has long been known that affective
disorders can carry a significant risk of suicide, and that some small num-
ber of patients will deteriorate rather than improve after being treated
with any antidepressant or will become at an increased risk for suicide
associated with abrupt improvement.

Case reports have led some investigators to suggest that there may be
a risk of emergent suicidality on SSRIs, in particular, fluoxetine. For ex-
ample, Teicher and colleagues (1990) observed eight patients with major
depression and personality disorders who developed suicidal thoughts
and in some cases made attempts as their clinical condition deteriorated
and fluoxetine was being increased to the 80 mg dosing range. There were
several criticisms of these conclusions, including atypical EEG findings in
these patients and the persistent increase in dosage as the patients dete-
riorated.

Healy and colleagues (1999) have outlined several possible mecha-
nisms by which antidepressant medication may lead to suicide in some
depressed patients. These proposed mechanisms include antidepressants
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simply ameliorating the lethargy and immobility of depression more rap-
idly than the depressed mood, suicide by overdose of medication, specific
actions of antidepressant medication(s), or through side-effects of the an-
tidepressants. Lastly, antidepressants may not be effective, or have yet to
exert their therapeutic effects during the first weeks of the regime, hence
the risk of suicide has not yet changed. However, the frequency of emer-
gent suicidality has been evaluated in controlled treatment studies in
mood disorders and non-mood disorders treated with SSRIs (see Mont-
gomery et al., 1995 for paroxetine in depression; see Tollefson et al., 1993
for fluoxetine in depression). Emergent suicidality is more frequent on
placebo than with SSRIs. Wheadon et al. (1992) examined fluoxetine in
bulimia and found more emergent suicidality with placebo than with
fluoxetine.

Marchesi et al. (1998) compared drugs in two different chemical
classes of anti-depressant medication, fluoxetine (a serotonin re-uptake
inhibitor) versus amitriptyline (a noradrenergic receptor blocker) treat-
ment in 142 patients with major depression. They found no significant
differences in measures for “psychic anxiety,” “somatic anxiety,” “agita-
tion,” and “insomnia” and no increase in these measures with fluoxetine
treatment. Similar claims of causing a worsening of these symptoms have
been made in the course of a number of lawsuits blaming medications
and the companies who develop and market them for suicides.

However, a review of emergent suicidality (see Mann et al., 1993;
Mann and Kapur, 1991) has found that such reports exist for almost all
classes of psychotropics (with no evidence of pharmacological specificity)
and there is no consistent temporal or dose relationship. Thus, the case
reports are not convincing. It has been hypothesized that this alleged
effect is due to the development of akathisia. Although akathisia reports
with SSRIs have occurred with or without suicidal behavior, the akathisia-
like features are generally less frequent than reported with antipsychotic
medications and also milder. Thus, it is not clear that this kind of akathisia-
like effect can actually lead to suicidal behavior or, for that matter, violent
behavior, in patients receiving SSRIs.

All of the controlled clinical data do not provide evidence of emer-
gent suicidality, even among patients without mood disorders who are
receiving SSRIs (Montgomery et al., 1995; Tollefson et al., 1993). There
have been no double-blind controlled challenge and re-challenge studies
done to confirm the hypothesized emergence of suicidal behavior or ide-
ation in patients receiving SSRIs. There is a case report of individuals re-
challenged with a SSRI, but that was not done in a double-blind con-
trolled fashion (Rothschild and Locke, 1991). Thus, the anecdotal evidence
at this stage is unsupported by any controlled clinical trial data. A related
hypothesized mechanism for explaining the alleged relationship between
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SSRIs and suicidality is the induction of anxiety and agitation by SSRIs.
Again, controlled studies do not support this suggestion; in fact, they
suggest the converse. Controlled studies such as those reported by
Sheehan et al. (1992) demonstrate that SSRIs result in an earlier onset of
therapeutic effect on somatic anxiety compared with other antidepres-
sants or placebo. Paroxetine is superior to placebo in the treatment of
agitation after 4 and 6 weeks of treatment, and superior to the active
control after 4 weeks of treatment. Both paroxetine and the active control
are more protective against newly emergent agitation compared with pla-
cebo. So, there appears to be little evidence of an aggravating effect on
anxiety. Controlled studies indicate that drugs like paroxetine seem to
have a therapeutic effect and not an aggravating effect on agitation.

Postmarketing surveillance studies have been carried out that bear on
this question of emergent suicidality (Inman et al., 1993; Zaninelli and
Meister, 1999). Such postmarketing surveys of thousands of patients who
received paroxetine found the incidence of reported suicidal behavior
attributed to the medication to be so infrequent as to be negligible. Thus,
both controlled clinical trials, including large meta-analyses of large
groups of patients as well as these postmarketing surveys, provide no
support for the concerns of emergent suicidality.

Anxiolytic Medications

Anxiety is a common symptom in many mental illnesses, including
depression, bipolar disorder, and schizophrenia, and acute anxiety and
agitation are associated with an increased risk of both suicide and suicide
attempts. Additionally, anxiety is a prominent feature in suicidality that
is related to psychosocial stressors. Benzodiazepines are the most com-
monly used medications to relieve anxiety in such cases. The data relating
benzodiazepines to suicide are limited. There are, in fact, some reports
(Melander et al., 1991; Neutel and Patten, 1997; Taiminen, 1993) that sug-
gest that the use of benzodiazpines is associated with an increased risk of
suicide. Causality is unknown and difficult to assess. The interpretation
of this observation is confounded by the fact that benzodiazepines are
often used as a means to complete suicide.

ELECTROCONVULSIVE THERAPY

Electroconvulsive therapy (ECT) is a safe and effective medical treat-
ment for affective disorders (Avery and Winokur, 1977), particularly in
severe refractory depression. It is most often used in the treatment of
depression with or without psychotic features, acute mania, and schizo-
phrenia (APA, 1990; Fink and Sackeim, 1996; Mukherjee et al., 1994),
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though rates of use are low, and in decline. Many texts and official recom-
mendations indicate that when suicidal ideation and behavior is seen as a
symptom of these mental disorders, ECT should be considered. It is clini-
cally indicated in these cases of acute suicidality because of the rapid
onset of its ameliorating effects (AHCPR, 1993; Goodwin and Jamison,
1990); the swift onset of action can provide time to decide on and imple-
ment appropriate long-term treatments such as anti-depressants and psy-
chotherapy (APA, 1990). ECT is also recommended for people who have
psychotic depression, for whom medications pose a medical risk, who
have previously responded well to ECT, who have mixed manic episodes,
and who are unresponsive to medications with catatonia, major depres-
sive disorder, schizoaffective disorder, or melancholic symptoms.

Success rates for ECT have been found as high as 80–90 percent for
unipolar and bipolar major depressive episodes and mania (Metzger,
1999), which is higher than most estimates of pharmacological treatment
effectiveness, and is particularly notable given that ECT is often reserved
for patients with medication resistant illnesses. In general, these studies
did not differentiate by severity of illness and medication resistance sta-
tus, and in studies that looked at this it was found that medication resis-
tant patients show a 50–70 percent response rate (Prudic et al., 1990). Due
to various methodological constraints, ECT has not been directly com-
pared to drug therapy in terms of speed of onset. Thus, the commonly
accepted belief that ECT is the fastest available treatment for depression
(and thus indicated for acute suicidality) has not been subject to clinical
studies (Roose and Nobler, 2001).

There is no evidence that ECT has a long-term effect on the suicide
rate and suicidal behavior (Prudic and Sackeim, 1999). It is notable that
the majority of studies have found a lower mortality rate for ECT treated
psychiatric patients versus psychiatric patients with other treatment mo-
dalities, but these mortality risk studies are plagued by methodological
problems. Interestingly, it has been found that the reduced mortality rate
holds even after excluding suicides. Some of these studies have not noted
the cause of death, so the conclusions to be drawn are limited. Even so,
these studies may underestimate the positive effect of ECT on mortality
since ECT is often used specifically for patients with suicidality, where a
higher mortality rate would be expected. One naturalistic study of elderly
patients with long-term follow-up found that the patients receiving ECT
had lower mortality rates compared to patients receiving pharmaco-
therapy, but non-random assignment to treatment modality confounds
these results; it appears that these patients may have been healthier at the
outset (Philibert et al., 1995). Clinicians may be reluctant to recommend
ECT in medically ill patients; however, medical illness, which may limit
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the tolerability of drug treatment, is a specific indication for the consider-
ation of ECT.

There is evidence for a short-term effect of ECT on the reduction of
suicidality. Given that suicidal ideation and behavior is a key symptom of
the affective disorders, it would follow that an effective treatment for the
disorder would also alleviate one of its symptoms. Additionally, Prudic
and Sackeim (1999) found that both the ECT responders and the non-
responders showed a large decrease in scores on the suicide item of the
Hamilton Rating Scale for Depression, and this decrease was greater than
the average improvement on the other items.

There has been much debate about the efficacy of ECT. Results have
been fairly inconclusive due to methodological problems such as lack of
controlled trials, and many variations in study protocol, which makes
cross-study comparison extraordinarily difficult. Also the treated patients
are often extremely diverse demographically, and in terms of their diag-
noses. The case of suicide is particularly problematic because even when
studies on ECT have been done, either they have not looked at suicide as
an outcome, or the fact of suicide being such a low base rate behavior has
thwarted any strong conclusions from being drawn. Knowledge about
the effectiveness and mode of action of ECT has not grown as quickly as
that for the psychotherapeutic drugs, which may in part be due to its
controversial reputation among clinicians, the public, and mental health
consumers.

PSYCHOTHERAPIES

Data show that medicine alone is not sufficient for treatment of men-
tal disorders or suicidality. Individuals need to be supported while they
pursue adequate care for the mental disorders that put them at increased
risk for suicide. Psychiatric drugs can take over a month to take effect,
and finding the right combination and doses to best treat an individual
can take some months. During this time people experience often unpleas-
ant side-effects, the stigma of mental disorders, and changes in life-cir-
cumstances secondary to the disorders in some cases. Furthermore, psy-
chotherapeutic interventions target very different variables than do
psychotropic drugs.

2Psychotherapy is one of several types of psychosocial treatments, which also includes
social and vocational training, psychoeducation, and support groups. It is used in this text
to refer broadly to non-pharmacological interventions.
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There are several different types of psychotherapies,2 including be-
havioral therapy, psychodynamic (or insight-oriented) therapy, and sup-
portive therapy. Behavioral therapies include cognitive behavioral
therapy (discussed further below) and focus on directly altering current
behavior. Psychodynamic therapy, on the other hand, concentrates on
increasing self-understanding (see also footnote 3). Supportive therapy
provides patients with a non-judgmental environment in which to offer
advice, attention, and sympathy. Psychotherapy often focuses on:

• changing long-term social-cognitive suicide risk factors such as
hopelessness, low self-esteem and self-efficacy (see Chapter 3)

• interpersonal problem-solving deficits (see Chapter 3)
• socio-environmental risks such as family violence and parenting

style (see Chapter 5)

Although certain psychotherapeutic interventions appear more effec-
tive in reducing suicide risk than others (see below), in the last 40 years
mental health research has suggested that the most critical component of
therapeutic treatment is the quality of the therapeutic relationship rather
than the type of psychotherapy (e.g., Sexton and Whiston, 1991, see Chap-
ter 6 for protective effects of social support).

The debt I owe my psychiatrist is beyond description. I remember sitting in his
office a hundred times during those grim months and each time thinking,
What on earth can he say that will make me feel better or keep me alive?
Well, there never was anything he could say, that’s the funny thing. It was all
the stupid, desperately optimistic, condescending things he didn’t say that
kept me alive; all the compassion and warmth I felt from him that could not
have been said; all the intelligence, competence, and time he put into it; and
his granite belief that mine was a life worth living. He was terribly direct,
which was terribly important, and he was willing to admit the limits of his
understanding and treatments and when he was wrong. Most difficult to put
into words, but in many ways the essence of everything: He taught me that the
road from suicide to life is cold and colder and colder still, but—with steely
effort, the grace of God, and an inevitable break in the weather—that I could
make it. (Jamison, An Unquiet Mind: A Memoir of Moods and Madness,
1995: 118).

Given logistical constraints, evaluations of long-term therapeutic in-
terventions are rare. Although numerous studies document the efficacy
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of therapeutic interventions, especially cognitive behavioral therapy
(CBT),3 in treating mental disorders such as depression and post-trau-
matic stress disorder that increase suicide risk (see Foa et al., 2000 and
Chapter 3), far fewer studies document the direct effects of therapy on
suicidal behavior and intent. As with pharmacotherapeutic interventions,
many methodological problems currently plague studies of psychothera-
peutic treatment efficacy for suicidality. Reviews of efficacy trials have
noted a lack of operational definitions for the suicidal behavior studied
(see Chapter 10) and paucity of standardized, reliable assessment tools to
measure the suicidal outcome (see Chapter 7, above) (Hawton et al., 1998;
Linehan, 1997). Many studies also fail to use blind assessment and true
randomization procedures. These reviews further caution that therapist
quality and adherence to treatment protocol are difficult to control and
assess. Lastly, a critical limitation involves inadequate power as a risk in
most of these studies, given that the infrequency of suicidal behavior
makes most clinical trials too small to uncover treatment effects. Hawton
and colleagues (1998), for example, estimated necessary sample sizes
needed given expected effect sizes and concluded that even the pooled
data from meta-analyses were probably of inadequate size (see also Chap-
ter 10). This chapter reviews the relatively few studies utilizing adequate
methodology and design.

Most studies on the efficacy of short-term treatment assessed the
therapeutic potential of developing problem-solving skills, given suicidal
individuals’ serious skill deficits (see Chapter 3). In general, these studies
have produced positive results for both adolescent and adult samples.
Four studies of suicidal adolescents and young adults suggest that CBT
with problem-solving components and general problem-solving therapy4

reduces suicidal ideation and associated symptomatology such as depres-
sive symptoms, hopelessness, and loneliness for at least 2 years
(Harrington et al., 1998; Joiner et al., 2001; Lerner and Clum, 1990; Rudd et
al., 1996). Three of these studies utilized group therapies; two used CBT

3The goals of CBT focus on restructuring current thoughts, perceptions, and beliefs of the
client to facilitate behavioral and emotional change. During therapy, coping skills and abili-
ties are also often assessed and further developed. Many short-term CBT interventions
have been developed, and therapists use CBT for individual and group therapy. This con-
trasts with psychodynamic therapy that helps clients link current situations to past events,
with the goal of better understanding how their emotional and cognitive states developed.
This longer-term therapy usually remains unstructured and involves single individuals
rather than groups.

4Problem-solving therapy generally involves the family unit and emphasizes the social
context of the person’s problems. Problem-solving therapy is usually a short-term, struc-
tured intervention that focuses on present circumstances and functioning.
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with a problem-solving component (Joiner et al., 2001; Rudd et al., 1996)
and the other used social problem-solving therapy (Lerner and Clum,
1990). Harrington et al. (1998) used a brief, home-based intervention tar-
geting family-based problem solving. The positive effects of these inter-
ventions held even among high-risk, multiple-attempt patients and pa-
tients with comorbid mood and anxiety disorders (Joiner et al., 2001;
Rudd et al., 1996). In addition, treatment adherence in such interventions
appears to be greater for high-risk, multiple-attempt patients. However,
these interventions do not appear to have a significant impact on the
long-term rate of suicide attempts. Harrington and colleagues’ (1998)
study also found that their short-term family-based therapy specifically
reduced suicidal ideation for those youth without major depression, point-
ing to a need for more research on the differential effects of interventions
on suicidal subtypes.

Similar positive outcomes have been reported among adults receiv-
ing short-term, problem-solving and/or CBT treatments. In general, CBT
and problem-solving treatment led to increased treatment adherence, re-
duced levels of suicidal ideation and attempts, and reductions in related
symptomatology (Evans et al., 1999; Hawton et al., 1981; Hawton et al.,
1987; Liberman and Eckman, 1981; McLeavey et al., 1994; Patsiokas and
Clum, 1985; Salkovskis et al., 1990; van der Sande et al., 1997b). Reduc-
tions in suicide attempt rates, however, did not remain significant in long-
term evaluations. Such short-term treatment approaches may prove cost
effective, as indicated by Evans et al.’s (1999) pilot study.

These brief therapies in adults, as with youths, were effective even
among high-risk, repeat suicide attempters, but with limitations.
Liberman and Eckman (1981) compared brief (10-day) behavioral therapy
including a problem-solving component versus insight-oriented therapy.
The behavioral therapy group showed greater reductions in depression
and suicidal ideation, but no between-group differences emerged with
respect to suicide attempts over a 9-month follow-up. Patsiokas and Clum
(1985) found similar results for cognitive therapy, problem-solving
therapy, and supportive therapy over the course of 10 individual ses-
sions, as all three groups showed reductions in hopelessness and suicide
intent. Notably, patients who received problem-solving therapy demon-
strated significantly greater reductions in hopelessness than patients who
received supportive therapy. Other between-groups differences may have
emerged if a larger sample had been used. Salkovskis et al. (1990) com-
pared the relative efficacy of five sessions of CBT with a problem-solving
component versus a referral to a general practitioner. Despite using a
small sample (n=20), they found significantly reduced rates of suicidal
ideation, depression, and hopelessness over a 12-month follow-up for the
CBT group. The CBT group also showed a greater reduction in the rates of
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suicide attempt over a 6-month follow-up, but not over a 12-month fol-
low-up. Finally, Evans et al. (1999) found that bibliotherapy5 with cogni-
tive therapy and aspects of dialectical behavior therapy (DBT)6 led to
decreased depressive symptoms, but no statistically significant decreases
in suicide attempts, compared to treatment as usual.7

One of the only trials of long-term therapeutic interventions for
suicidality involves DBT. In a randomized, controlled trial, Linehan and
colleagues (1991) found that DBT consisting of weekly individual therapy,
group skills training, and as-needed phone calls led to a greater reduction
in the rate of suicide attempts and the number of hospitalized days for
suicidal behaviors over a 12-month follow-up, as compared to a group
who received a referral to other outpatient treatment. The DBT group also
displayed greater treatment adherence. The groups did not differ with
regard to depression, hopelessness, suicidal ideation, and reasons for liv-
ing, however. A very small randomized, controlled trial recently found
that a shortened version of DBT (all the components in half the dose) did
reduce suicidal ideation, hopelessness, and depression compared to treat-
ment as usual (Koons et al., 2001). Similarly, pilot results from a quasi-
experimental trial of a 12-week DBT program for adolescents (DBT-A)
suggest that DBT-A may be more effective than twice-weekly individual
and family therapy at increasing treatment adherence and reducing sui-
cide ideation, depression, impulsivity, and psychiatric hospitalizations
(Miller et al., 1997).

Other forms of therapeutic intervention may also be effective. Guthrie
(2001) investigated the efficacy of four weekly home-based sessions of
brief psychodynamic interpersonal therapy. At a 6-month follow-up, the
brief psychodynamic group showed a significantly greater reduction in
the rate of suicide attempts and suicidal ideation. They also reported
greater satisfaction with treatment than the control group in this study,
which received treatment as usual (usually referral to their general prac-
titioner).

Yet, some treatments are not definitively effective. Three months of
task-centered casework with a social worker (Gibbons et al., 1978) was

5In this case, comprised of a manual of six short chapters covering problem solving,
relapse prevention strategies, and basic cognitive techniques to manage emotions and nega-
tive thinking.

6A CBT-related therapy, DBT was developed specifically for the often treatment-refrac-
tive chronically suicidal population comprising mostly females with borderline personality
disorder, though it is now being piloted with other samples. This therapy includes indi-
vidual and group work, is quite structured, and is designed as a year-long intervention.

7Treatment as usual can vary from study to study. Often it is psychopharmacological
treatment and intermittent supportive psychotherapy, but in some studies it can be simply
referral to the care of a primary physician.
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not more effective than referral to outpatient treatment in reducing sui-
cide attempts or reducing depression and social problems. Inpatient crisis
intervention followed by either short-term outpatient psychotherapy with
the same clinician during and after hospitalization or a referral to outpa-
tient suicide prevention services did not offer an advantage for rates of
suicide or suicide attempts (Möller, 1989). Both of these studies excluded
high-risk patients, however.

Certain psychotherapeutic interventions, therefore, hold promise to
reduce suicidality, even for (high-risk) individuals identified by at least
one prior attempt. Comparing across all CBT trials, two meta-analyses
reached different conclusions about behavioral interventions. Hawton and
colleagues (1998) included psychosocial crisis intervention and not DBT
in problem-solving therapy and did not find these interventions effective.
By contrast, van der Sande and colleagues (1997a) separated psychosocial
crisis interventions from CBT and included DBT and the CBT condition of
the Liberman and Eckman (1981) inpatient study in the CBT category.
Their meta-analysis found psychosocial crisis intervention ineffective, but
CBT effective. The studies reviewed in this section therefore indicate that
psychotherapy can more effectively reduce depression, hopelessness, sui-
cidal ideation, and suicide attempts compared to treatment as usual.
Short-term psychotherapy with CBT and/or problem-solving training
components may also positively influence a wider range of suicide risk
factors than does solely supportive or insight-oriented therapy.

A critical finding from several studies of patients at higher risk in-
volves the apparently separate treatment responses of depression and
suicidal behavior. Brent and colleagues (1997) compared CBT, systematic
behavior family therapy, and non-directive supportive treatment for 107
adolescents with major depressive disorder. They did not exclude partici-
pants based on suicide risk and at intake 36 percent reported current
suicidality and 24 percent had a history of at least one suicide attempt.
Results indicated comparable decreases in suicidality in all three treat-
ment conditions, but significantly more rapid response in depression
symptoms with CBT. Lerner and Clum (1990) found comparable results
in comparison of problem-solving therapy and supportive therapy for
college students with suicidal ideation. All subjects showed reduced sui-
cidal ideation following the treatment, but depressive symptoms were
significantly more reduced in the problem-solving condition. The oppo-
site result was found by Linehan and colleagues (1991) in their compari-
son of DBT versus usual care for suicidal women with borderline person-
ality disorder. In their study, there was a comparable decrease in
depression symptoms between treatment conditions, but significantly
fewer suicidal behaviors in the DBT condition. This highlights the gap in
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the literature between what is known about general risk factors versus
knowledge of specific etiological pathways to suicide.

Several points should be noted that might explain the differing re-
sults in the efficacy literature. Linehan (1997) evaluated trials in her re-
view based on the inclusion or exclusion of “high risk” patients
(operationalized as needing immediate psychiatric treatment, at high risk
of suicide or having characteristics known to increase suicide risk). Forty-
five percent of the efficacy trials for treatment of suicidal behavior ex-
cluded high-risk individuals. (For comparison, this is fewer than the 88
percent exclusion for high-risk individuals in pharmacotherapy trials for
depression [Beasley et al., 1991] but greater than one might think in stud-
ies on suicidal behavior.) Linehan then examined the 13 outpatient stud-
ies, of which six excluded high-risk individuals. None of the 6 studies
excluding high-risk individuals showed beneficial effects, but six of the
seven including high-risk did show significant effects. This effect may be
one of power (i.e., the frequency of suicide attempts during follow-up is
likely to be greater in high-risk individuals, thus creating a larger possible
effect size), which suggests the need for larger trials. This also highlights,
however, that high-risk individuals are able to benefit from outpatient
interventions and, therefore, exclusion from such treatments is unwar-
ranted (see Chapter 10 for further discussion of research issues).

INPATIENT AND FOLLOW-UP CARE FOR SUICIDALITY

Inpatient Care

Although suicidality is the most common precipitant for psychiatric
inpatient admission (Friedman, 1989), no randomized clinical trials have
been done to determine whether hospitalizing high-risk suicide
attempters saves lives (AACAP, 2001). Between 60 and 75 percent of child,
adolescent, and adult patients and 40 to 55 percent of geriatric patients are
admitted to inpatient units with concerns of self-harm (Jacobson, 1999).
Hospitalization may be voluntary or involuntary. Involuntary hospital-
ization is legally permitted when an individual meets criteria for mental
illness and dangerousness to self or others, per each jurisdictions’ laws.

Involuntary hospitalization is correlated with many of the common
risk factors for suicide, including serious suicide attempts and completed
suicide on the unit, a diagnosis of schizophrenia; history of prior attempts
of high lethality; and history of living alone or living in a household
without younger children (Roy and Draper, 1995).

The immediate priority upon hospitalization is to reduce the suicidal
thoughts, anxiety, and other symptoms associated with the suicide at-
tempt. Various pharmacological approaches are generally used. Patients
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are sometimes more responsive to medications during hospitalization
than as outpatients (Kotin et al., 1973), perhaps because of increased ad-
herence. ECT or sedation may be indicated (Möller, 2001). However, some
patients may remain actively suicidal even if symptoms improve when
life stresses are not resolved.

The effectiveness of brief hospitalizations is questionable, especially
when they entail no psychiatric services or post-discharge services. One
randomized controlled trial compared the efficacy of general hospital
admission versus discharge in reducing the repetition of suicidal symp-
toms and suicide attempts over 4 months and found that short-term hos-
pitalization (i.e., a mean of less than 24 hours) without psychiatric care
produced no beneficial effect (Waterhouse and Platt, 1990). However, the
follow-up period was short and only low-risk attempters could be in-
cluded in the study, so this may have been a problem of insufficient
power (see Hawton et al., 1998).

On the morning of August 7th, Tom, 23, visited a former middle school
teacher and confided that he was contemplating suicide and had been very
close to killing himself the day before. Tom also said that he had thought
about hurting his former girlfriend, sold his car, bought a gun and ammuni-
tion, and planned to buy two more guns. The teacher and the school’s prin-
cipal called the police after obtaining Tom’s consent. After speaking to the
officer, Tom consented to being handcuffed and taken to the hospital.

The police emergency petition only required the hospital to evaluate him.
Tom was kept overnight for psychiatric evaluation and released the next day.
No medications were prescribed but a follow-up visit was scheduled. Tom
shot himself two days later in an apartment next door to his girlfriend’s home.
His mother believes her son was released too soon (O’Hagan, 2001).

Name has been changed to maintain privacy.

Five to 6 percent of suicides in United States and Great Britain oc-
curred during psychiatric hospitalization. Robins and coworkers (1959)
reported that 7 percent of their patient population completed suicide while
in a psychiatric hospital. Among different populations, the rate of sui-
cides occurring during inpatient care is higher; for example, one study of
manic-depressive patients found that of those who completed suicide, 27
percent did so while under hospital care (Weeke, 1979), although half of
these had left the hospital either on a pass or unapproved absence. Most
frequently, inpatient suicides occur early in the hospitalization. One study
found that 43 percent of the suicides during hospitalization occurred dur-
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ing the first week (Crammer, 1984). However, longer stays do not prevent
suicide in the hospital (Jacobson, 1999).

After Discharge Risk

The period directly following discharge from a psychiatric hospital-
ization is a period of significantly increased risk. There appear to be mul-
tiple reasons for this. Patients who are hospitalized are some of the most
severely affected individuals. While in the hospital, they are under sur-
veillance and do not have the opportunity or means to commit suicide.
When these patients are released from the hospital, they frequently lose
their support system and they again have the opportunity and the means
to commit suicide. A study in Great Britain reported that within the first
28 days after discharge, suicide was more likely (7 times in men and 3
times in women) than during the remaining 48 weeks of the year
(Goldacre et al., 1993). Another study similarly found that 24 percent of
the suicides among discharged patients occurred within the first 3 months
of discharge, primarily in the first week (see Figure 7-1) (Appleby et al.,
1999b).

FIGURE 7-1. Number of suicides each week after discharge. SOURCE: Appleby
et al., 1999b. Reprinted with permission from the BMJ Publishing Group.
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Most of those who completed suicide were considered to be low risk.
Discharged patients who completed suicide were 3.7 times more likely to
have had their care reduced at their most recent outpatient appointment
(Appleby et al., 1999a). A higher suicide rate was found to be associated
with the loss of contact with the primary mental health professional (King
et al., 2001). Other risk factors for suicide in recently discharged patients
include living alone, hopelessness, relationship difficulties, loss of a job, a
history of self harm, and a diagnosis of depression (King et al., 2001;
McKenzie and Wurr, 2001). Patients who maintained care in the commu-
nity (King et al., 2001) or maintained pharmacotherapy (Modestin et al.,
1992) had lower suicide rates. These results suggest that discharged psy-
chiatric patients are at higher risk of suicide for many reasons, but by
maintaining some continuity of care and increasing adherence to treat-
ment plans, some of the deaths may be prevented.

Although the risk of death by suicide appears low in medically hospi-
talized patients, estimated at 1.8 per 100,000 (Hung et al., 2000), the period
immediately following hospitalization may be one of increased risk for
these patients, as well. Dhossche and colleagues (2001) found that 73
percent (8 of 11) recently discharged medical patients who suicided were
diagnosed with depression and/or substance abuse, whereas only 33 per-
cent (11 of 33) of those who had not suicided had these diagnoses.

Angela, age 14, was treated in the emergency room after ingesting a “hand-
ful” of prescription pills in front of her mother and younger sister. This she did
in retribution for being reprimanded and hit by her mother for staying out
late. In the intake interview, she denied current suicidal ideation and stated
that she was “glad” that her mother was worried. Once medically cleared,
she was given an appointment with the outpatient psychiatry clinic for 9 days
later, an appointment that was never kept. The nurse who attempted to con-
tact the family by phone to follow up learned that the phone number given at
intake had been disconnected for over 2 months (Berman & Jobes, Adoles-
cent Suicide: Assessment and Intervention, 1991: 164).

Treatment Adherence

Individuals who do not adhere to their treatment regimens, including
medication and therapy, are at greater risk for suicide. The period follow-
ing hospitalization is a time of increased likelihood that individuals will
stop taking their medications (Appleby, 2000). As described in a recent
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IOM report (2001) and by Goodwin and Jamison (1990), the reasons for
non-adherence can range from failure to understand the regimen or to
appreciate the consequences of not following it, to adverse side effects.
Lithium, for example, can cause cognitive impairment, weight gain,
tremor, thirst, or lethargy (Goodwin and Jamison, 1990). It may also be
that those who do not maintain their medication regimen had been reap-
ing no benefit from it. This in turn is related to two possibilities. First, the
individual may not have been on the medication for a long enough period
of time to experience symptom relief; most psychiatric medications exert
the desired beneficial effects only after taking them for multiple weeks.
Meanwhile, unpleasant side-effects often occur during this initial period.
Second, there are some people for whom the medications do not bring
significant symptom relief; these “treatment resistant” individuals range
upwards of 25 percent of those treated for some disorders. However, true
non-response to medication is difficult to study because of the high inci-
dence of non-adherence to dosing regimes for psychiatric drugs.

Non-adherence to treatment is a critical issue in suicide prevention
since a large percentage of those taking psychiatric medications who com-
plete suicide have been shown to have insufficient blood levels of the
drugs to have reaped any benefits. Adherence to psychiatric treatment is
lower than for treatment of somatic disorders, likely due to the societal
stigma and unpleasant drug side effects, which typically start before the
therapeutic benefit. In addition, for bipolar disorder and schizophrenia,
suicide is most likely during the first years after diagnosis, often before
consistent drug and therapy treatments have been established. These two
disorders are most frequently diagnosed in early adulthood, a period
when people may not yet have the maturity and/or financial resources to
overcome the high stigma, tolerate the unpleasant side effects, and mount
the barriers to accessing treatment and establishing a successful treatment
regimen.

Follow-Up Care

Because of the high post-discharge suicide risk, many hospitals have
implemented various forms of follow-up care for suicidal patients. Inten-
sive follow-up, case management, telephone contacts, letters, or home
visits sometimes improves treatment adherence (e.g., Termansen and
Bywater, 1975; van Heeringen et al., 1995; Welu, 1977). Such interventions
have produced mixed results with regard to suicidal behaviors: some
have demonstrated decreased suicide attempts (Aoun, 1999; Termansen
and Bywater, 1975; van Heeringen et al., 1995; Welu, 1977) and even
completions (Motto and Bostrom, 2001), while others have found no ef-
fect on suicide attempts (Chowdhury et al., 1973; Litman and Wold, 1975).
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Intervention efficacy may sometimes depend on the diagnosis of the sui-
cidal individual (e.g., Byford et al., 1999).

Termansen and Bywater (1975) investigated the relative efficacies of
no intervention, emergency room assessment alone, emergency room as-
sessment plus as-needed follow-up care at a volunteer crisis center, and
emergency room assessment plus a 3-month follow-up by the same men-
tal health worker who conducted the assessment. Over the 3-month fol-
low-up period, they found that the group who received follow-up by the
same mental health worker demonstrated lower rates of suicide attempts
and higher treatment adherence. Motto and Bostrum (2001) examined the
impact of regular follow-up letters to suicidal individuals who refused
ongoing treatment after discharge from a hospital. The study randomly
assigned those refusing follow-up care or dropping out of follow-up care
after hospitalization for severe depression or suicidality to either usual
care or to receive regular letters from staff. Results of a survival analysis
showed that for the first 2 years, the difference in the survival curves was
significant, with the time to suicide longer in the contact vs. no contact
group. When evaluated over the full five years the curves were not sig-
nificantly different. It is important, however, that differences were great-
est during the first 2 years, which is when suicides are most likely to
occur. This was also when contact with the subjects was most frequent (in
year 1). This is the only study to show a significant difference between
experimental and usual care conditions for completed suicide.

In a comprehensive intervention, Aoun (1999) (1) instituted a stan-
dardized hospital protocol for dealing with cases of deliberate self-harm,
(2) employed a suicide intervention counselor who worked with patients
from within 48 hours of admission until 6 weeks post-discharge, and (3)
provided professional and community education about intervention, risk
assessment, and access to service. The experimental group received treat-
ment from the suicide intervention counselor, and the control group re-
ceived treatment as usual. Patients who received treatment from the sui-
cide intervention counselor had significantly lower rates of hospital
readmission for suicide attempts over a 22-month follow-up, as com-
pared to readmission rates among patients who received treatment as
usual and patients who were admitted prior to the start date of the inter-
vention. Unfortunately, the findings of this study are limited by non-
randomized groups and a variable length of follow-up depending on
when the patient entered the study.

Rotheram-Borus, Piacentini, Cantwell, Belin, and Song (2000) pro-
vided specialized emergency room care to adolescent females with the
goal of enhancing adherence to outpatient therapy. The intervention in-
cluded a soap opera video regarding suicidality, a family therapy session,
and staff training. The control group received standard emergency room
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care. At an 18-month follow-up, no significant between-group differences
emerged in suicidal ideation or the rate of suicide attempts, although lack
of power may have obscured treatment effects. Nevertheless, the experi-
mental group showed significantly lower depressive symptoms and
higher family cohesion, and these effects were greatest among those with
higher suicidal symptomatology at admittance to the emergency depart-
ment. This intervention also appears to improve treatment adherence
among high-risk Latina adolescents (Rotheram-Borus et al., 1996; 1999).

CULTURAL CONSIDERATIONS AND
FAITH-BASED INTERVENTIONS

When assessing risk and creating a treatment plan for suicidal indi-
viduals, as for any patient with mental illness (US DHHS, 2001), taking
their cultural and spiritual views and needs into account emerges as a
critical component of effective interventions. Language barriers prevent
thousands of immigrants in the United States from receiving proper men-
tal health care (US DHHS, 2001, see also Chapter 9 for discussion of barri-
ers to treatment). Furthermore, racial and ethnic factors may affect how
individuals respond metabolically to some common psychoactive medi-
cations (US DHHS, 2001). Individuals from ethnic and racial minority
populations are far less likely to turn to professional mental health pro-
viders than are European Americans; some prefer traditional and/or spiri-
tual methods of healing to mainstream medical and mental health strate-
gies (see US DHHS, 2001, and Chapter 2, section on African Americans).
Cultural and spiritual beliefs concerning self, psychobiological function-
ing (mind-body interactions), and disease causation influence the expres-
sion of mental disorders and response to treatment, including treatment
adherence (Hsu, 1999; Marsella, 1988; Marsella and Yamada, 2000).

Clergy/spiritual ministers represent key gatekeepers for suicide pre-
vention. In the United States, older adults, African Americans, and His-
panic Americans, in particular, more often turn to clergy than to profes-
sional mental health services when facing mental health issues, including
suicide (Husaini and Moore, 1994; Starrett et al., 1992; Weaver and Koenig,
1996). Data from a large nationally representative study indicate that
clergy see individuals with the same severity of mental disorders as do
mental health professionals (Larson et al., 1988). Another study suggests
that those who first go to clergy with mental health complaints are least
likely to seek professional mental health services (Neighbors et al., 1998).
A high percentage of clergy in Australia reported that they had been
approached by suicidal adolescents (Leane and Shute, 1998). Studies in
the United States document that older adults often seek help from clergy
for suicidal crises, as well (Domino, 1985; Weaver and Koenig, 1996).
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The few studies conducted on clergy knowledge and attitudes re-
garding suicide suggest that many clergy members need and desire train-
ing in assessing suicide risk (Domino, 1985; Leane and Shute, 1998). Al-
though many congregations forge formal collaborations with professional
mental health services (e.g., Thomas et al., 1994), Mannon and Crawford
(1996) found that clergy from small congregations or from more conser-
vative backgrounds are less likely to refer individuals to professional
mental health services. They also reported that many clergy feel less con-
fident about providing support and advice about severe mental disorders
than about other matters. However, the African American ministers in
their sample reported high levels of confidence even about handling seri-
ous mental disorders among their parishioners. Given the positive effects
on mental health and suicidality of religious involvement and comple-
mentary faith-based treatment (e.g., Donahue, 1995; including seeking
help from clergy, Koenig et al., 1998; Propst et al., 1992, see Chapter 6) and
the widespread use of clergy, many comprehensive suicide prevention
programs incorporate faith-based interventions into their strategies (see
Chapter 8). Some researchers have also authored articles and handbooks
delineating appropriate responses to suicidal and distressed elderly and
youths for clergy (e.g., Koenig and Weaver, 1997; Weaver, 1993; Weaver
et al., 1999).

To maximize treatment effectiveness and to reach under-served
groups, collaborations of mental health professionals with culturally rel-
evant providers, including spiritual ministers could be effective (Marsella
and Yamada, 2000; Weaver, 1993). In recognition of the importance of
cultural context, the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-IV) (APA, 1994) provides guidelines for a culturological as-
sessment of individuals presenting with mental disorders and includes
mention of cultural variations in the expression of psychopathology.
Nursing diagnoses have included spiritual distress and spiritual well-
being for years (Johnson et al., 2001). The framework for culturally and
spiritually sensitive approaches to treating and reducing mental disor-
ders and suicidality is emerging.

FINDINGS

• Assessment tools are inadequate to determine acute suicide risk or
to predict when a person will attempt or complete suicide. Assessment
tools must be validated for various populations since they may not be
generally applicable. Despite the limitations, tools for detection or risk
assessment can be an important component of treatment when used ap-
propriately.
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The development of accurate measures for assessing acute suicide
risk would likely enhance prevention efforts. Given the accuracy of
certain measures in predicting lifetime risk for suicide, identified
individuals should be referred for support and/or treatment.

• Large epidemiological studies demonstrate reductions in suicide
rates with increased antidepressant use. Randomized, controlled trials of
the effects of these anti-depressants on suicide have largely failed to re-
veal significant differences versus placebo, perhaps due to methodological
limitations.

• Compelling evidence suggests that lithium maintenance treatment
reduces suicide in certain populations. Evidence is mounting that
clozapine treatment reduces suicide in specific populations, as well.

Important questions regarding lithium still remain. Controlled
studies are needed to confirm the effectiveness of lithium and to
define the factors (e.g., timing, dose, diagnosis) that influence it.

• Despite manifest anxiety and agitation often marking acute suicide
risk, the effects of anti-anxiety drugs on suicidality remains largely un-
known. Likewise, the literature contains virtually no new and only non-
randomized, uncontrolled studies regarding the potentially effective treat-
ment modality of electroconvulsive therapy.

Carefully designed trials are necessary to understand the potential
of pharmacotherapies to reduce suicidal behavior. Studies should
include the antidepressants, lithium, clozapine, anti-anxiety drugs,
as well as electroconvulsive therapy. The lack of long-term assess-
ment of therapeutic strategies and the exclusion of high-risk pa-
tients from clinical trials represent critical gaps in the field.

• Medicine alone is not sufficient for treatment of suicidality, nor are
treatments equally effective across individuals and diagnoses. Psycho-
therapy provides a necessary therapeutic relationship that reduces the
risk of suicide. Cognitive-behavioral approaches that include problem-
solving training seem to reduce suicidal ideation and attempts more ef-
fectively than treatment as usual or supportive therapy. As with drug
therapy, research on the long-term effectiveness of these interventions is
lacking.

Controlled clinical trials are necessary to determine the types and
aspects of psychotherapy that are effective in reducing suicide for
diverse individuals. Current evidence suggests that continued con-
tact with a psychotherapist is critical. This needs to be rigorously
evaluated.
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• Suicide is far more likely to occur in the first month after discharge
from a psychiatric hospital than subsequently; low treatment adherence
poses a major risk for suicidal individuals. Long-term follow-up care of
discharged suicidal individuals holds promise for reducing suicide. For
example, a psychosocial intervention that effectively reduced completed
suicides entailed regularly mailing letters to those patients who refused
or dropped out of follow-up care.

Further research on the peri-hospital period to assess the risk and
protective effects of hospitalization, the relationships between
length of stay and outcomes, and the factors post-hospital that ac-
count for the increased risk for suicide would provide critical infor-
mation for suicide reduction strategies. The efficacy of different
approaches to follow-up care in reducing suicide across popula-
tions must also be established, and successful interventions should
be replicated and widely disseminated.

• Efficacy studies of both psychopharmacological and psychosocial
interventions demonstrate that suicidality often either fails to remit
or returns even when symptoms of a mental disorder decrease due to
treatment. The most effective psychopharmacological and psychosocial
treatment strategies generally involve long-term and/or maintenance
treatment. Maintenance treatment with lithium, clozapine, and electro-
convulsive therapy, during which patients must regularly see health care
professionals, appears more effective in reducing suicidality than only
prophylactic treatments; regular contact with health care staff via mail
and weeks or months of psychotherapy also appear to reduce suicide.

Longitudinal research is needed to assess outcomes of prophylac-
tic/short-term versus maintenance/long-term treatment for
suicidality. The course of suicidality across the life span suggests it
may at times represent a life-long condition requiring sustained
treatment; further life-course research is required to verify this.
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And Levin, a happy father and a man in
perfect health, was several times so near
suicide that he hid the cord, lest he be
tempted to hang himself, and was afraid to
go out with his gun, for fear of shooting
himself. But Levin did not shoot himself, and
did not hang himself; he went on living.

—LEO TOLSTOY
Anna Karenina
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8

Programs for Suicide Prevention

Over the last 15–20 years, the first two generations of suicide preven-
tion efforts have yielded valuable information on risk and protective fac-
tors, empirically based methods for preventing suicidal behavior, and
improved research methods (Berman and Jobes, 1995; PHS, 2001). During
this time, the following developments have been observed in the area of
suicide prevention (1) a proliferation of curriculum-based suicide preven-
tion programs in schools (cf., Garland et al., 1989) accompanied by in-
creased attention and concerns voiced over format, goals, theoretic orien-
tation, and safety issues (Hazell and King, 1996) that led to improved
methods and prevention program designs (cf., Breton et al., 1998; Kalafat
and Ryerson, 1999; Orbach and Bar-Joseph, 1993); (2) increased efforts to
undertake empirical research on suicide prevention, prompted by a 1990
US Congressional mandate, and accompanied by the rapid development
of suicidology as a multidisciplinary subspecialty with national and inter-
national professional organizations, new journals, and the establishment
of centers for the study and prevention of suicide (PHS, 1999; 2001); (3) a
new precisely defined prevention framework that places prevention pro-
grams on a continuum of universal, selective, and indicated interventions
(Gordon, 1987; IOM, 1994); (4) the emergence of research on suicide pre-
vention programs designed to target higher risk populations (e.g., Eggert
et al., 1995b; Thompson et al., 2001); (5) improved screening tools and
measures of suicide and suicidal behaviors (e.g., Eggert et al., 1994; Pfeffer
et al., 2000; Reynolds, 1991; Reynolds, 1998; Shaffer and Craft, 1999;
Thompson and Eggert, 1999), and (6) key advances in research methods,

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


274 REDUCING SUICIDE

including improved analytic tools and sophisticated models for measur-
ing change over time in prevention trials (Brown and Liao, 1999).

In contrast to clinical approaches that explore the history and health
conditions leading to suicide in the individual, the public health approach
to suicide prevention focuses on identifying broader patterns of suicide
and suicidal behavior throughout a group or population. The public
health approach to suicide prevention is also reflected in an organized
five-step process that has been developed for ensuring the effectiveness of
preventive efforts (PHS, 2001: 11). This chapter will describe the current
public health preventive framework and then review some of the inter-
ventions for preventing suicide at each level. The focus will be primarily
on school-based programs. As with all other behavioral interventions, the
best effects are most likely to be achieved with multidimensional inter-
ventions (IOM, 2001), given the overlapping nature of risk and protective
factors across domains of influence. The chapter then explores examples
of programs targeting specific populations and concludes with an analy-
sis of an integrated approach for reducing the incidence of suicide in the
broad population.

FRAMEWORK FOR PREVENTION

The prevailing prevention model in the interdisciplinary field of pre-
vention science is the Universal, Selective, and Indicated (USI) prevention
model. This USI model focuses attention on defined populations—from
everyone in the population, to specific at-risk groups, to specific high-risk
individuals—i.e., three population groups for whom the designed inter-
ventions are deemed optimal for achieving the unique goals of each pre-
vention type.

Universal strategies or initiatives address an entire population (the
nation, state, local county or community, school or neighborhood). These
prevention programs are designed to influence everyone, reducing sui-
cide risk though removing barriers to care, enhancing knowledge of what
to do and say to help suicidal individuals, increasing access to help, and
strengthening protective processes like social support and coping skills.
Universal interventions include programs such as public education cam-
paigns, school-based “suicide awareness” programs, means restriction,
education programs for the media on reporting practices related to sui-
cide, and school-based crisis response plans and teams.

Selective strategies address subsets of the total population, focusing
on at-risk groups that have a greater probability of becoming suicidal.
Selective prevention strategies aim to prevent the onset of suicidal behav-
iors among specific subpopulations. This level of prevention includes
screening programs, gatekeeper training for “frontline” adult caregivers
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and peer “natural helpers,” support and skill building groups for at-risk
groups in the population, and enhanced accessible crisis services and
referral sources.

Indicated strategies address specific high-risk individuals within the
population—those evidencing early signs of suicide potential. Programs
are designed and delivered in groups or individually to reduce risk fac-
tors and increase protective factors. At this level, programs include skill-
building support groups in high schools and colleges, parent support
training programs, case management for individual high-risk youth at
school, and referral sources for crisis intervention and treatment.

UNIVERSAL PREVENTIONS

Using health promotion strategies to combat symptoms of mental
illness, including suicidality, represents a primary aspect of many univer-
sal suicide prevention programs. Although the field has traditionally sepa-
rated health promotion from prevention (IOM, 1994), preventionists in
the United States and abroad have increasingly turned to mental health
promotion as a means of universal prevention (Beautrais, 1998; Cowen,
1994; Durlak, 2000; Waring et al., 2000). Reviews (Cowen, 1994; NRC,
2002) and at least one meta-analysis (Durlak, 2000) demonstrate that
school-based programs employing such a health promotion approach can
effectively prevent and/or reduce suicide risk factors and correlates like
adolescent pregnancy, externalizing disorders (such as delinquency and
substance abuse), and depression. These programs also promote protec-
tive factors against suicide including: self-efficacy, interpersonal problem
solving, self esteem, and social support (see Chapters 3 and 6). Further-
more, throughout the 1990s, the World Health Organization developed
evidence-based policies and recommendations for how schools can effec-
tively engage in health promotion using a four-level model (see, WHO,
2002). The WHO model promotes universal prevention, targeting envi-
ronmental conditions and mental health education for all students, as
well as selective and indicated prevention, providing psychosocial inter-
ventions and professional treatment for those with mental illness or at
significant risk (see also Waring et al., 2000; WHO, 1999; 2000a). As men-
tioned in Chapter 3, the U.S. Surgeon General (PHS, 2001), the United
Nations (1996), and the World Health Organization (1999) have endorsed
promoting mental health/resiliency as part of universal suicide reduction
strategies.

Population-based prevention programs with a school or community
focus have an important advantage over those aimed at individuals. There
is usually a high participation rate in such programs because all students
are exposed, for instance, to a teacher’s classroom management practices
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and control of aggressive behavior (Kellam et al., 1998) or to a middle
school drug prevention program (Botvin et al., 1995). These programs
also have the advantage, because of inoculation, of having potential im-
pact on not only those who are currently at risk, but also those whose risk
status changes after the intervention takes place. Finally, many of these
broad prevention programs target multiple outcomes, so overall risk for
suicide may be reduced by diminishing developmental risk through mul-
tiple pathways.

Policy changes represent another universal strategy for reducing sui-
cide. For example, Birckmayer and Hemenway (1999) conclude in their
review of minimum drinking age policies in each state from 1970 to 1990
that increases in the legal drinking age reduce not only motor vehicle
deaths but also suicides.

Media Campaigns

A traditional universal public health approach to behavior-related
problems has been widespread education through mass-media cam-
paigns. This technique has been used with varying levels of success for
smoking, AIDS, and coronary heart disease (see IOM, 2002). A few coun-
tries, including the United Kingdom and Norway, have implemented
such mass-media campaigns for suicide prevention as part of overall men-
tal health promotion; evaluations of results are not yet available. Exten-
sive media campaigns for suicide prevention are not common, largely
due to fear of engendering suicide imitation. Media initiatives more often
have focussed on modifying portrayals of suicide to reduce the likelihood
of imitation. Since data are limited on use of media for education, this
section discusses what is known about suicide imitation through the me-
dia, followed by a description of efforts to address this problem and the
evidence for their effectiveness.

The Evidence for Imitation

Throughout history, people have expressed concern about suicide
imitation, and have seen the opportunity for intervention in such matters,
as evidenced by various anecdotal accounts in the literature of suicide
imitation and clustering. For example, Goethe’s 1774 novel The Sorrows of
Young Werther, in which the title character shoots himself after a failed
love affair, was banned in Denmark, Saxony, and Milan in order to pre-
vent further suicides that were thought to be a result of young men imitat-
ing the behavior of Werther (Phillips, 1974, 1985). These events led to the
term the “Werther Effect” being used to describe imitation of this sort.
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Today this effect is referred to as either suicide contagion or suicide
imitation/modeling. Although they are often used interchangeably, each
is based on a different theoretical framework. Each theoretical framework
is useful, but Schmidtke and Schaller (2000) propose that the language of
imitation and modeling is preferable to the language of a contagious pro-
cess because it relies on active learning processes that do not imply the
exclusion of individual volitional factors.

Imitation and modeling, which play a role in other harmful behaviors
such as drug use and bullying, occur with suicide in several circum-
stances, such as in the case of temporal clusters of suicides in a particular
community or culture (see Chapter 2), suicide among family members
(see Chapter 5), and suicide following exposure to a media1 presentation
of a real or fictional suicide.

Research shows that suicide contagion through the media is real (for
review, see Gould, 2001a; 2001b). Recent meta-analyses report that stud-
ies conducted by clinically oriented investigators yield the strongest sup-
port for suicide imitation (cited in Schmidtke and Schaller, 2000). How-
ever, many of the studies of suicide imitation are beset with
methodological problems; for example, many are based on aggregate-
level data, which preclude the possibility of ruling out the influence of
other factors.

Imitation can be linked to newspaper accounts of suicide (for review,
see Gould, 2001b; Hassan, 1995; Phillips, 1974; Stack, 1996). Newspaper
coverage of suicide is related to an increase in the rate of suicide, and the
magnitude of the increase is proportional to the duration, prominence
and amount of media coverage (Gould, 2001a). There has been less con-
clusive research on the consequences of television news programs on
suicide imitation. Kessler et al. (1988; 1989) found no association over an
11 year period in the United States, but recent studies suggest imitation in
specific groups (e.g., in the elderly, see Stack, 1990).

The influence of fictional presentations of suicide on imitation is less
clear. Research into fictional portrayals has examined attempts or other
suicidal behavior (such as ideation) rather than just rates of completed
suicides, which allows for actual measurement of exposure. Some studies
indicate that imitation occurs (e.g., Gould et al., 1988; Hawton et al., 1999);
others do not (e.g., Phillips and Paight, 1987); still others are inconclusive
(Berman, 1988).

Aspects of both the media presentation and the individual interact to
produce imitation. The person who is likely to imitate a suicidal behavior

1Media refers to literature, the press, music, broadcasting, films, TV, theater, and the
Internet.
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has underlying vulnerabilities. A healthy person is not likely to kill him-
or herself as a result of seeing an example of suicide. Different media (e.g.,
book vs. television) are likely to exert differential effects on different popu-
lations. Both the form (headline, placement) and content (celebrity, men-
tal illness, murder-suicide) of suicide coverage clearly impact the likeli-
hood of imitation. Attractive models are more likely to cause imitation.

Similarities between a vulnerable person and the reported suicide
victim increase the likelihood of contagion. This has been shown with age
effects in both the young (Phillips and Carstensen, 1988) and the elderly
(Stack, 1999, cited in Schmidtke and Schaller, 2000). Similarly, ethnicity is
an important factor; Stack (1996) found that suicides of foreigners did not
cause imitation among native populations.

Encouraging Responsible Coverage of Suicide

Many elements of media presentations influence the likelihood of
imitation, and these all provide opportunities for prevention. In efforts to
prevent contagion, several countries (including Australia, Austria,
Canada, Germany, Japan, New Zealand, and Switzerland) and organiza-
tions, including the World Health Organization (United Nations, 1996;
WHO, 2000b) have formulated guidelines for media coverage of suicide.

The National Strategy for Suicide Prevention in the United States
includes as one of its major goals improving “the reporting and portray-
als of suicidal behavior, mental illness, and substance abuse in the enter-
tainment and news media” (PHS, 2001). To advance that goal, guidelines
for media coverage of suicide were formulated by the Annenberg Public
Policy Center of the University of Pennsylvania, the American Associa-
tion of Suicidology (AAS) and the American Foundation for Suicide Pre-
vention (AFSP) in collaboration with several government agencies (CDC,
NIMH, Office of the Surgeon General, Substance Abuse and Mental
Health Services Administration [SAMSHA]), the WHO, and other inter-
national suicide prevention groups. They were released in August 2001,
and the full text of these guidelines can be found on the sites of the
partner organizations that developed them, including www.appcpenn.org
and www.afsp.org. These guidelines, “Reporting on Suicide: Recommen-
dations for the Media” update those developed in 1989 at a national con-
sensus conference on the topic.

The media guidelines include the stipulation that media accounts of
suicide should neither romanticize nor normalize suicide; that is, indi-
viduals who kill themselves should not inadvertently be idealized as he-
roic or romantic. They also urge the inclusion of factual information on
suicide contagion and mental illness, provide suggestions for questions to
ask of relatives and friends of the victim, and suggest that information on
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treatment resources be included. The guidelines also address issues of
language such as the use of terms like “a successful suicide,” and speak to
special situations that may arise such as a celebrity death by suicide.
Finally, they suggest that media professionals address suicide as an issue
in its own right, reporting on stigma, treatments, and trends in suicide
rates, rather than only in response to a tragedy (AFSP, 2001). With shifts
in focus and inclusion of educational material, the same articles that re-
port on an unfortunate event can become part of universal preventive
measures. This echoes other areas in the injury prevention field
(Hemenway, 2001). The media now indicate the status of smoke detectors
when a fire is reported, for example. Likewise, helmet use is indicated
when reporting a bicycle accident.

Currently, many comprehensive suicide prevention programs include
components to improve media response to suicide, including the Finland
National Program, Maryland (see later in this chapter) and the Washing-
ton State Youth Suicide Prevention Program (Eggert et al., 1997), with the
state programs often utilizing the nationally formulated guidelines. The
Washington program included a media education component that was
designed to impact reporting practices by (1) educating media personnel
in ways to report youth suicide stories that prevent potential contagion
effects and (2) educating select personnel such as crisis line workers,
gatekeepers, and school personnel in how to respond to media requests
for information and stories related to youth suicide and suicide preven-
tion. It also focused on ensuring that the youth suicide prevention mes-
sage was “in the news” by providing information to the media and en-
couraging ongoing and responsible coverage of suicide and suicide
prevention.

Despite such efforts to shape discussion of suicide in the media, very
little evidence exists to show that initiatives to promote responsible re-
porting in the media have a direct, significant effect on suicide rates. In
Switzerland, implementation of media guidelines did increase respon-
sible reporting of suicides; less sensational and higher quality stories re-
sulted (Michel et al., 2000). But this has not yet been related to changes in
suicide rates. An evaluation of media guidelines in Austria showed sig-
nificant success in reducing suicides. The guidelines in that country were
specifically formulated to address concerns that the increase in the num-
ber of suicides and suicide attempts on the subway in Vienna was related
to the highly publicized and dramatic accounts of the deaths. Subsequent
to the release of the guidelines, newspaper reporting of subway suicides
decreased greatly and what was reported was much less prominent. The
number of subway suicides significantly decreased in the second half of
the year after release. In the 4 years following, the overall suicide rate
decreased by 20 percent and the rate of subway suicides decreased by 75
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percent with no substitution of method (Etzersdorfer and Sonneck, 1998;
Etzersdorfer et al., 1992; Sonneck et al., 1994).

Reducing Access to Means

Universal measures can be used to reduce the availability of common
tools for suicide. More restrictive legislation regarding firearms, barriers
on bridges, or blister packs for medications are interventions that may be
effective in reducing suicide or suicide attempts. This section focuses on
the role of availability of methods of suicide, including the role that
method availability and barrier restrictions may play in suicide by fire-
arms, acetaminophen overdose, prescription drugs, jumping from build-
ings or bridges, domestic gas, automobile carbon monoxide, and railway
suicides. Much of the research discussed has been done in Western societ-
ies, but suicide in rural Asian societies has been largely linked with avail-
ability of insecticides (Van der Hoek et al., 1998; Yip et al., 2000). Research
is limited, but this underscores the need for implementing safe storage of
agricultural poisons and using safety caps to reduce impulsive swallow-
ing.

Firearms2

Epidemiological studies have consistently shown that firearms are
most common method of suicide for all demographic groups in the United
States (CDC, 1994). The association between suicide and firearms in the
home is strong across all age groups, but is particularly high in the 24 and
younger group (Odds Ratios3 [ORs] of 10.4 vs. 4.0–7.2 for those 25 and
older) (Kellermann et al., 1992). The dramatic increase in the American
youth suicide rate since 1960 is primarily attributable to an increase in
suicide by firearms (see Figure 8-1a,b; Boyd, 1983; Boyd and Moscicki,
1986). In one study of youth suicide in Allegheny County from 1960–1983,
the rate of suicide by firearms increased 330 percent, but the rate of sui-
cide by other means increased only 150 percent (Brent et al., 1987b). The
more recent increase in the suicide rate by African American males is also
attributable primarily to an increase in suicide by firearms.

2This section was abstracted from Brent DA. 2001. Firearms and suicide. Annals of the New
York Academy of Sciences, 932: 225240. Reprinted by permission of the New York Academy
of Sciences.

3The Odds Ratio is the ratio of the odds of an outcome (suicide) for the experimental
group relative to the odds of the outcome in the control group.
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FIGURE 8-1a Rates of suicide by firearm in the first year after purchase among
persons who purchased handguns in California in 1991. The horizontal line indi-
cates the age- and sex-adjusted average annual rate of suicide by firearm in Cali-
fornia in 1991 and 1992 (11.3 per 100,000 persons per year). SOURCE: Wintemute
et al. 1999. Copyright © 1999 Massachusetts Medical Society. All rights reserved.
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FIGURE 8-1b Rates of suicide by firearm during the six years after purchase
among persons who purchased handguns in California in 1991. The horizontal
line indicates the age- and sex-adjusted average annual rate of suicide by firearm
in California in 1991 through 1996 (10.7 per 100,000 persons per year). SOURCE:
Wintemute et al. 1999. Copyright © 1999 Massachusetts Medical Society. All rights
reserved.
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Ray, age 14, had made three suicide attempts prior to completing his suicide.
Each time there had been someone there to stop him. He communicated often
about his intent, remarking that “Life’s a bitch” and asking others about which
way they thought it would be better to kill oneself. The day before his death,
he asked his mother whether it would be better to stick a gun “in your mouth
or in your temple?” He chose the latter, using a .357 Magnum that had been
kept fully loaded, in his mother’s nightstand (Berman & Jobes, Adolescent
Suicide: Assessment and Intervention, 1991: 189).

Alcohol and illicit drug abuse in the home greatly increase the risk of
violent death, including suicide (Rivara et al., 1997). Youth who were
drinking at the time of their suicide were much more likely to use a gun
than were youth who were not drinking (Brent et al., 1987b; Brent et al.,
1993; Hlady and Middaugh, 1988). The increase in youth alcohol abuse
and in firearms availability over the past 3 decades may be related to the
increase in youth suicide in general, and in youth firearms suicide in
specific. However, it is important to note that youth suicide has also dra-
matically increased in geographic regions where firearms ownership and
firearms suicides are relatively rare (e.g., New Zealand; Beautrais et al.,
1996). Therefore, it would be an oversimplification to say that the increase
in youth suicide, in the United States, or anywhere else in the world, is
solely a function of increased firearms availability.

Several studies (Beautrais et al., 1996; Brent et al., 1991; Brent et al.,
1988; Kellermann et al., 1992) have demonstrated that the presence of a
gun in the home is highly predictive of its use for completed suicide (see
Table 8-1). Firearms were between 31.1 and 107.9 times more likely to be
used for the suicide if a gun was already in the home. This was even true
in New Zealand, where firearms is a much less common method choice

TABLE 8-1 Case-Control Studies: Guns in the Home and the Method of
Suicide

Brent Kellerman Beautrais
1993 1992 1996

Use of gun if kept in home 87.8% 88% 33%
Use of gun if not kept in home 18.8% 6% 0.5%
Guns in home and firearms as method

(Odds Ratio [OR]) 31.1 69.5 107.9
Firearms and alcohol use (OR [95%CI]) 7.3 — —
Bought gun within two weeks of suicide — 3% —
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for suicide than in the United States (14 percent vs. 55–60 percent,
Beautrais et al., 1996). Conversely, if a gun was not in the home, it was
used as a method of suicide quite infrequently. Furthermore, in a study
by Kellermann et al. (1992), only 3 percent of those who completed sui-
cide had bought a gun within 2 weeks of the suicide. Wintemute et al.
(1999) examined the standardized mortality rates (SMRs) of purchasers of
handguns in California, who are registered by state law, and found an
extremely high rate of suicide right after purchase. However, the rates
remained elevated for the 6 years of analysis. This suggests that firearms
are purchased for the purpose of completing suicide even though most of
the suicides occurred some time after the purchase. Together, these data
strongly suggest that it is the immediate gun availability that conveys the
risk for firearms suicide, and supports method restriction as one means to
prevent firearms suicide.

Method of storage and the type and number of guns modify suicide
risk substantially. Higher risk is associated with handguns than with long
guns, loaded guns than unloaded guns, and unlocked than locked guns
(see Table 8-2, Brent et al., 1993; Kellermann et al., 1992). Long guns con-
vey an increased risk to males, but not females, and handguns convey a
particularly increased risk for females (Brent et al., 1993). Furthermore, in
adolescents, long guns, but not handguns, convey an increased risk in
rural areas (OR’s 4.5 vs. 1.0), while in urban areas, this situation is re-

TABLE 8-2 Risk of Suicide in the Home in Relation to Various Patterns
of Gun Ownership

Adjusted 95%
Variable Odds Ratioa Confidence Interval

Type of guns in the home
One or more handguns 5.8 3.1–4.7
Long guns only 3.0 1.4–6.5
No guns in the home 1.0 —

Loaded guns
Any gun kept loaded 9.2 4.1–20.1
All guns kept unloaded 3.3 1.7–6.1
No guns in the home 1.0 —

Locked guns
Any guns kept unlocked 5.6 3.1–10.4
All guns kept locked up 2.4 1.0–5.7
No guns in the home 1.0 —

SOURCE: Kellermann et al., 1992. Copyright © 1992 Massachusetts Medical Society. All
rights reserved.
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versed, with handguns conveying a much higher risk than long guns
(OR’s 5.6 vs. 1.3) (Brent et al., 1993).

While firearms counseling has gained acceptance as an important
component of health supervision, in reality this often fails to occur (Gross-
man et al., 1995). Depressed adolescent patients and their parents are
often non-compliant with physician recommendations to secure or re-
move firearms (Weil and Hemenway, 1992). Only two studies have exam-
ined the impact of firearms counseling on the removal of firearms with
the parents of youth at risk for suicide. In one study, eight parents of
suicide attempters with firearms in the home were counseled about the
danger conveyed by firearms in the home, and five either removed the
gun, or stored the gun in a more secure manner (Kruesi et al., 1999). In a
study of depressed adolescents who entered a randomized psychotherapy
clinical trial, only 27 percent of parents who reported having guns in the
home at intake removed the guns on follow-up after being urged by the
clinician to do so (Brent et al., 2000). Therefore, it is unwise to assume that
providing recommendations on removal of firearms from the home will
automatically result in compliance. An alternative recommendation to
improve the security of gun storage is often more favorably received
(Webster et al., 1992).

The firearms suicide rate and the overall suicide rate are related to the
strictness of gun control laws and the prevalence of gun ownership (Boor
and Bair, 1990; Killias, 1993; Lester, 1988; Lester and Murrell, 1986). Quasi-
experimental studies suggest that greater restrictiveness in gun control
laws is associated with declines in firearms suicide, sometimes without
compensatory method substitution (Loftin et al., 1991). In a particularly
elegant cross-country comparison, the suicide rates were compared in
two similar cities, Seattle and Vancouver. Because gun control is more
restrictive in Canada, it was assumed suicide rates in Vancouver would
be lower (Sloan et al., 1990). Instead, the overall suicide rates were similar
in the two cities, albeit with a 10-fold higher rate of firearms suicides in
Seattle. This was almost entirely reflected in 40 percent higher rate of
suicide among 15–24 year olds in Seattle. These results suggest that the
greater availability of firearms is particularly deleterious for younger
people.

In a well-designed quasi-experimental study, Loftin et al. (1991) ex-
amined the relationship between legislation enacted in 1976 in the District
of Columbia and subsequent time trends in suicide and homicide during
the years 1968 through 1987. This legislation mandated the registration of
all firearms, required that new purchasers meet “fitness” and knowledge
of safety standards, and necessitated that owners store guns unloaded
and disassembled, with certain occupational exceptions, such as law en-
forcement. The unusual aspect of this study was that changes in the rates

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


PROGRAMS FOR SUICIDE PREVENTION 285

of suicide and homicide in the District of Columbia were compared to
changes in rates of suicide and homicide in neighboring Maryland and
Virginia counties, where no such change in firearms legislation had taken
place. In the District of Columbia, subsequent to the enactment of this
legislation, a 23 percent decline in firearms suicide and a 9 percent decline
in non-firearms suicide were noted. Over the same period of time, in the
adjoining Maryland and Virginia counties, a 12 percent increase in fire-
arms suicide and a 2 percent decline in non-firearms suicide were ob-
served. One weakness of all ecological studies is that it is impossible to
monitor the extent to which these regulations were enforced or circum-
vented. However, one might have expected diffusion of unlawful fire-
arms from neighboring counties into the District of Columbia, which
would have diluted the potentially salutary impact of the legislation. The
inference of a causal relationship between the change in legislation and
the decline in suicide is bolstered by the greater effect on firearms vs. non-
firearms suicide and the geographic specificity of this effect. Method sub-
stitution did not occur to any substantial degree, and an overall decline in
the suicide rate prevailed. The impact of the Brady Act has been contro-
versial. Although Ludwig and Cook (2000) found a significant reduction
in suicide rates following enactment, their breakdown by age and their
choice of duration of analysis may be problematic (Kleck and Marvell,
2000; Lott, 2000). Given the complexity of gun availability and fluctua-
tions of these relatively infrequent events over time, a final judgement on
the effectiveness of this legislation in reducing suicide is unlikely to hap-
pen soon.

The impact of firearms legislation on suicide was examined in
Queensland, Australia (Cantor and Slater, 1995). The law required both
current and prospective owners of long guns to obtain a license. A 28-day
waiting period (“cooling off period”) was instituted prior to a new pur-
chase, and owners were required to pass a safety test. The suicide rate by
firearms declined among men in metropolitan areas and in provincial
cities, but not in rural areas. This effect was most notable among individu-
als under the age of 30. However, method substitution occurred in all
regions but the provincial cities, where overall suicide rates did decline.
Two limitations of the study are the absence of a “control” community
where no change in legislation had occurred and the brevity of the obser-
vation (only 1 year pre- and post-legislation).

Acetaminophen Overdose

The rate of acetaminophen (or paracetamol) self-poisoning from emer-
gency room registries has been estimated 21.4/100,000 in one American
emergency room, and as high as 70–90/100,0000 in one study based in

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


286 REDUCING SUICIDE

Scotland (Bond and Hite, 1999; McLoone and Crombie, 1996). In the Scot-
tish study, the rates among male and female adolescents aged 15–19 were
approximate 150 and 350/100,000, respectively (McLoone and Crombie,
1996). Hospitalizations due to acetaminophen rose rapidly from the 1970s
through the early 1900s, especially in adolescents and young adults
(McLoone and Crombie, 1996). This increase is explained in part by the
increased availability of acetaminophen. High correlations have been
noted between sales of acetaminophen and overdose rates in Oxford,
England (r=.86) and in France (r=.99), with similar correlations between
sales and completed suicide (Gunnell et al., 1997). In addition to availabil-
ity, adolescents’ general ignorance about the risk for hepatotoxicity ap-
pears to contribute to the use of acetaminophen. Almost half of adoles-
cents underestimate the potential lethality and toxicity of acetaminophen
(Harris and Myers, 1997; Myers et al., 1992). Awareness is also limited
that ingestion of acetaminophen in combination with alcohol greatly in-
creases the likelihood of both hospitalization and of hepatotoxicity
(Schiodt et al., 1997).

Restriction of drug content per purchase and the use of blister packs
(requiring individual pill removal from a card with each pill in its own
“bubble”) may reduce the morbidity and mortality due to acetaminophen
overdose (Chan, 1996; Hawton et al., 1996). Restriction in the amount of
drug available in a purchase resulted in a 4-fold lower fatality from over-
dose in France, compared to England (Gunnell et al., 1997). The introduc-
tion of blister packs as a method for dispensing acetaminophen was asso-
ciated with a 21 percent reduction in overdoses and a 64 percent reduction
in severe overdoses, whereas overdoses due to benzodiazepines, which
were not subject to these restrictions, remained stable (Turvill et al., 2000).

Some have considered the benefit of labels warning of hepatotoxicity,
but it is unclear if warnings would alter the behavior of impulsive adoles-
cents (Harris and Myers, 1997). In one survey, only 25 percent thought
that a warning would deter them (Hawton et al., 1996). The addition of
methionine to prevent the hepatotoxic effects has been suggested but not
yet evaluated.

Prescription Drugs

The rate of self-poisoning by prescription drugs in New York City is
highest in Manhattan, which has the higher per-capita density of physi-
cians of any of the boroughs of New York (Marzuk et al., 1992). The
greater number of prescribed psychotropic agents is correlated with an
increased risk of overdose, at an estimated rate of 3.8/1000 prescriptions
(Forster and Frost, 1985). However, Moens and van Voorde (1989) found
no relationship between availability of prescription drugs and completed
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suicide. The prescription of a psychotropic agent is itself a marker for
suicidal risk and it is important to consider its lethality in prescribing for
patients with mental disorders. Furthermore, there is a marked gradient
in toxicity among antidepressants (Cassidy and Henry, 1987; Kapur et al.,
1992). In a study conducted in the United Kingdom, desipramine was
reported to have over twice the death rate by overdose per 1,000,000
prescriptions compared to amitriptyline, imipramine, or nortriptyline, and
9 times the death rate by overdose of mianserin (Cassidy and Henry,
1987). In data from the United States, the toxicity of different antidepres-
sants was examined using two different databases—the Association of
Poison Control Centers (APCC) and the Drug Abuse and Early Warning
Network (DAWN) (Kapur et al., 1992). In the APCC database the rate of
overdose was adjusted for prescription volume based on the National
Prescription Audit. Both APCC and DAWN databases revealed that de-
sipramine had a higher risk for suicide attempt and greater fatality given
an overdose than either amitriptyline or imipramine. The DAWN analy-
sis also demonstrated that the three tricyclic antidepressants had between
a 2.5 and 8.5 greater risk of death due to overdose than fluoxetine. There-
fore, alteration in prescription practices to favor SSRIs over TCAs might
result in a decline in deaths by overdose of antidepressants.

Suicide and suicide attempt are markedly increased in patients with
epilepsy (Brent, 1986; Hawton et al., 1980; Mackay, 1979; Matthews and
Barabas, 1981; Sillanpaa, 1973). While interictal psychopathology related
to epilepsy seems to be an important risk factor for suicidal behavior
(Mendez et al., 1989), phenobarbital may be an iatrogenic cause of depres-
sion and suicidal behavior in epilepsy (Brent, 1986; Brent et al., 1990;
Brent et al., 1987a; Ferrari et al., 1983). One naturalistic study suggested
that exposure to phenobarbital caused about a 4-fold risk for depression,
which was most likely to occur if there was a family history of depression
and very unlikely to occur in the absence of a family history of depression
(Brent et al., 1987a). Phenobarbital is no longer a first-line anticonvulsant
in the United States, but because of its overall safety and cost, it still is
used quite commonly in developing countries. Screening for a family
history of depression may help to avoid the iatrogenic difficulties associ-
ated with this medication.

Jumping from Buildings or Bridges

Availability of high buildings or bridges provides another means for
suicide. In New York City, suicide by jumping was highest in Manhattan,
and lowest in Staten Island, the two extremes for access to buildings of 7
stories or higher (Marzuk et al., 1992). In another study in New York, 81
percent of all suicides jumped from their own residences (Fischer et al.,
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1993). One report suggested the efficacy of a crisis telephone line on a
bridge. Its use in 30 cases resulted in only one completed suicide. Nine
people jumped from the bridge and did not use the phone; 5 of the 9
completed the suicide. The availability of the phone line, staffed by men-
tal health experts and with an automatic police alert, may have deterred
some suicides (Glatt, 1987). As with injury control approaches, the cre-
ation of mechanical barriers on bridges could make jumping more diffi-
cult or impossible. Mechanical barriers in private residences would be
more difficult to develop and enforce.

Domestic Gas Poisoning

Domestic gas poisoning was one of the leading causes of suicide in
Great Britain; due to its high carbon monoxide (CO) content, domestic gas
could be highly lethal. A decrease in CO content of domestic gas associ-
ated with decline in mortality in Great Britain, Austria, and Japan
(Kreitman, 1976; Lester and Abe, 1989), but not in the Netherlands
(Sainsbury, 1986). Method substitution eventually offset this decline in
suicide by the mid 1980s in Great Britain (McClure, 1984), but not Japan
(Lester and Abe, 1989). Therefore, in some locales, the detoxification of
domestic gas has had a lasting effect, and even in Great Britain, where
method substitution did eventually take place, this occurred after a re-
duction in the suicide rate which lasted for a 15-year period.

Suicide by Auto Exhaust

The rate of suicide by auto exhaust is, not surprisingly, related to the
availability of automobiles (Marzuk et al., 1992; Ohberg et al., 1995;
Ostrom et al., 1996). Suicide by auto exhaust is much more common in
Queens and Staten Island (.46 and .40 per 100,000) than in Manhattan or
the Bronx (0 and .08 per 100,000, Marzuk et al., 1992). A relationship
between per-capita automobile ownership and suicide by carbon monox-
ide poisoning was also found in Finland (Ohberg et al., 1995).

Suicide by auto exhaust is often relatively impulsive and frequently
occurs under influence of alcohol (Skopek and Perkins, 1998). Several
suggestions for reducing the lethality of this method have been raised: a
brief computer administered screen for sobriety as a condition for starting
the car; decreasing the amount of CO in exhaust through a catalytic con-
verter; having the engine cutoff if idling for too long; and modification of
the end of the exhaust tail pipe to make it impossible to put a hose on the
end (Ostrom et al., 1996). In the United States detoxification of car exhaust
began in 1968 (8.5 percent CO content) and continued through 1980 (0.05
percent CO content). An examination of the suicide rate by this means
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between 1950 and 1984 failed to show a straightforward relationship be-
tween detoxification and suicide rates. Suicide among men by this method
began to decline along with detoxification until 1979, at which point it
began to rise again. A decline in female suicides by this method began in
1975 (Clarke and Lester, 1986).

Railway Suicides

The rate of railway suicide (e.g., jumping in front of a train) also is
related to access. In New York, the rate of railway or subway suicide is
proportional to the amount of track in a given borough (Marzuk et al.,
1992). However, among cities internationally, there are marked variations
in the suicide rate per passenger. Rates are extremely low in Singapore,
Tokyo, Budapest, and Hong Kong but much higher in London, Barcelona,
Rio de Janeiro, and Paris (O’Donnell et al., 1994).

Because the case fatality rate is high (estimated at 55 percent) and
prediction is difficult, injury control methods have been suggested to
reduce fatality. Suggestions include physical separation of passengers
from the train bed, improved surveillance of passengers by station staff,
liaison to hospital staff in stations with a high density of chronic mental
patients, availability of emergency hotline telephones, redesign of bumper
of train (including the addition of an airbag), increasing the distance be-
tween the train and the train bed, and a slower speed of approach to the
station (Beskow et al., 1994; Clarke and Poyner, 1994). In addition to
design issues, curbing media publicity about railway suicides may dimin-
ish the likelihood of imitation (Schmidtke and Hafner, 1988; Sonneck et
al., 1994, see earlier section).

Hotlines and Crisis Centers

Research on the effectiveness of hotlines and crisis centers in reduc-
ing suicide is scarce, and what does exist is inconsistent. Yet the high
prevalence of such services and their high usage warrants research so that
the most effective services can be provided. There are over 350 Befrienders
International Centers, associated with The Samaritans, in over 40 coun-
tries (see Scott, 2000), and there are over 1000 teen suicide hotlines alone
in the United States as of 1992 (CDC, 1992). Hotlines and crisis interven-
tion services include a broad scope of services including anonymous or
non-anonymous phone counseling for suicidal individuals and/or their
family and friends, face-to-face counseling, and referrals by professionals,
paraprofessionals, and/or volunteers with various training. These ser-
vices can intervene during an acute suicidal crisis and connect individu-
als to additional mental health services that they might not otherwise
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seek. Certification is available through the American Association of Suici-
dology for North American phone help lines, and from the Samaritans for
membership in Befrienders International, based in London, England. Yet
accreditation or membership does not require formal evaluation of ser-
vices, nor is monitoring of services provided (Mishara and Daigle, 2001).

Research on the effectiveness of hotlines and crisis intervention is
hampered by at least two methodological problems. First, suicide is a
low-base rate behavior and studies typically include those who both did
and did not have contact with the services in the community. Second,
suicide prevention accounts for only 5–20 percent of the services pro-
vided by many such organizations (Eastwood et al., 1976; France, 1982;
Knickerbocker and McGee, 1973; Lester, 1972). Hence, the noted changes
in mental health status of the community may be attributable to other
aspects of the organizations’ work.

The research on hotline and crisis center effectiveness in reducing
suicide shows three over-arching findings. First, the available data show
either reductions (Bagley, 1968) or no change (Barraclough and Jennings,
1977; Lester, 1990) in suicide rates; no increased rates have been docu-
mented. Second, until recently young white females most frequently uti-
lized these services (CDC, 1992; Stengel, 1964). Some studies examining
suicide rates in white women 25 years and younger found significant
decreases in counties with suicide prevention centers (Miller et al., 1984),
but only for this demographic. Third, users of these services report high
satisfaction with them and often use the services again. Numerous stud-
ies have found that about 80 percent of individuals report positive experi-
ences with the hotlines (e.g., King, 1977; Motto, 1971; Stein and Lambert,
1984; Tekavcic-Grad and Zavasnik, 1987). These findings may be inflated
due to reporting bias, since response rates to these inquiries range from
40–80 percent and may disproportionally include those who found the
intervention helpful. Two researchers found that callers to hotlines may
be more likely to attempt than complete suicide (Bagley, 1968), which
may limit the potential usefulness of hotlines in reducing suicide rates.

Demographics of hotline use may be changing with an increase in
usage by middle aged individuals (Scott, 2000). Baby-boomers are more
likely than previous generations to use mental health services including
hotlines, so that the demographics of highest usage may follow this co-
hort. Analogously, the majority of current teenagers look up health infor-
mation on the Internet as their first resource (Borzekowski and Rickert,
2001a; Flowers-Coulson et al., 2000). Planning for interventions for this
demographic will need to address the credibility of Internet health infor-
mation (Borzekowski  and Rickert, 2001).
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No-Suicide Contracts

Suicide prevention contracts are widely used in all mental health
settings as risk management tools, but they remain poorly evidenced.
Also known as contracts for safety or no-suicide contracts, suicide pre-
vention contracts ask the patient to make a commitment either verbally or
in writing to avoid self-destructive behavior and to keep the clinician
informed of any such suicidal impulses. However, there is no standard-
ization in the form or content of the contract, nor in indications for use.
Generally, no-suicide contracts are used in cases of acute suicidal
thoughts, impulses, and behaviors, although chronic self-destructive be-
havior may also prompt the clinician to propose a contract.

There is scant evidence to support the efficacy of this widely used
intervention, simply because so little evaluation has been done. One ret-
rospective medical record study found that suicide prevention contracts
did not prevent self-harm behaviors (Drew, 2001). Still, surveys of clini-
cians have found that suicide prevention contracts are commonly used,
and that there is a general perception that they are helpful (Davidson et
al., 1995; Green and Grindel, 1996).

A reason for the large variability in suicide prevention contracts as
seen in practice is that they are not part of the formal, written tradition of
suicide assessment. More often their use is perpetuated by word of mouth.
A survey of psychiatrists and psychologists at Harvard Medical School
points to the lack of formal training in the use of no-suicide contracts.
Whereas 86 percent of the psychiatrists surveyed and 71 percent of the
psychologists surveyed worked in places where contracts were regularly
used, only 30–40 percent had received formal training or education dur-
ing internship or residency concerning their use (Miller et al., 1998). This
is just one element of the larger-scale problem in clinician training for
treating suicidal patients, as discussed in Chapter 9. These data and other
anecdotal accounts indicate that no-suicide contracts are a widely used
intervention, but the precise prevalence rates of use are not known.

No-suicide contracts should never be used in place of appropriate
suicide risk assessment and treatment (Miller, 1999; Simon, 1999). Refusal
to sign a no-suicide contract does not necessarily indicate that the patient
is in imminent danger of suicide, just as agreement to a contract does not
mean that the risk of suicide and self-destructive behavior is lessened.
The mental state of a patient is not static, and patients may have inconsis-
tent and complex motivations for agreeing to or refusing a contract
(Simon, 1999). A risk of using no-suicide contracts is that they may pro-
vide a false sense of security to the clinician and cause lessened diligence
about the danger of suicide (Simon, 1999).
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The usefulness of the suicide prevention contract may be dependent
upon the strength of therapeutic relationship between the clinician and
patient. In an emergency setting, for example, the patient has no invest-
ment in or commitment to the clinician, and thus, signing a contact would
mean very little. In the context of a long-term therapeutic alliance, how-
ever, the commitment by the patient may carry more weight.

Additionally, the process of creating a contract can be either helpful
or hurtful to the clinician–patient relationship. It may be beneficial if the
process demonstrates to the patient a measure of caring and concern on
the part of the clinician (Egan et al., 1997; Kroll, 2000) and may be harmful
if the patient perceives that the clinician is attempting to reduce his or her
own responsibility and involvement in the treatment (Miller et al., 1998).
Other possible benefits of contracts include the opportunity to assess the
nature of the therapeutic alliance, identify clear goals for treatment, and
support coping mechanisms in some patients (Miller, 1999). Stanford and
colleagues (1994) recommend that suicide prevention contracts be used as
an assessment tool that can provide useful diagnostic information.

The legal implications of a no-suicide contract have been extensively
explored by Simon (1999). He has concluded that the suicide prevention
contract is not a legal contract and does not provide protection to the
clinician in the event of a lawsuit. Alternate terminology is suggested,
such as agreement, pact, or understanding (Simon, 1992). It should be
recognized that suicide prevention contracts do not provide protection
from lawsuits (and may have the opposite effect if it is determined that
the contract took the place of a thorough assessment; Miller, 1999). As
discussed in Chapter 10, suicide can be considered an expected outcome
of some mental illnesses, and is very difficult to predict. Although the fear
of lawsuits is understandable, the societal atmosphere that blames the
clinician when a patient kills himself should not dictate clinical decisions.

In conclusion, suicide prevention contracts are likely overvalued and
should never be used as the sole treatment for a patient with suicidal
behavior. There is no convincing evidence to support the practice, and
some evidence that points to its potential for harm with certain patients.
The informed consent model proposed by Miller (1999) uses an agree-
ment as one part of the collaboration between clinician and patient to
create an ongoing treatment plan. This informed consent process involves
exploring and fully explaining different treatment options and their vari-
ous risks and benefits, including the risk of suicide, to the patient, and
outlines the mutual commitment of the two parties to follow through
with the plan. Of course, the patients’ ability to provide informed consent
must be assessed (see Chapter 10).
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Awareness and Skills Training

A number of studies have explored the impact on suicidality of uni-
versal prevention interventions at the middle and high school level. Sui-
cide awareness training is the dominant strategy of these universal pro-
grams in the United States, although more schools are turning to
broad-based competence-promoting programs as evidence mounts for
their effectiveness in reducing the burden of behavioral and mental disor-
ders (see introduction to universal approaches). As would be expected
with a universal program assessed shortly after its completion, the
changes in suicidal behaviors and related risk factors have generally been
promising yet modest. Universal programming assumes a healthy popu-
lation and is not necessarily designed to impact acute risk factors directly,
but rather targets contextual variables, protective processes, and predis-
posing factors, including reducing barriers to care. It is delivered at a dose
and in a format that is not generally appropriate for changing risk factors
or suicidal behaviors in the short term, but rather long-term. The greatest
and most sustainable changes in behavior appear to follow interventions
employing the multi-dimensional approach typical of health-promoting
prevention strategies, especially with skills training components embed-
ded in an environment with trained, supportive adults.

Eleven universal suicide prevention strategies at the high school level
were reviewed for this analysis of programming typical for the United
States; 15 published papers were found that examine the efficacy of these
programs (Ashworth et al., 1986; Ciffone, 1993; Eggert et al., 1999; Kalafat,
2000; Kalafat and Elias, 1994; Kalafat and Ryerson, 1999; Klingman and
Hochdorf, 1993; Nelson, 1987; Orbach and Bar-Joseph, 1993; Overholser
et al., 1989; Shaffer et al., 1991; Shaffer et al., 1990; Spirito et al., 1988;
Vieland et al., 1991; Zenere and Lazarus, 1997). Typically, one individual
delivered the majority of the programs to a classroom of students. The 11
programs reviewed varied from 1-to-12 sessions, and ranged in duration
from 55 minutes to more than 16 hours. These programs primarily used
didactic presentations that cover warning signs, provide information to
dispel myths and promote healthy attitudes, and review strategies for
accessing resources. Several of the programs showed gains in knowledge
(Ciffone, 1993; Eggert et al., 1999; Kalafat and Elias, 1994; Klingman and
Hochdorf, 1993; Nelson, 1987; Shaffer et al., 1991; Spirito et al., 1988) that
seem to be enhanced when youth use this knowledge to teach others
(Eggert et al., 1999).

In addition, programs that included the importance of telling adults
and seeking help for self or friends (Ciffone, 1993; Eggert et al., 1999;
Kalafat and Elias, 1994; Shaffer et al., 1991) did produce positive changes
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in attitudes toward helping and behavioral intentions to help. Specifi-
cally, changes occurred in willingness to tell a friend or an adult, and in
recommending resources, thus generally increasing the helping capacity
among youth networks. A mixed response to seeking out a mental health
professional was found that deserves attention. The finding at 18-months
follow-up of various short-term curriculum-based programs that actual
helping was not significantly different between participants and controls
(Vieland et al., 1991) speaks to the importance of program length and
need for skills training or practice, as differential effects were noted among
youth who had participated in a more intensive, skill-based program
(Eggert et al., 1999). Changes in helping behavior probably will not occur
simply by fostering helping attitudes and increasing intentions to help;
youth need skills training to act on these new attitudes and intentions.
Behavioral intentions also improved for adults in the one skills-based
program that reported on adult behaviors (Eggert et al., 1999). Although
the program was delivered to youth, adults in the communities where the
campaigns were delivered also showed benefits as opposed to compari-
son communities. For example, adults who had had contact with a youth
showing signs of suicide risk were more likely to ask about suicide
thoughts and give advice on where to get help.

Universal programs including skills-training components yield addi-
tional gains. Skills training as described was quite variable: a single ses-
sion on active listening and other social skills for supporting a peer
(Overholser et al., 1989); positive self-talk, situational analysis, empathy
training, role playing, biblioguidance, interrupting automatic thoughts,
rehearsal and skills strengthening (Klingman and Hochdorf, 1993); role-
play with a suicidal peer emphasizing help-seeking (Kalafat and Elias,
1994); suicide-specific content included in the context of a 10th grade
semester-long mental health course entitled “Life Management Skills”
(Zenere and Lazarus, 1997); and a suicide intervention workshop, media
training, and script writing and role-playing steps to helping a suicidal
peer (Eggert et al., 1999).

Such programs increased adaptive coping skills (Klingman and
Hochdorf, 1993; Overholser et al., 1989) and evidenced slight decreases in
hopelessness (Ashworth et al., 1986; Orbach and Bar-Joseph, 1993;
Overholser et al., 1989; Spirito et al., 1988). Furthermore, some studies
have observed decreases in suicidal ideation (Klingman and Hochdorf,
1993; Orbach and Bar-Joseph, 1993) and suicide attempts (Zenere and
Lazarus, 1997). Some evaluations have even noted decreases in rates of
suicide completions among youth after program implementation (Kalafat,
2000; Kalafat and Ryerson, 1999; Zenere and Lazarus, 1997). For example,
evaluation of the short behaviorally-oriented awareness program de-
scribed by Kalafat and Elias (1994) has demonstrated long-term reduc-
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tions in completed suicides compared to state and national rates (Kalafat
and Ryerson, 1999). Evaluation of a comprehensive, skills-based, required
mental health curriculum (Zenere and Lazarus, 1997) reported a decline
in annual suicide rate from an average of 12.9 to 4.6 during the implemen-
tation of the district-wide pre-K–12 program as part of a suicide preven-
tion strategy. Although this study employed no control data from compa-
rable districts and the program was implemented following a year in
which the district had experienced 19 suicides, Kalafat (2000) analyzed
the county data in comparison to state and national suicide rates from 9
years before to 7 years after the initial program implementation and found
a consistently lower post-program rate of completed suicide.

The current data support the importance of longer-term and skills-
training prevention programs for schools that include accessible services.
A broad review (Garland et al., 1989) of 115 school-based programs in the
United States found that generally short-term interventions were not ef-
fective among past suicide attempters, specifically, and suggested that
they might actually be harmful because they provided inadequate time to
deal with the issues raised. Single-presentation interventions show lim-
ited effectiveness, and some studies found increased reporting of distress
after the program (e.g., 2 of 14 youth suicide in Shaffer et al., 1990). Brief
programs have also shown limited changes in attitude toward suicide
(Ciffone, 1993; Nelson, 1987; Overholser et al., 1989; Shaffer et al., 1991).
This may be due to the tendency to give socially desirable responses to
attitude items, and the limited effectiveness of brief programs (Kalafat
and Elias, 1994; Shaffer et al., 1991).

As with other issue-specific programs, the type of approach holds
particular importance for outcomes. For example, film-based suicide
awareness programs that depict suicidal acts may have negative effects
because of potential imitation by suicidal adolescents (see earlier section,
Gould and Shaffer, 1986; Shaffer et al., 1988). Given that prevention pro-
grams can exert differential effects on sub-groups, evaluation should ex-
amine how specific programs affect various sub-populations. Further,
researchers have voiced concern about programs that do not use a solid
scientific base, especially a tendency among some to ignore or even con-
tradict research implicating mental illness in suicide (Shaffer et al., 1988).

In response to these issues about format of school-based suicide pre-
vention programs, some United States researchers argue that universal
interventions are inappropriate and recommend, instead, screening for
those at risk (e.g., Shaffer and Craft, 1999). Others, such as the U.S. Task
Force on Youth Suicide Prevention, have decided that suicide prevention
should be integrated into “broader health promotion programs . . . di-
rected at preventing other self-destructive behaviors, such as alcohol and
substance abuse” (ADAMHA, 1989). The Surgeon General’s conference
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report on children’s mental health (PHS, 2000) reiterates the necessity and
efficacy of school-based universal mental health promotion programs to
invest in children’s social and emotional development and thereby re-
duce numerous harmful outcomes. The World Health Organization has
also endorsed school-based universal mental health promotion as a com-
ponent of effective suicide prevention (WHO, 1999). In response to the
mixed results of didactic suicide awareness programming in the United
States and the World Health Organization’s school health promotion
model (e.g., WHO, 2000a; WHO, 2002), New Zealand, Australia, and Swe-
den have developed mental health promotion curricula as components of
their comprehensive suicide prevention strategies (Beautrais, 1998;
Ramberg, 2000; Waring et al., 2000). Following WHO philosophy, their
approach focuses on influencing health-related behaviors via knowledge,
skills, attitudes, and support; creating conditions in the school and com-
munity that are conducive to health; and preventing leading causes of
death, illness, and disability, including suicide.

Although these countries have only recently established their pro-
grams and results therefore represent only preliminary analyses, out-
comes suggest important differences relative to typical short-term United
States efforts. Sweden, for example, uses a film to depict teenagers who
wrestled with suicidal thoughts and crises and emerged feeling that they
had learned and grown from their adverse experiences (Ramberg, 2000).
Teachers who want to show this film must first complete a 2-day training.
The film’s objective involves helping students know about sources of help
and understand that, when facing suicidal ideation, they are not alone.
Unlike with many of the United States programs, high-risk students seem
positive and interested in the film and indicate it helped them. Sweden’s
full mental health curriculum includes suicidality and teaches about the
medical aspects of mental illness and then the socio-environmental as-
pects of mental illness. Evaluation necessarily comprises a quasi-experi-
mental design that limits outcome validity, but preliminary results indi-
cate an as-yet nonsignificant trend in the intervention group toward fewer
suicide attempts but no decrease in reports of suicidal ideation (Ramberg,
2000). This echoes results of the similar United States program reviewed
by Zenere and Lazarus (1997), as described above. Current international
suicide prevention strategies (described in a subsequent section) require
evaluation of program elements, and will therefore provide much-needed
information about which programs most effectively reduce suicide for
various populations. Australia, for example, has started piloting its school
programs and is publishing reports on common barriers to effective, sus-
tained program implementation (e.g., Wyn et al., 2000).

Given that many schools in the United States employ short-term
school-based suicide awareness interventions that may be ineffective and
even potentially harmful, evaluation of various models and dissemina-
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tion of those found safe and effective emerges as a priority. The most
effective United States and international programs integrate suicide pre-
vention into a competence-promotion and stress-protection framework,
suggesting closer examination of health promotion as a prevention strat-
egy. The evidence reviewed here supports carefully designed, science-
based programs, particularly longer-term approaches couched in a
broader context of teaching skills and establishing appropriate follow-
through and services, as part of an effective armamentarium against sui-
cide. Brief, didactic suicide prevention programs with no connection to
services should be avoided.

SELECTIVE PREVENTION

Prevention initiatives at the selective level include: (1) screening pro-
grams to identify and assess at-risk groups; (2) gatekeeper training, con-
sultation, and education services; (3) support/skills training; and (4) crisis
response and referral resources. This review focuses on the available em-
pirical evidence regarding school-based suicide prevention efforts. For
selective prevention, screening is a critical first step. Systematic identifica-
tion can be accomplished when screening is routine. Tools such as the
Suicide Ideations Questionnaire (Pinto et al., 1997; Reynolds, 1998) are avail-
able, and studies have suggested that screening combined with support-
ive intervention can work to decrease suicidal behaviors (Eggert et al.,
1995b; Randell et al., 2001; Thompson et al., 2001). (The limitations of
suicide assessment tools, however, are discussed in Chapter 7.) Because
an adolescent’s suicidal feelings are often short-term in duration and epi-
sodic in nature, repeated screening of high-risk populations is required to
identify youth at risk for suicide in order to intervene to prevent impul-
sive behavior. The use of screening to identify at-risk and high-risk youth
creates a demand for trained gatekeepers and programs designed to in-
crease personal competencies. Gatekeepers need to consider multiple risk
factors that suggest greater risk of suicide in addition to suicide ideation,
such as substance abuse, history of physical or sexual abuse, conduct
disorder, aggression/impulsivity, and family discord. Systematic identi-
fication of these youth should not be undertaken until social network
resources are in place to respond to the needs identified by these screen-
ing procedures.

Gatekeeper Training

School-based Programs

Two gatekeeper-training activities were identified that were part of
an integrated school-based program: LivingWorks Suicide Intervention
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Workshop (SIW) and Suicide, Options, Awareness and Relief (Project
SOAR).

SIW delivered five modules over 2 full days (Ramsey et al., 1994).
Upon completion of the 2-day SIW training participants acquired basic
knowledge about how to assess and intervene with youth at risk of sui-
cide. The program was evaluated by comparisons between the gate-
keepers’ knowledge and helping intentions immediately post-training,
and that of the general public who had been exposed to a public media
campaign (Eggert et al., 1997). Trained gatekeepers were significantly
more likely to know the suicide warning signs (Eggert et al., 1997).

Project SOAR was a mandatory 8-hour training course for school
counselors in Dallas, Texas. School counselors who had completed SOAR
as part of their district-wide training (48 percent in the last 3 years) were
very knowledgeable about warning signs correctly identifying depres-
sion, previous attempts, low self-esteem and recent relationship break-
ups 87 percent of the time or better. They also were very knowledgeable
about suicide intervention steps correctly responding (90 percent of the
time or better) that they would call a parent, listen to the student, notify
the principal, and ask for assistance from school resources. In the SOAR
project, competencies were sustained for up to 3 years post-training and
enhanced by actual assessment of suicidal youth. Knowledge of interven-
tion steps was also significantly greater when counselors had 6 or more
years of experience (King and Smith, 2000). Information provided by pro-
gram participants suggested that participants in SOAR performed at a
level above the national average based on a national survey (King and
Smith, 2000).

The two programs demonstrated that motivated adult helpers/pro-
fessionals have little difficulty learning critical facts regarding suicide and
the associated warning signs/risk factors when delivered as part of a
gatekeeper-training curriculum. Adults participating in skill-based, ac-
tion-oriented programs endorse appropriate helper attitudes, have high
behavioral intentions to help, demonstrate appropriate helping compe-
tencies in simulations, and report being comfortable when helping. Par-
ticipation in gatekeeper training programs appears to produce signifi-
cantly greater gains when compared to informational messages alone.
“Booster” training every 2 to 3 years and mock assessment/intervention
role-plays may be useful to maintain competence.

Primary Care Physicians: The Gotland Program

On the Swedish island of Gotland, Rutz and colleagues (Rutz et al.,
1989) implemented a program of physician education. This effort included
a structured educational program for general medicine physicians on rec-
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ognition and treatment of depressive disorders. Training included inter-
active seminars. A primary goal of the program was to increase general
practitioners’ responsibility for treating depressive disorders. Several vari-
ables were monitored, including psychiatric referrals, sick leave for de-
pression, psychiatric inpatient hospitalization, suicides, and prescriptions
for antidepressant and anti-anxiety (anxiolytic) medications. When com-
pared to suicide rates of the preceding 4 years, Rutz and colleagues (Rutz
et al., 1989) found a significant decrease after the physician training. Re-
ferrals to psychiatry for depression decreased by over 50 percent and
inpatient care for depression decreased by approximately 75 percent. The
number of prescriptions for antidepressants increased, whereas the num-
ber of prescriptions for anxiolytics decreased. It should be mentioned that
the analysis of the results was subsequently debated (Macdonald, 1995;
e.g., Williams and Goldney, 1994), and the suicide rate increased again
over time, coinciding with about half of the trained physicians leaving
their positions (Rutz et al., 1992; see also discussion in Chapter 7).

Primary care provides a critical opportunity for suicide reduction in
the United States as well (Chapter 9). However, significant barriers need
to be addressed before primary care can serve as an effective conduit to
mental health treatment including the treatment of suicidality. These in-
clude fractionation of services, lack of motivation of consumers and pro-
viders for mental health services, as well as economic barriers (DHHS
2002; see Chapter 9).

Support/Skills Training

The personal competency training program for youth in five urban
high schools, Reconnecting Youth (RY) (Eggert et al., 1995a), serves as a
model program for this review. Because approximately 35–40 percent of
youth at risk for school failure are also at risk for suicide (Thompson and
Eggert, 1999), potential high school dropouts are the targeted audience.
This program is delivered in high school classrooms to small groups of 10
youths per teacher/ facilitator. The class was offered as an elective as part
of the student’s school schedule. It was offered usually on a daily basis for
55 minutes over a full semester (90 sessions), or following the schedule
used for other classes in the school’s time table.

All students participated in a comprehensive suicide-risk assessment
(using the Measure of Adolescent Potential for Suicide [MAPS], Eggert et
al., 1994) and social connections intervention, called Counselors-CARE
(C-CARE). They were sorted into three groups: Group I youth partici-
pated in one semester of RY; Group II youth completed two semesters of
RY; and Group III, the “usual care” comparison group, had the compre-
hensive assessment only. When at-risk youth participated in support/
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skills training activities, they experienced clinically significant declines in
suicide-risk behaviors; significant decreasing trends in depression, hope-
lessness, anger, and stress; significant gains in self-esteem and personal
control; and increases in social support (Eggert et al., 1995).

The C-CARE assessment and social connection protocol appeared to
be essentially as effective as the RY class (either the 1-semester or the 2-
semester version) in reducing suicide-risk behaviors and related risk fac-
tors (Eggert et al., 1994). Similarly, it worked equally well to increase self-
esteem and support resources. Importantly, youth participating in RY,
both the 1-semester as well as the 2-semester versions, demonstrated sig-
nificant gains in personal control (self-efficacy) not evidenced by the usual
care/C-CARE group. The observation that a brief assessment protocol
reduced suicidal behaviors and emotional distress that are sustained over
a 10-month period is noteworthy, as well. Gains in personal control are
more likely to be associated with lasting changes and sustained reduc-
tions in risk factors over time; longitudinal follow-up is necessary to an-
swer this critical question. Results also point to the critical nature of leader
support in building a positive peer culture and creating a context in which
effective skills training occurs.

INDICATED PREVENTION

Programs for Youth

Youth identified as being at risk, evidencing early warning signs of
suicide risk, need indicated suicide prevention. Among the initiatives
designated as indicated are: (1) family support training; (2) skill-building
support groups for high-risk individuals; (3) case management/alterna-
tive programming; and (4) referral resources for crisis intervention/treat-
ment. This section focuses on two school-based suicide prevention efforts
(Counselors CARE [C-CARE] and Project CAST [Coping and Support
Training]) primarily addressing skills training support groups and case
management/alternative programming for high-risk youth.

Included in both interventions were strategies designed to enhance a
youth’s sense of personal control. C-CARE is described as an in-depth
motivational interview for assessing a comprehensive list of direct sui-
cide-risk factors, related-risk factors, and protective factors. The interven-
tions were designed for potential high school dropouts, all of whom had
evidenced specific, early warning signs of suicide- and related-risk fac-
tors on the Suicide Risk Screen (Thompson and Eggert, 1999).

The two programs were tested with 150 youth in C-CARE, 155 youth
in CAST, relative to 155 similar youth in a “usual care” control group.
These “usual care” high-risk youth received a very brief assessment inter-
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view (15–30 min), and standardized social connections procedures (as in
C-CARE) with parents and designated school personnel.

Both CAST and C-CARE involved school support personnel, re-
sources, and policies related to student suicidal behaviors. Delivery oc-
curred with youth in grades 9–12 and at the students’ schools. C-CARE
starts with a one-to-one, 2-hour assessment interview. An additional 1.5
to 2 hours counseling session and social “connections” intervention with
parents and school personnel follows. A brief assessment/counseling
“booster” session is held 6–8 weeks later. Project CAST adds a 12-session
(12 hours) small-group skills training program combined with the C-
CARE individual approach. It includes the initial and booster sessions of
C-CARE. These 12 sessions focus on enhancing personal resources (self-
esteem, personal control of moods, school performance, drug use, posi-
tive coping strategies, and monitoring/setting goals and staying on track)
and support resources (giving and receiving group support; identifying
support needs to ask for from school personnel, family, and friends). Key
prevention strategies common to both interventions were assessment and
feedback for empathy and motivation, access to help and support from
school personnel and parents, control of lethal means as indicated, and
school crisis-team support. Changes were assessed at four time points,
including a 9-month follow-up (Thompson et al., 2001).

CAST was most effective in enhancing and sustaining increases in
problem-solving coping and personal control (self-efficacy) (Thompson et
al., 2001). Both CAST and C-CARE were effective in enhancing self-es-
teem over the short term to increase self-esteem. The greatest differences
between youth in CAST vs. C-CARE and usual-care were in problem-
solving coping at follow-up (Randell et al., 2001). C-CARE and CAST
effectively reduced depression and hopelessness compared to “usual
care.” Both programs reduced anxiety and anger control problems in fe-
males. All youth showed significant decreases in hard drug use (Eggert et
al., in press) but CAST was better at reducing alcohol and marijuana use
(Eggert et al., in press). Growth curve analyses showed significant rates of
decline in suicidal behaviors including suicidal ideation in both programs.
Rates of suicide communications and attempts were unaffected; however,
their low base-rate limited their outcome measures.

Programs for Aging Populations

As discussed in Chapter 9, late-life suicide victims typically see their
primary care physicians in the month prior to death and face many ob-
stacles to receiving appropriate care. A recent study on treatment out-
come in suicidal versus non-suicidal depressed elderly patients showed
that the two groups had identical remission rates (77 percent versus 78
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percent) when treated with combined pharmacotherapy and interper-
sonal psychotherapy, but that the relapse rate was higher among suicidal
elderly (26% versus 13%, Szanto et al., 2001). These data suggest that
elderly suicidal depressed patients have an overall favorable treatment
outcome, but that treatment response may be more brittle and may re-
quire the continuing use of adjunctive medication to prevent early re-
lapse.

A recent “indicated” preventive intervention in the elderly looks
promising. An NIMH-supported study on Prevention of Suicide in Pri-
mary Care Elderly: Collaborative Trial (PROSPECT; Bruce and Pearson,
1999) is testing the effectiveness of placing depression care managers in
primary care practices in preventing and reducing suicidal ideation and
behavior, hopelessness, and depressive symptomatology. The study is
obtaining a sample representative of practice populations and is
over-sampling patients with depression and the very old, i.e., those aged
75 and above. The essential tasks of the depression care manager are to
convey clinical information to the primary care physician, to monitor the
patient’s treatment compliance with treatment that is informed by Agency
for Health Care Policy and Research guidelines, to assess the patient’s
clinical status, to provide psychotherapy when requested, and to arrange
specialist referrals. Preliminary data suggest that PROSPECT’s interven-
tion is more effective than treatment as usual. Although both patient
populations had similar base rates, after 12 months, 10 percent of the
patients in the intervention group had suicidal ideation compared to 17
percent of those in usual care; and only 5 percent expressed hopelessness
compared to 17 percent in usual care (Reynolds et al., 2001). These data
suggest that a depression care manager can be an effective intervention.

INTEGRATED APPROACHES TO PREVENTION

The World Health Organization (WHO) began espousing national
responses to the problem of suicide by 1989, and in 1996 the United Na-
tions formulated official guidelines for national suicide prevention strate-
gies that urged governments to adopt comprehensive approaches to re-
ducing suicidality and increasing personal resilience and community
connectedness (United Nations, 1996). Currently, Asian countries gener-
ally experience significant lack of basic mental health services, and often
only have either the volunteer “Befrienders” services (see hotlines sec-
tion) for those contemplating suicide or a few crisis centers staffed by
volunteers. Furthermore, some countries still consider suicide a crime,
thus limiting health care services available to attempters (for review, see
Murthy, 2000).

A number of European national and United States state governments,
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however, have responded to the complex nature of suicide by developing
comprehensive suicide prevention strategies that incorporate all levels of
prevention methods. In accordance with UN/WHO recommendations,
such programs typically target both the reduction of mental illness and
the promotion of mental health, employing everything from macro-level
changes in social policy and the media to gatekeeper training and coordi-
nated services for high-risk individuals. Many of these programs also
establish improved data-gathering and surveillance systems. Although
some comprehensive suicide prevention programs appear to reduce rates
of suicide, evaluation of such programs remains challenging given the
multitude of variables on the individual and aggregate level that interact
to affect suicide rates. Omission of data collection from non-medical para-
digms and lack of adequate planning and funding for evaluation have
seriously hampered prevention efforts. Recent prevention strategies in
Norway and Australia, for example, have therefore designated evalua-
tion of all aspects of their programs as requirements for funding. As evalu-
ation of comprehensive prevention models continues, nations and states
will have more concrete information about what specific strategies effec-
tively reduce suicide, how much funding such efforts require, and how
best to coordinate efforts within and between levels of intervention.

Maryland Youth Suicide Prevention Strategy

The State of Maryland implemented a comprehensive suicide preven-
tion model in the mid-1980s, but decided to focus on reducing youth, not
general, suicide. According to a study by the Big Horn Center for Public
Policy using data from the Centers for Disease Control and Prevention,
Maryland has seen a reduction in suicide rates across age groups after
program implementation. The greatest reduction has occurred in the 15–
24 year old range targeted by the prevention strategy, with a drop of 21.4
percent in Maryland, while youth suicide increased 11 percent nationally
over the same decade (Westray, 2001a). This evaluation has not, however,
ruled out other causal explanations for this lower suicide rate in Mary-
land. Nonetheless encouraged by the apparent success of the Maryland
strategy, the program’s coordinators have trained 20 other United States
states in how to implement its model and accepted an invitation from
Australia to provide consultation to its national youth suicide prevention
team.

As a means of organizing and administering the various components
of the prevention strategy, Maryland created the “Governor’s Inter-
Agency Workgroup on Suicide Prevention.” The Workgroup builds on
existing agencies already targeting suicide risk factors such as substance
abuse, child abuse, and mental disorders, and includes the involvement
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of the Maryland Department of Juvenile Justice, Education, and the Office
of Chief Medical Examiners, as well. Various subcommittees then focus
on particular levels of intervention, such as media education, the Mary-
land youth crisis hotline, and gun control efforts.

Maryland represents the first state to institute a statewide, toll-free
youth crisis telephone hotline. Six centers comprise the hotline network,
with several of them offering walk-in counseling, emergency shelter, and
community education. Trained local crisis intervention counselors staff
the hotline, and, in addition to making general mental health referrals,
counselors make appointments at local mental health centers for those
adolescents willing to disclose their identity. In the 10 years since its
inception, Maryland has seen a 47 percent increase in calls to the hotline,
with the modal age group increasing from 12–17 to 18–24 (Westray,
2001b).

A significant aspect of Maryland’s youth suicide prevention plan in-
volves funds for schools to develop prevention programs. Every district
chooses a particular focus: some have implemented general mental health
curriculum, others have established school gatekeeper training and crisis
response teams, and others employ peer helper programs, suicide aware-
ness education, and mental health referral systems. If properly evaluated,
such program diversity could perhaps give insight into which approaches
most effectively reduce youth suicide.

The Maryland youth suicide prevention plan, in contrast to Finland’s
program, for example, targets reduction of access to means by working to
change policy regarding gun use and by educating the public on the
relationship between handguns and suicide. The program also initiated
an AIDS hotline in English and Spanish to reach traditionally underserved
populations at risk for suicide. The Maryland model also includes educat-
ing the media on appropriate reporting practices concerning suicide, and
uses public service announcements to influence community awareness of
youth suicide and available services. Finally, the program collaborates
with the University of Maryland to obtain research expertise for evalua-
tion of program elements and for data surveillance.

Air Force Suicide Prevention Strategy

In response to an increased awareness of suicide as the second lead-
ing cause of death among active duty United States Air Force personnel
(CDC, 1999), the Air Force formed a committee of civilian and military
multidisciplinary experts to design a service-wide comprehensive suicide
prevention strategy in 1996–1997. Drawing from the experiences of previ-
ous models, the Air Force prevention approach, dubbed “LINK,” empha-
sizes the social and community aspects of suicide alongside individual,
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psychiatric elements. The Air Force suicide prevention program therefore
targets both suicide risk reduction and mental and behavioral health pro-
motion, goals that concur with those of the United Nations and the World
Health Organization recommendations (United Nations, 1996). Primary
aspects of the LINK strategy include encouraging early mental health
intervention and offering coordinated services among agencies, normal-
izing help-seeking behavior, and increasing protective factors such as
social connectedness, support, and effective coping skills (USAFMS, 2000).
Further, the Air Force has implemented suicide awareness training for
staff, changed certain Air Force policies in response to epidemiological
research, and developed a database for collecting a broad array of infor-
mation regarding suicide attempts and completions throughout Air Force
personnel and their families.

The Air Force has aggressively pursued increasing community aware-
ness of suicide risks and available services and decreasing the stigma
surrounding accessing mental health services. Senior Air Force staff rein-
force the perspective that suicide prevention is a community effort and
regularly distribute notices to personnel regarding the problem of suicide
within the Air Force (USAFMS, 2000). Regular staff development courses
have also now incorporated suicide prevention education for all officers.
Such training describes the risk and protective factors for suicide, includ-
ing contexts and symptoms of acute suicide risk, and when and to whom
to refer individuals at risk of suicide. Further, LINK espouses establishing
“buddy care,” in which everyone is encouraged to look out for others
within the community. Enhancing the mental well-being of the entire unit
is therefore conveyed as each staff member’s responsibility. Supervisors
and unit members alike are encouraged to persuade those facing mental
health issues (including substance abuse and domestic violence) to self-
refer to services. The Air Force presents such actions as a means of in-
creasing unit productivity and helping the individual reach his or her
fullest potential, and explicitly states these goals as motivation for com-
mander-directed mental health evaluations when individuals do not self-
refer (USAFMS, 2000). After reviewing personnel surveys regarding be-
havioral health concerns, the Air Force has recently expanded its
education program to include violence and homicide risk (Staal, 2001).

Given the research on overlapping risk factors for suicidality, the Air
Force recognized a need to coordinate its mental health and social ser-
vices. The suicide prevention program established a collaboration among
six agencies: chaplains, child and youth programs, family advocacy, fam-
ily support, health promotion/health and wellness centers, and mental
health clinics. This Integrated Delivery System oversees and organizes
overlapping suicide prevention efforts while maintaining individual agen-
cies’ unique missions. The Delivery System therefore offers its services at
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schools, work sites, and community facilities in addition to usual care at
the member agency facilities. Representatives from member agencies and
senior military installation commanders form the Community Action In-
formation Boards that manage collaborative efforts among Delivery Sys-
tem agencies and between the Delivery System and their respective com-
munities (USAFMS, 2000).

After epidemiological research regarding suicide among Air Force
personnel demonstrated that situations such as legal investigations in-
creased suicide risk, the Air Force suicide prevention program spear-
headed policy changes to encourage help-seeking in these contexts. Spe-
cifically, the Air Force initiated a “hand-off” policy requiring that anyone
facing legal issues be released to a supervisor or, minimally, only after
notification of the supervisor, to ensure that an authority figure would be
ready to refer the individual to helping agencies if deemed necessary
(USAFMS, 2000). The Air Force implemented an additional measure that
departs from military tradition by extending limited patient privilege to
those under legal investigation. Thus, Air Force personnel receiving men-
tal health treatment know that what they share with their mental health
provider will not be used against them in military court or to characterize
their service at the time of their separation from the military.

After implementing its comprehensive suicide prevention program,
the Air Force saw a significant decrease in suicide rates among its active-
duty personal, from 16.4 per 100,000 to 9.4 per 100,000 (p< 0.002) between
1994 and 1998 (Litts et al., 2000). By 1999, the rate dropped to 5.6 per
100,000. These rates represent a 78 percent decline in the suicide rate
among active duty Air Force personnel over the last 5 years (Staal, 2001).
In contrast, over the same period, suicide rates in other branches of the
United States military (Navy, Army, and Marines) have not shown the
same sustained decline (Litts et al., 2000). As with the other programs
reviewed here, despite apparent success, the Air Force has not established
that this reduction in suicide follows directly from LINK’s implementa-
tion (Litts et al., 2000; USAFMS, 2000).

An external evaluation of the program is currently under way at the
University of Rochester School of Medicine’s Center for the Study and
Prevention of Suicide. The Air Force also plans to continue analyzing its
data to determine the effects of its suicide prevention efforts (Staal, 2001;
USAFMS, 2000), and has established an epidemiological database and
surveillance system. This system collects psychological, social, behavioral,
economic, and relationship factors surrounding suicide attempts and
completions among active and non-active duty cases. This database oper-
ates independently from other Air Force databases to enhance the confi-
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dentiality of mental health provider reports and to include data from
Reservists, National Guard, and Department of Defense members.

If analysis of the Air Force LINK model finds it effective in reducing
suicide, exporting it to other communities could prove valuable. How-
ever, difficulties are anticipated. For example, the Air Force is a controlled
environment in which commanding officers can forcibly refer individuals
deemed at high risk for suicide to mental health services. Moreover, given
personnel assignments to units, military service membership creates a
salient community. Program elements establishing social support, sense
of belonging, and social responsibility therefore take root much more
easily in such a setting than in the broader society. Furthermore, the Air
Force can routinely include suicide/mental health education into staff
development and can form system-wide policies aimed at specific sui-
cide-reduction efforts more quickly and with greater power to enforce
such policies than the United States government as a whole. The Centers
for Disease Control thus recommends first using the Air Force’s LINK
model in occupation-related communities such as law enforcement and
investigative agencies (CDC, 1999). The Department of Defense is cur-
rently implementing the LINK model, which should yield more informa-
tion about its effectiveness in reducing suicide.

Suicide Prevention Programs for
Rural American Indian Communities

Integrated approaches to suicide prevention have been used effec-
tively in several American Indian reservation communities in the United
States and Canada for at least three decades. These efforts were in re-
sponse to either high suicide rates or apparent suicide clusters. They uti-
lized universal, selected, and indicated intervention/prevention methods
through community and public service agencies.

In the 1960s, the Shoshone-Bannock Tribal Council worked to reduce
the high rate of suicide of 98 per 100,000 (mostly involving adolescents
and young adults) in their community (Dizmang, 1969; Dizmang et al.,
1974; Shore et al., 1972), but the rate continued to rise into the early 1970s.
A partnership was formed among the tribe, NIMH, and the Indian Health
Service (IHS) in 1968 in response to this crisis. Epidemiological research
during the early part of this program identified acute alcohol intoxication,
arrest for minor infraction, and high family disruption as risk factors for
suicide, and services were designed to reduce these risks (Dizmang et al.,
1974; Levy, 1988; May, 1987; Shore et al., 1972). This program included
social and economic improvements, traditional Indian cultural enhance-
ment programs, and increasing mental health services (Dizmang, 1969).
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One of the hallmarks of this program was the active and enthusiastic
participation of the local tribal members. Community awareness and or-
ganizing was used, and a tribal holding facility was established for youths
“at risk” for suicide, or who had made low lethality suicide attempts.
Here they received informal counseling, help, and support from volun-
teers from the Shoshone-Bannock tribal members who were on call around
the clock. These volunteers had been trained by local mental health pro-
fessionals and had ongoing support from health, mental health, and law
enforcement officials. The suicide rate fell from a high of 173.1 per 100,000
in 1972–1976 to 21.5 in 1977–1980, but then rose again to 45.4 in 1981–1984
(May, 1987).

The suicide rate had also been very high in another Native American
community, the Jicarilla Apache Tribe of northern New Mexico; 41 to 61
per 100,000 for a 10 year period (1969–1979) (VanWinkle and May, 1986;
1993). The rate was extraordinarily high among adolescents and young
adults, exceeding 160 per 100,000 among those aged 15–24 during this
same time-span (VanWinkle and May, 1986; 1993). Again, as with the
Shoshone-Bannock, a partnership was formed between the Jicarilla
Apache Tribal Council and Tribal Health Programs, with the Indian
Health Service, and later the CDC. The program utilizes multiple agencies
in the community including the IHS clinic, tribal mental health and sub-
stance abuse programs, the high school, and law enforcement. As a result
of this partnership, this Jicarilla Apache community has had a compre-
hensive youth suicide prevention program since 1989 targeting 15–18 year
olds in school and in the community with a variety of measures including
public education, risk assessment, counseling, and alcohol abuse preven-
tion initiatives (Serna et al., 1998).

Like the Shoshone-Bannock community program, the Jicarilla Apache
program emphasized the use of “Natural Helpers” (local, indigenous per-
sons trained to recognize symptoms of self-destruction and perform lay
counseling) as key vehicles for prevention. The Natural Helpers work
with the support and utilization of mental health professionals who serve
as therapists for the highest risk and most serious cases. Professionals also
provide training, advice, and support to community and staff alike. The
program has drastically lowered the rate of suicide gestures, attempts,
and completions combined (Serna et al., 1998). One of the consistent ef-
fects is not only a significant lowering of the rate of attempted and com-
pleted suicide in the targeted ages of 15–18, but a gradual lowering of the
rates in older age brackets (e.g., 19–24), as the target population ages (P.
May, University of New Mexico, personal communication, December
2001; VanWinkle and Williams, 2001).

Since the majority of suicides among American Indians occur among
the young, schools have been a primary focus of some American Indian
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suicide prevention programs. An effective school-based suicide preven-
tion program was developed and implemented among the people of the
Zuni Pueblo Tribe in western New Mexico (LaFramboise, 1996). This ap-
proach arose from the concern of the indigenous administrators of the
Zuni Tribal School District over a 20-year pattern of 2 suicides per year in
their high school. American Indian psychology and counseling research-
ers were brought into the community from Stanford University, the Uni-
versity of Oklahoma, and the University of Wisconsin to examine and
define the situation among the youth and to develop strategies for the
prevention of suicide. A number of risk factors and possible solutions
were identified from survey research among the students, teachers, tribal
leaders, and others within the community. The research at Zuni pin-
pointed correlates of suicide specific to this community that identified
high risk youths as having experience similar to that of other populations
(e.g., suicide ideation, depression, poor social support, and hopelessness,
among others), but also identified variables of help-seeking behavior,
communication, and cultural resources that were specific to this particu-
lar tribal community and clearly differentiated those Zuni youths that
were high risk and those that were not (Bee-Gates et al., 1996; Howard-
Pitney et al., 1992). The research and the school collaboration led to the
development of a comprehensive school curriculum that covered every-
thing from building self-esteem, dealing with emotions and stress, and
communication, to recognizing self-destructive behavior and helping
those who may be suicidal (LaFramboise, 1996). The program was inte-
grated into the language arts classes of the school rather than presented as
a stand-alone course. Detailed research analysis indicated that students
who were exposed to the program scored better than a no-intervention
group at post test in hopelessness, problem-solving ability, and suicide
intervention skills, with nonsignificant yet encouraging declines in sui-
cide probability, as well (LaFramboise and Howard-Pitney, 1995). Though
no formal evaluation of post-program suicide completions has been con-
ducted, the school has experienced a reversal of its 20-year suicide rate,
with zero completions noted since the program was taught in the late
1980s (P. May, University of New Mexico, and H. Lewis, past superinten-
dent of the Zuni Public School District, personal communication, Febru-
ary 2002).

The fourth and final program discussed in this section on rural Ameri-
can Indian communities was implemented in Canada. After a suicide
cluster of eight young adults in 1974–1975 on an Ottawa reserve in north-
ern Canada, risk factors were identified by case control research within
the community (Ward and Fox, 1977). Social isolation, family disruption,
and poor coping skills were identified, in addition to acute and chronic
misuse of alcohol (Ward and Fox, 1977). Because of the link of suicide
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with alcohol problems, suicide awareness, prevention strategies, and a
counseling program were all placed into service in the community via the
counselors of the alcohol treatment program and with support from other
mental health professionals and educators. Five years later the suicide
rate in this community had fallen 10-fold, from 267 per 100,000 to 26.7. In
addition, the overall violent death rate dropped from 253 per 100,000 to
109 (Fox et al., 1984; Ward, 1984). For a critical review of these and other
suicide prevention programs among American Indians and Alaska Na-
tive communities, see Middlebrook et al., 2001.

International Programs

Lessons from Finland

Finland countered its unusually high rate of suicide (see La Vecchia et
al., 1994) by establishing the world’s first nationally implemented, re-
search-based comprehensive suicide prevention program. Organized into
a research (1986–1991), implementation (1992–1996), and evaluation
(1997–1998) phase, Finland’s National Suicide Prevention Project has of-
fered itself as a learning opportunity for the world’s suicidologists. Both
internal and external international teams have evaluated the project, and
the United Nations/World Health Organization guidelines (1996) have
included the model as a prime example for others to follow. Finland saw
a peak in suicide rates in 1990 before project implementation, and then a
20 percent reduction between 1991 and 1996. The suicide rate has since
stabilized at 9 percent below pre-project levels (Beskow et al., 1999).

The Suicide Prevention Project seeks to combine reducing suicide and
promoting mental health, and therefore includes selective and indicated
strategies, such as improving responsibility and cooperation between
health services agencies, and universal measures such as enhancing indi-
viduals’ inner resources and living conditions. A foundational strategy
involved building a national network of contact persons, primarily in
health care, but also in the social services, churches, and police and rescue
departments. Many prevention components arose from this network as
schools and churches developed prevention projects specific to their set-
tings, for example. National policy created better care for suicide
attempters, increased knowledge among members of the media about
suicide and mental illness, and promulgated media guidelines for report-
ing on suicide. Furthermore, the national players created an organiza-
tional frame for increased mental health research. An acclaimed national
depression program targeting the general population that features coor-
dinated basic and specialized services for all ages has also arisen from the
Suicide Prevention Project.
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Noted shortcomings of Finland’s project include, however, no se-
lected or indicated focus on the elderly. The project also fails to include
policies on reducing access to means. From a research perspective,
Finland’s prevention project falls short in planning for sound evaluation;
program developers did not collect data that could enable researchers to
control for possible confounding variables. An international evaluation
team further noted a lack of data collected from social psychological,
sociological, and cultural perspectives that could enhance the science of
suicide prevention (Beskow et al., 1999).

Finland did not implement its prevention program in a traditional
fact-oriented, didactic fashion, but rather in a collaborative manner of
guiding and supporting practitioners and service providers through joint
reflections on prevention methods based on their expertise and existing
activities. Evaluators note that participants found this approach and its
attendant emphasis on “learning by doing” rewarding and psychologi-
cally effective, with key players/gatekeepers embracing the model. How-
ever, a general lack of studies on effective program implementation pro-
cesses currently hampers prevention efforts. The Finland project, for
example, still experiences tensions between the public and private sectors
regarding hierarchy and organization (Beskow et al., 1999).

In summarizing the primary lessons from Finland’s experience with
comprehensive suicide prevention programming, Beskow and colleagues
(1999) mention the need for prevention strategies to carefully plan eco-
nomic resources and evaluation. They also stress that a strong anchoring
of the prevention strategy with city administrators and politicians and
within professional organizations ensures its continuation.

Of paramount importance stands the need to understand and bridge
differences between medical and other paradigms. Beskow’s evaluation
team laments the presence of such conflicts in Finland that remain even
after 11 years. The prestige of medical research can lend authority to a
prevention strategy based on psychiatric-epidemiological research. Pub-
lished results of a national psychological autopsy study alone brought
suicide to the national consciousness in Finland and evoked willingness
among professionals to tackle the problem. Ignoring other research para-
digms, however, hampered evaluation efforts, for example, and made
determining whether the prevention program accounts for the reduction
in suicide rates virtually impossible. The program evaluators cite the en-
couraging trend within biopsychosocial research to use cross-disciplinary
approaches as reason to believe that divisions between paradigms will be
diminishing.
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Other Recent International Programs

Certain other countries have designed comprehensive suicide pre-
vention programs that will be evaluated continuously, yielding invalu-
able information about best practices for other governments. Australia,
for example, used UN/WHO guidelines, the Finland experience, and con-
sultation with the State of Maryland to design a national youth suicide
prevention strategy that has now expanded to the general population.
The Australia program uses evidenced-based practices to deliver and en-
hance cross-sectoral services; has developed and started implementing
national university suicide prevention curriculum for doctors, nurses,
teachers, and journalists; is re-orienting health services to focus on mental
health promotion; and has started piloting a mental health curriculum for
schools. The program also includes social change strategies such as media
education, reducing access to lethal means, and investing in parenting
programs (Commonwealth Department of Health and Family Services,
1997; Waring et al., 2000; Wyn et al., 2000). New Zealand’s youth suicide
prevention program incorporates virtually the same elements, including
the parenting interventions (Beautrais, 1998). Sweden’s program is very
similar (Ramberg, 2000; The National Council for Suicide Prevention,
1996).

Norway, however, departs from these models by considering univer-
sal prevention and promotion factors as valuable social resources, but not
part of a national strategy. Norway’s program therefore focuses on se-
lected and indicated prevention, particularly increasing services to
attempters after hospital release, though it does also support training for
health providers and media education to reduce the stigma surrounding
suicide (Norwegian Board of Health, 1995).

Finally, England represents a different approach by couching mental
health issues within a truly comprehensive health strategy (Great Britain
Department of Health, 1999). England’s prevention and health promotion
efforts encompass physical and mental health, with suicide reduction a
key element of their mental health program (see also Thornicroft, 1999).
Concerning suicide, England engages in very similar cross-cutting activi-
ties as the previously mentioned programs, with policies to reduce access
to lethal means, public education campaigns, improved mental health
services, and mental health promotion components for youth and adults.

Summary of Integrated Approaches

Suicidologists and preventionists have monitored a number of com-
prehensive suicide prevention models implemented in sundry settings
and cultures. These programs demonstrate that government workgroups
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can, through cooperative efforts, mobilize health professionals and change
service delivery, access to means, and public awareness regarding sui-
cide. The Maryland and Air Force models, in particular, offer insight into
how to establish effective inter-agency cooperation of services, and Fin-
land has produced suicide prevention guidebooks for many specific set-
tings (e.g., churches, police force). The programs of various American
Indian communities provide models of culture-specific approaches to sui-
cide reduction, especially for marginalized/ minority populations. Re-
search from Finland and Australia provides valuable information regard-
ing barriers to program implementation and the importance of pilot
projects.

Currently evaluated comprehensive programs offer the striking les-
son that lack of evaluation planning has seriously handicapped the field
of suicide prevention. Although each of these programs based their strat-
egy on the scientific literature regarding suicide, they lack the means to
determine accurately whether their methods have specifically affected
suicide rates. Suicide prevention researchers therefore have voiced con-
cern about how funders and scientists have poured the bulk of their re-
sources into more well-developed fields while communities continue to
establish prevention efforts whose true effects remain largely unknown.
Recently launched programs have responded to this by requiring evalua-
tion, and will therefore fill much of the gap in knowledge concerning
implementation and effectiveness of comprehensive national approaches
to suicide prevention.

ASSESSING THE EFFECTIVENESS OF
PREVENTION APPROACHES

To effectively reduce the incidence of suicide in the population, both
the relative risk associated with a particular risk factor and its rate of
occurrence within the population must be taken into consideration. It is
very difficult to have broad population impact by focusing on a risk factor
(as predictive of suicide as it might be) if it is itself a rare event. An
analysis by Brown (2001) demonstrates that high-risk, and therefore also
low-prevalence conditions, are always linked with low population-
atttributable risk4 (PAR) and population preventive effects5 (PPE) (see
Table 8-3a,b). Those who are hospitalized for unipolar depression, for
example, have an extremely high relative risk, but the low prevalence of

4Population-attributable risk expresses the proportion of an outcome that could be elimi-
nated if the risk factor were removed.

5Population preventive effect measures the relative reduction in an outcome within a
population if an intervention is applied to the full population.
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this population implies that targetting this group alone will not make a
large impact on suicide in the general population. Note also that the last
three rows, indicating number of psychiatric symptoms, have a decreas-
ing relationship with both PAR and PPE. This indicates that broadening
the target group can lead to a higher population effect than a strategy
relying on a very high risk group.

When population-based strategies are considered, a larger impact can
be effected. This can be illustrated with an example for early risk inter-
ventions such as prevention of aggression and conduct disorder, and
substance abuse. In this illustration, it is estimated that the early risk
factor (whichever example might be chosen) has 15 percent prevalence in
the population (similar to early aggressive behavior). Because the risk
factor has relatively high prevalence, its relative risk is rather modest (a
value of 2 is selected for analysis). Two situations are considered for early
risk interventions (see Table 8-4). The first is based on the highly optimis-
tic assumption that a broad-based prevention program has completely
successful impact on the high-risk group but produces only a 5 percent
decrease in risk among the low-risk group. In this case, the overall reduc-
tion in risk is 34 percent. A second alternative is to assume 50 percent
impact in the high-risk group and no impact in the low-risk group. This
still produces a respectable 15 percent reduction in overall risk for sui-
cide.

These strategies compare quite favorably with the impact of strate-
gies involving crisis telephone lines. Crisis lines are now being used by
about 2 percent of the population. Various technologies currently exist to
improve participation in prevention programs and through higher utili-
zation increase hotline effectiveness; the analysis here uses 5 percent.
Even with the assumption of a very liberal relative risk of 2.5–10 for

TABLE 8-4 PAR and PPE for Alternative Population-Based Prevention
Programs

p(X) RR PAR IE(X) IE(Xc) PPE

Early Risk 15.00% 2 13% 100% 5% 34%
15.00% 2 13% 50% 0% 15%

Crisis Line 2.00% 2.5 3% 10% 0% 1%
5.00% 2.5 7% 10% 0% 1%
2.00% 10 15% 10% 0% 2%
5.00% 10 31% 10% 0% 5%

Gatekeeper 10.00% 2.5 13% 10% 0% 3%
20.00% 2.5 23% 20% 0% 10%

SOURCE: Brown, 2001.
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suicide among would-be crisis line callers, the PAR and PPE are still quite
small (Table 8-4). Their value in making a dramatic reduction in suicide is
limited because of two factors—they are not used by a high percentage of
those at risk, and successful treatment referral is also modest (Gould and
Kramer, 2001).

For gatekeeper training, there is some opportunity for significant ben-
efit, provided sufficient numbers of gatekeepers can reach out to those at
risk. Two situations are compared to give a range of potential benefit
(Table 8-4). In the first situation, the assumption is that gatekeepers are
effective in reaching the upper 10 percent who are at risk, and they are
only 10 percent effective in reducing their risk. Under these conditions,
PAR and PPE are quite modest. On the other hand, if gatekeepers can
work more effectively with the top 20 percent at risk, this could lead to
sizable reductions in suicide.

In summary, high-risk strategies alone cannot suffice to significantly
reduce the incidence of suicide. Our current knowledge forces us to ex-
amine universal and selective strategies that can reach individuals early
on, when developmental patterns leading to youth problem behavior and
psychiatric symptoms can potentially be changed.

FINDINGS

• Imitation of suicides depicted in the media occurs. Education of
media professionals can change reporting practices and such changes
seem to reduce suicide in certain contexts but the data are limited.

Long-term public education campaigns and media training should
be evaluated for their effectiveness both to change the public’s
knowledge and attitudes and to reduce suicide and suicidal behav-
iors.

• Reduction in access to a means of suicide can result in a decline in
the use of that method. This decline sometimes occurs without substitu-
tion of means, thereby reducing suicide. Access to firearms is a particular
risk factor for youth. Families often do not comply with counseling about
the removal of guns from the home or securing the firearms. Evidence
suggests that legislation can be effective.

Measures should be taken to reduce the fatality of all methods.
Access to guns should be reduced, especially for those at high risk
of suicide. Health care providers should involve families in work-
ing to reduce access to means. Education of health care providers
about these issues would increase their knowledge regarding con-
cerns and options and should be implemented.
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• Universal, selective, and indicated prevention programs that pro-
vide skills training show promise in increasing coping skills and to reduc-
ing hopelessness. School-based programs have been shown to enhance
social support, self-efficacy, and self-esteem and may reduce depression,
substance abuse, and suicidality. Training gatekeepers including respon-
sible school staff or primary care physicians may be effective for identify-
ing individuals at risk and obtaining assistance. Placing depression care
managers in primary care practices may prove to be of benefit in reducing
suicidal behaviors. The value of intervention programs, however, is fre-
quently difficult to assess because of their short duration, often inad-
equate control populations, and limited long-term follow-up.

School-based intervention programs at the universal, selective, and
indicated levels can help to limit suicide among youths and should
be pursued. Efforts should provide skills training, gatekeeper train-
ing, a crisis response plan, and screening for youth at risk. Evi-
dence-based programs, especially longer-term approaches couched
in a broader context of teaching skills and establishing appropriate
follow-through and services appear the most effective against sui-
cide. Brief, didactic suicide prevention programs with no connec-
tion to services should be avoided.

• Some suicide prevention programs targeting special populations
have shown promise. Such models can inform national efforts regarding
specific strategies for implementing effective programs in high-risk or
special populations, such as policemen, indigenous peoples, and the eld-
erly.

• Comprehensive, integrated state and national suicide prevention
strategies that target suicide risk and barriers to treatment across levels
and domains appear to reduce suicide. Evaluation of such programs re-
mains challenging given the multitude of variables on the individual and
aggregate level that interact to affect suicide rates. Lack of adequate plan-
ning and funding for evaluation have seriously hampered prevention
efforts.

Prevention and intervention trials must be carefully designed with
appropriate controls and rigorously evaluated with long-term fol-
low-up in order to know what works. Furthermore, it is critical that
these interventions be assessed to determine if they can be applied
to populations other than those in the original test and to define the
characteristics that make a program generally effective.
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Encompass’d with a thousand dangers,
Weary, faint, trembling with a thousand terrors . . .
I . . . in a fleshy tomb, am

Buried above ground.

—WILLIAM COWPER (1731-1800)
From the poem “Lines Written During a Period of Insanity”.

Cowper on several occasions tried to hang, poison, or stab himself. The lines
above were composed after one of his suicide attempts.
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Barriers to Effective Treatment
and Intervention

The barriers to receiving effective mental health treatment are noth-
ing short of daunting (US DHHS, 1999). This chapter describes the con-
stellation of barriers deterring use of mental health treatment by people
who are either suicidal or who have major risk factors for suicidality: a
mental disorder1 or a past suicide attempt (Chapters 2, 3).

A close examination of barriers to treatment is warranted by several
striking findings: (1) the vast majority (90–95 percent) of people in the
United States who complete suicide have a diagnosable mental disorder,
yet only about half of them are diagnosed and treated appropriately
(Conwell et al., 1996; Fawcett et al., 1991; Harris and Barraclough, 1997;
Isometsa et al., 1994b; Robins et al., 1959); (2) many are symptomatic for
several years before suicide (Fawcett et al., 1991; Shaffer and Craft, 1999);
(3) many have made a past suicide attempt (Harris and Barraclough,
1997); and (4) most who complete suicide make contact with health ser-
vices in the days to months before their death. Nearly 20 percent make
contact with primary care providers in the week before suicide, nearly 40
percent make contact within the month before suicide (Pirkis and Bur-
gess, 1998), and nearly 75 percent see a medical professional within their
last year (Miller and Druss, 2001). Among older people, the rates are
higher, with about 70 percent making contact within the month before

1Includes alcohol and substance use disorders.
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suicide (Barraclough, 1971; Miller, 1976). However, suicide victims are
three times more likely to have difficulties accessing health care than
people who died from other causes (Miller and Druss, 2001).

These findings underscore the importance of sifting through reasons
why people escape detection or fail to receive adequate diagnosis and
treatment for risk factors and suicidality. They also underscore the impor-
tance of taking a broad view of barriers—focusing on suicidality, as well
as on risk factors—because their treatment is so intertwined.

The barriers discussed in this chapter collectively weigh against treat-
ment. Each barrier is unlikely to act in isolation, but likely interacts with
and reinforces the others. The complex relationship of various precipita-
tive, exacerbative, and maintenance effects of barriers is unique in each
clinical case. Deeper and more nuanced understanding of the multiple
barriers to treatment is essential for design, development, and implemen-
tation of preventive interventions. Prospective longitudinal studies can
help to elucidate relationships among barriers as they change across the
life-span and across the development of suicidality.

The chapter works its way from general to more specific barriers. It
first looks broadly at barriers to treatment—such as stigma, cost, and the
fragmented organization of mental health services. It then covers barriers
raised within a range of therapeutic settings—by both clinician and pa-
tient. Finally, the chapter focuses on barriers for groups at greatest risk for
suicide: older people, adolescents, certain ethnic populations, and incar-
cerated persons.

GENERAL BARRIERS TO TREATMENT

Stigma and Discrimination

The stigma of mental illness is one of the foremost barriers deterring
people who need treatment from seeking it (US DHHS, 1999). About two-
thirds of people with diagnosable mental disorders do not receive treat-
ment (Kessler et al., 1996; Regier et al., 1993; US DHHS, 1999). Stigma
toward mental illness is pervasive in the United States and many other
nations (Bhugra, 1989; Brockington et al., 1993; Corrigan and Penn, 1998).

Stigma refers to stereotypes and prejudicial attitudes held by the pub-
lic. These pejorative attitudes induce them to fear, reject, and distance
themselves from people with mental illness (Corrigan and Penn, 1998;
Hinshaw and Cicchetti, 2000; Penn and Martin, 1998). The stigma of men-
tal illness is distinct from the stigma surrounding the act of suicide itself.
The stigma of mental illness deters people from seeking treatment for
mental illness, and thereby creates greater risk for suicide. The stigma
surrounding suicide is thought to act in the opposite direction—to deter
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people from completing suicide.2 A prominent nationally representative
survey conducted in the early 1990s found that 44 percent of Americans
are opposed to suicide under any circumstances; most of the remainder
are opposed to suicide except in the case of terminal illness (Agnew,
1998). In some situations, however, the stigma of suicide acts to increase
suicide risk because it may prevent people from disclosing to clinicians
their suicidal thoughts or plans. Studies cited later in this chapter clearly
indicate that patients often do not discuss their suicidal plans with their
clinician. This, in turn, leads to their under-treatment and thus increases
their likelihood of suicide.

The existence of stigma surrounding mental illness is best supported
by nationally representative studies of public attitudes. Studies find that
about 45–60 percent of Americans want to distance themselves from
people with depression and schizophrenia. The figures are even greater
for substance use disorders (Link et al., 1999). Stigma leads the public to
discriminate against people with mental illness in housing and employ-
ment (Corrigan and Penn, 1998). It also discourages the public from pay-
ing for treatment through health insurance premiums (Hanson, 1998).
Public attitudes toward mental health treatment are somewhat contradic-
tory: while nationally representative surveys find that Americans gener-
ally support mental health treatment for people with disorders, the public
is less willing to use formal services if they anticipate a mental health
problem for themselves (Pescosolido et al., 2000; Swindle et al., 2000).

For people with mental illness, the consequences of societal stigma
can be severe: diminished opportunities, lowered self-esteem, shame and
concealment of symptoms, and lower help-seeking behavior (Hornblow
et al., 1990; Link et al., 1997; Sussman et al., 1987; Wahl, 1999). The Na-
tional Comorbidity Survey, one of the only nationally representative stud-
ies to investigate why individuals with mental illnesses do not seek treat-
ment, found that almost 1 in 4 males and 1 in 5 females with Posttraumatic
Stress Disorder cite stigma as their reason (Kessler, 2000). While the ma-
jority with mental illness do not seek treatment, there is wide demo-
graphic variability: women and younger adults (ages 18-44) are more
likely to reach some kind of care, whereas ethnic minorities and older
people are less likely (Bland et al., 1997; Gallo et al., 1995; Narrow et al.,
2000; US DHHS, 1999; US DHHS, 2001). If they make contact with pri-
mary care providers, stigma inhibits them from bringing up their mental
health concern. Patients may instead report more somatic symptoms of

2Both stigmas can feed into the emotional burden in the wake of a suicide attempt by
someone with mental illness. They may experience the stigma of mental illness, as well as
the stigma of having tried to die by suicide.
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mental illness, such as dizziness and stomach disturbances, because these
are more culturally acceptable (US DHHS, 2001). Even if patients begin
treatment for mental illness, stigma can deter them from staying in treat-
ment. These problems are especially relevant for older people (Sirey et al.,
2001), adolescents, and certain ethnic populations. These groups are dis-
cussed later in the chapter because they are at high risk for suicide.

Stigma also extends to family members. Family members of people
with mental illness have lowered self-esteem and more troubled relation-
ships with the affected family member (Wahl and Harman, 1989). Fami-
lies of suicidal people tend to conceal the suicidal behavior to avoid the
shame or embarrassment, or to avoid the societal perception that they are
to blame (especially with a child or adolescent suicide). After suicide,
family members suffer grief as well as pain and isolation from the com-
munity (PHS, 2001).

Financial Barriers

The cost of care is among the most frequently cited barriers to mental
health treatment. About 60–70 percent of respondents in large, commu-
nity-based surveys say they are worried about cost (Sturm and
Sherbourne, 2001; Sussman et al., 1987). Economic analyses of patterns of
use of mental health services clearly indicate that use is sensitive to price:
use falls as costs rise, while use increases with better insurance coverage
(Manning et al., 1986; Taube et al., 1986). Rises in co-payments of mental
health services are associated with lower access (Simon et al., 1996a). The
demand for mental health services is more responsive to price than is
demand for other types of health services (Taube et al., 1986).

Having health insurance, through the private or public sector, is a
major determinant of access to health services (Newhouse, 1993). People
without health coverage experience greater barriers to care, delay seeking
care, and have greater unmet needs (Ayanian et al., 2000). Overall, about
16 percent of Americans are uninsured, but rates are higher in racial and
ethnic minorities (Brown et al., 2000). Having health insurance, however,
does not guarantee receipt of mental health services because insurance
typically carries greater restrictions for mental illness than for other health
conditions (US DHHS, 1999).

Over the past decade, during the growth of managed care, disparities
in coverage have led to a 50 percent decrease in the mental health portion
of total health care costs paid by employer-based insurance (Hay Group,
1998). Not surprisingly, insured people with mental disorders in a large
United States household survey in 1994 were twice as likely as those
without disorders to have reported delays in seeking care and to have
reported being unable to obtain needed care (Druss and Rosenheck, 1998).
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A more recent household survey in 1998 found that people with a prob-
able mental disorder are more likely than those without a disorder to
have lost their health insurance and to report lower access to care (Sturm
and Wells, 2000). The consequences of the disparities in insurance cover-
age for mental illness have led to legislative proposals at the state and
federal level for parity—coverage for mental illness equivalent to that for
other health conditions (US DHHS, 1999). While there do not appear to be
any studies directly examining cost as a barrier to treatment for suicidal
people, most researchers believe that cost does play a role.

Mental Health System Barriers

The fragmented organization of mental health services has been re-
peatedly recognized as a serious barrier to obtaining treatment (US DHHS,
1999). The vision, beginning in 1975, of the community support reform
movement—an integrated, seamless service system that brings mental
health services directly to the community—has not fully materialized.
Mental health services continue to be so fragmented that they have been
termed the “de facto” service system (Regier et al., 1993). People with
mental illness frequently report their frustrations and waiting times as
they navigate through a maze of disorganized services (Sturm and
Sherbourne, 2001; Sussman et al., 1987). The disorganization is a product
of historical reform movements, separate funding streams, varying eligi-
bility rules, and disparate administrative sources—all of which have cre-
ated artificial boundaries between treatment settings and sectors (Ridgely
et al., 1990). Among the hardest hit are people with co-occurring sub-
stance abuse and mental health problems, a group at higher risk of
suicidality. Co-occurring disorders are the rule rather than the exception
in mental health and substance abuse treatment (US DHHS, 1999).

Linkages between different settings are critical for detection and treat-
ment of mental disorders and suicidality (Mechanic, 1997). They include
linkages between primary care and specialty mental health care; emer-
gency department care and mental health care; substance abuse and men-
tal health care; and, for adolescents, school-based programs with mental
health or substance abuse care. The transition from inpatient care to com-
munity-based care is an especially critical period for suicidality in light of
studies finding that a large proportion of completed suicides come after
recent inpatient discharge, often before the first outpatient appointment
(Appleby et al., 1999; Morgan and Stanton, 1997). In addition to improved
linkages between different settings, many new programs strive to inte-
grate mental health and primary care, through a variety of service con-
figurations (e.g., a psychiatric nurse practicing with the primary care set-
ting who treats some patients and is a referral source for others). Several
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approaches to integrating care have been found successful in the treat-
ment of depression (Katon et al., 1996; Katon et al., 1999; Smith et al.,
2000). Its utility for suicidality is being studied through ongoing trials
(Mulsant et al., 2001; Reynolds et al., 2001).

Services research has focused for the past decades in developing bet-
ter models of care that bridge these different sectors of care to deliver
more integrated mental health care. Several successful models have been
developed, most notably wraparound services including multisystemic
treatment, for children and adolescents with serious emotional problems
and assertive community treatment, a form of intensive case management
for people with serious mental illness, combined services for people with
mental and substance abuse disorders, and management programs for
late life depression in primary care settings (US DHHS, 1999). One major
problem, however, is lack of availability to these state-of-the-art services.
Many communities simply do not provide them, and, when they do, there
are often waiting times for treatment (US DHHS, 1999). Low availability
of mental health services (of any kind) is a major problem in rural areas
(Beeson et al., 1998; Fortney et al., 1999) and communities with large
minority populations (US DHHS, 1999; US DHHS, 2001). People in rural
areas report significantly more suicide attempts than their urban counter-
parts, partly as a result of lower access to mental health services (Rost et
al., 1998).

Another major problem is adapting model services to the unique
needs of different communities or populations. Programs found success-
ful for some populations may not translate into other settings. For ex-
ample, a new primary care program for veterans designed to expand
access to specialty mental health failed to do so (Rosenheck, 2000), despite
the success of similarly designed gateway programs for other popula-
tions. Tailoring programs to the needs of distinct populations, including
minority groups, is essential, given that they are less likely to access men-
tal health treatment than are whites (US DHHS, 2001).

Managed Care

In the past two decades, managed care has grown from relative ob-
scurity to cover almost 72 percent of Americans with health insurance in
1999 (OPEN MINDS, 1999). Driven by the goal of cost-containment, man-
aged care refers to a variety of strategies for organizing, delivering, and/
or paying for health services. Its promise has been to improve access to
health care by lowering its cost, reducing inappropriate utilization, rely-
ing on clinical practice guidelines to standardize care, promoting organi-
zational linkages, and by emphasizing prevention and primary care. Man-
aged care’s emphasis on treatment of mental health problems in primary
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care is potentially advantageous for certain populations, such as older
people and minorities, which are less inclined toward use of specialty
mental health care (US DHHS, 1999). Managed care’s potential pitfalls are
poorer quality of care, denial of needed care, under-treatment, and dis-
ruption in the continuity of clinician–patient relationships (IOM, 1997;
Mechanic, 1997).

The impact of managed care on mental health services has been pro-
found in terms of costs: there is strong evidence that managed care has
lowered the cost of mental health services (US DHHS, 1999). The study
cited above by the Hay Group (1998) indicated that during the growth of
managed care, there was a 50 percent reduction in the mental health
portion of total health care costs paid by employer-based insurance.
Whether these cost reductions have lowered access to, and quality of,
mental health services for people who need them is a critical topic for
research, but one for which answers have been elusive. Research has been
stymied by the dramatic pace of change in the health care marketplace,
the difficulty of obtaining proprietary claims data, and the lack of infor-
mation systems tracking mental health quality or outcome measures
(Fraser, 1997; US DHHS, 1999). Most concerns center on potentially poorer
quality and outcomes of care from limited access to mental health special-
ists, reduced length of inpatient care, and reductions in intensity of outpa-
tient mental health services (Mechanic, 1997; Mechanic, 1998). There are
also concerns that more impaired populations and children will be ad-
versely affected (US DHHS, 1999). The 1999 Surgeon General’s Report on
Mental Health concluded that, while research is sparse, existing incentives
in managed care did not encourage an emphasis on quality of mental
health care (US DHHS, 1999).

The impact of managed care expressly on detection or treatment of
suicide has been largely unstudied. The limited body of relevant research
has focused on depression treatment, spotlighting problems in quality of
care and outcomes. The first major studies of prepaid managed care ver-
sus traditional fee-for-service care found generally no overall differences
in outcome, but poorer outcomes for patients with the most severe mental
illness (Lurie et al., 1992; Rogers et al., 1993). Later studies, focusing exclu-
sively on primary care, found that less than 50 percent of depressed pa-
tients in staff-model health maintenance organizations received antide-
pressant medication that met practice guidelines (Katon et al., 1995; Simon
et al., 1996b). One of few managed care studies to have addressed suicide,
at least tangentially, was of 1204 outpatients with depression receiving
care from seven managed care organizations of varying organizational
structures (Wells et al., 1999). Using patient questionnaires, the study
found that about 48–60 percent of patients with depressive disorder re-
ceived some sort of mental health care. Only 35–42 percent of depressed
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patients used medication at appropriate doses, leading the authors to
conclude that overall quality of care was moderate to low. Two findings
of the study are particularly relevant to suicide prevention: (1) patients
with suicidal ideation did not receive higher rates of treatment than did
patients without suicidal ideation (using measures of process and qual-
ity); (2) patients with both depression and alcohol abuse—which places
them at higher risk of suicide—were not given more specialty referrals, as
recommended by treatment guidelines (see later section on Substance
Abuse). While the study did not assess outcomes of care, it did conclude
that patients with suicidal ideation and other “silent,” yet serious, symp-
toms are at particular risk for not receiving appropriate treatment by
managed care organizations. Another study, of serious suicide attempters
in Florida, found that managed care’s criteria for approving admission to
hospitals were not predictive of features seen in patients who made such
attempts (Hall et al., 1999).

A largely unstudied question is whether reductions in intensity of
outpatient services, or in length of stay in inpatient care, contribute to
suicide risk. A case-control study of completed suicides in the UK found
that “reduction in care” at the final service contact was associated with
almost a 4-fold increase in risk of suicide (Appleby et al., 1999). Reduction
in care was defined by the study as one or more of the following: reduced
appointment frequency, lowered doses of medication, less supervised lo-
cation (e.g., transfer from day hospital or outpatient), or discharge from
follow-up. While this study was not of managed care per se, it raises
questions about cost containment strategies used by managed care to
reduce intensity or frequency of services for people at risk of suicide. In
related findings, initial results from a study of all hospital discharges in
Pennsylvania found a 25 percent reduction in length of stay during a 3-
year period for inpatient treatment of depression. Preliminary results sug-
gest that the reduction in length of stay was accompanied by an increase
in readmission rates, a finding that the study investigators interpreted as
suggesting that caution should be used when implementing practice
guidelines for length of stay (personal communication, J. Harman, Uni-
versity of Pittsburgh School of Medicine, December 18, 2001).

Given the concerns about quality of care and lack of monitoring by
managed care, the Surgeon General’s National Strategy for Suicide Preven-
tion (PHS, 2001) explicitly recommends implementation of quality care/
utilization management guidelines by managed care organizations and
health insurance plans for effective response to, and treatment of, indi-
viduals at risk for suicide. Quality improvement guidelines have been
demonstrated to be successful at improving productivity and outcomes
of depression in managed care, according to a randomized controlled trial
(Wells et al., 2000).
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CLINICIAN BARRIERS TO TREATMENT

The overwhelming majority of suicide victims have a diagnosable
mental disorder—most commonly a mood or substance use disorder
(Chapter 3). Yet, as indicated earlier, most suicide victims do not have
their disorder diagnosed or adequately treated at the time of suicide. This
section explores the multiple barriers to treatment posed by clinicians in
primary care, emergency care, and specialty care.

Barriers in Primary Care

Primary care has become a critical setting for detection of depression
and alcohol use disorders (US Preventive Services Task Force, 1996) be-
cause of their high prevalence (Murphy, 2000). Primary care refers to
family physicians, obstetrician-gynecologists, nurse practitioners, general
internists, or pediatricians.

Depression

The detection and treatment of depression by primary care physi-
cians is of great relevance to suicidology. Depression evaluation presents
the first opportunity for primary care physicians to ask about suicidal
ideation, which is one of several symptoms of major depressive disorder
(APA, 1994), and a major risk factor for completed suicide (Harris and
Barraclough, 1997). Treatment of depression in primary care is associated
with reduced rates of completed suicide, according to an uncontrolled
ecological study on the Swedish island of Gotland (see discussion in Chap-
ters 7 and 8, Rutz et al., 1989; 1992). The effects of depression treatment in
primary care on suicidal behavior are being studied in a controlled clini-
cal trial in the United States. Preliminary results indicate reduced rates of
hopelessness, suicidal ideation, and related symptoms of depression in
older primary care patients (personal communication, C. Reynolds, G.
Alexopoulos, and I. Katz, University of Pittsburgh School of Medicine,
2001).

In primary care, routine screening for depression is not currently
recommended for all asymptomatic adults; however, routine screening
for depression is recommended if the physician suspects depression or if
the patient carries depression risk factors (Beck et al., 1979; Preboth, 2000;
U.S. Preventive Services Task Force, 1996).3 According the American

3New recommendations from the U.S. Preventive Task Force (2002, Annals of Internal
Medicine 136: 760-764) now call for screening for depression in the primary care setting.
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Medical Association council, considerable evidence indicates that a diag-
nostic interview for depression is comparable in sensitivity and specific-
ity to many radiologic and laboratory tests commonly used in medicine
(Preboth, 2000). During depression screening, guidelines explicitly rec-
ommend asking patients about suicidal intent and past suicide attempts.
When a suicidal patient is identified, primary care physicians should re-
fer them to specialty care and consider hospitalization (Beck et al., 1979;
US Preventive Services Task Force, 1996). The role of primary care is
likely to expand, however, as a result of recent health care trends and
high level public health concern about suicide prevention. The Surgeon
General’s National Strategy (PHS, 2001) sets as national objectives screen-
ing for depression in federally-supported primary care settings (e.g.,
Medicare and Medicaid) and the use of such screening as a performance
measure for evaluating the quality of managed health care plans.

The expanding role of primary care in detection and treatment of
depression stems from at least four major factors. The first is awareness of
how frequently depression is encountered in primary care. Depression is
one of the most common of all mental and somatic diagnoses (Von Korff
et al., 1987). About 6–10 percent of people attending primary care settings
have major depression (Katon and Schulberg, 1992). The second is that
many people with depression prefer to be treated in primary care or resist
referral to specialty care (Cooper-Patrick et al., 1999; Orleans et al., 1985;
Williams et al., 1999). Seventy-five percent of those seeking help for de-
pression do so through their primary care physician rather than through
a mental health professional (Goldman et al., 1999). One reason may be
that they perceive primary care as less stigmatizing than specialty mental
health care. The third factor is the advent of new classes of antidepressant
medications that are less toxic when taken in overdose, thus making medi-
cation management less complex for non-specialists (Hirschfeld and
Russell, 1997; US DHHS, 1999). The fourth factor is the trend in cost
containment. Managed care generally encourages the receipt of mental
health services in primary, rather than specialty, care because of lower
costs (Mechanic, 1998). It is thus not surprising that about half of all
people with depression and other mental disorders—either by preference
or by financing—receive their mental health treatment in primary care
(US DHHS, 1999). Primary care physicians handle nearly half of all anti-
depressant-related office visits (Pincus et al., 1998).

Only about 30–50 percent of adults with diagnosable depression are
accurately diagnosed by primary care physicians (Higgins, 1994; Katon et
al., 1992; Wells et al., 1994). Even more startling to suicide prevention are
findings about the infrequency of suicide questioning during routine de-
pression evaluation. Only 58 percent of a random sample of 3375 primary
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care clinicians directly questioned patients about suicide (Williams et al.,
1999), despite the fact that such questions are supposed to be asked dur-
ing a depression evaluation (Beck et al., 1979; US Preventive Services Task
Force, 1996). When broken down by specialty, the study found 65 percent
of family physicians, 52 percent of general internists, and 48 percent of
obstetrician-gynecologists assessed suicide by direct questions. Through
regression analyses, the study found that family physicians and general
internists were significantly more likely to make direct assessments for
suicide than were obstetrician-gynecologists (Williams et al., 1999). Rea-
sons for physician reticence in asking about suicide are discussed in a
later section.

Even when patients’ depression is accurately diagnosed, only a mi-
nority of patients receive adequate treatment for depression (US DHHS,
1999; Young et al., 2001). Since the vast majority of primary care physi-
cians prefer to treat depression with medication (Williams et al., 1999),
studies often measure inadequate treatment by inadequate dosage or du-
ration of medication, infrequent follow-up, lack of medication adjustment,
and/or inadequate conformance to treatment guidelines. Although de-
tection and treatment in primary care are improving, major professional
efforts have been undertaken to highlight and respond to the problem
(Beck et al., 1979; Hirschfeld et al., 1997).

What are the reasons for inadequate detection and treatment of de-
pression by primary care physicians? The most frequently cited barriers
relate to lack of knowledge and time. One recent survey of randomly
selected primary care physicians found them to report widespread lack of
knowledge about diagnostic criteria and treatment of depression. Over-
all, about one-third reported knowledge of formal diagnostic criteria and
treatment, yet there was great variation between primary care specialties.
Obstetrician–gynecologists reported the least knowledge, whereas family
physicians reported the most knowledge (Williams et al., 1999). Inad-
equate time and competing demands created by other health problems—
under the cost pressures of managed care—have been identified as barri-
ers in several studies (Borowsky et al., 2000; Rost et al., 2000; Williams et
al., 1999). The mean duration of a visit to a primary care physician is 16.3
minutes (Blumenthal et al., 1999), to which patients bring an average of
six problems (cited in Williams et al., 1999). The time constraints on the
primary care physician become immediately apparent, sparking concerns
that primary care clinicians are ill-equipped for their enhanced role in
detection of depression (Kane, 1996; Katon et al., 2001). Under-detection
and under-treatment of depression are clearly associated with patient
distress and disability (Hirschfeld et al., 1997).
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Substance Abuse

Substance use disorders are second to mood disorders as the most
common risk factor for suicide (Chapter 3). Substance abuse is an espe-
cially important risk factor for suicide in young adults (Chapter 3). Fur-
thermore, substance abuse and mood disorders frequently co-occur, with
51 percent of suicide attempters having both (Suominen et al., 1996). Treat-
ment of co-morbid alcoholism and depression with selective serotonin re-
uptake inhibitors (SSRI) reduces suicidality (Cornelius et al., 2000;
Cornelius et al., 2001). Thus, detection and treatment of substance abuse
and depression in primary care is important for suicide prevention
(Murphy, 2000; PHS, 2001).

For the primary care setting, numerous professional groups recom-
mend routine detection of problem drinking in all patients, as well as
brief counseling for non-dependent problem drinkers (summarized in US
Preventive Services Task Force, 1996). Nevertheless, problem drinking
often goes undetected in primary care. In recent surveys, about 40 percent
of primary care physicians do not perform routine screening for sub-
stance abuse (Bradley et al., 1995; Williams et al., 1999). The most com-
monly cited reasons are lack of time and fear of spoiling the relationship
with the patient (Arborelius and Damstrom-Thakker, 1995).

For detection of drug abuse in primary care, professional guidelines
diverge from those for problem drinking: they generally do not recom-
mend screening all primary care patients for drug abuse. However, clini-
cians are recommended to be alert to signs and symptoms and to refer
drug-abusing patients to specialized treatment (US Preventive Services
Task Force, 1996). Standardized screening questionnaires are thought to
be too insensitive to identify potential drug abusing patients. In a recent
shift, arising from concern about suicide, the Surgeon General’s National
Strategy (PHS, 2001) sets as national objectives screening for substance
abuse, depression, and suicide risk in federally-supported primary care
settings (e.g., via Medicare and Medicaid) and the use of such screening
as performance measures for managed health care plans. A later section
deals with the treatment of substance abuse, with or without a co-occur-
ring mental disorder, because it is reserved for specialty care (US Preven-
tive Services Task Force, 1996).

Primary Care Barriers to Detection of Suicidality

It is well established that a large proportion of suicide victims are not
detected in primary care in the days before suicide. A systematic review
of published studies found that, in the week before death, contact with
primary care was made for 16–20 percent of completed suicides. Within
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one month of death, the rate is 34–38 percent of completed suicides (Pirkis
and Burgess, 1998). The frequency of contacts with primary care also
increases in the month before death of young suicide victims (<35 years
old) (Appleby et al., 1996). These findings are widely interpreted as sug-
gesting that patients are motivated to seek help but are reluctant to bring
up suicide as the reason during an office visit (Hirschfeld and Russell,
1997; Michel, 2000). Yet people with suicidal thoughts usually tell their
physicians if they are asked (Delong and Robins, 1961).

Communication of suicidal intent is an interactive process. It depends
on the patient’s willingness to communicate, as well as the clinician’s
ability to listen, recognize, and ask questions about intentions. During the
final contact with primary care, there is a striking breakdown in commu-
nication: physicians often do not ask about suicidal intent or ideation, and
patients often do not spontaneously report it. A review of medical records
of 61 completed suicides (<35 years) in Manchester, United Kingdom,
found almost total absence of documentation of suicide risk by the gen-
eral practitioner (Appleby et al., 1996). Suicide risk was commented upon
in the medical record in only one case. Yet the physicians deemed that 64
percent of the patients had psychological concerns as the principal reason
for the visit. A similar study of suicide deaths in Scottish adults (>16
years) found that only 3.3 percent of records indicated that patients ex-
pressed suicide ideation or communications at the time of the final con-
sultation4 (Matthews et al., 1994). The figures are somewhat higher in a
study from Finland in which 19 percent of suicide completers with de-
pression communicated their intent to medical providers (Isometsa et al.,
1994c). Despite limitations of using case notes to infer what occurred
during the final visit, these studies—as well as clinical experience—point
to a major barrier in communication: patients are reluctant to communi-
cate their suicidal intent, and primary care physicians are reluctant to ask
(Hirschfeld and Russell, 1997).

The failure of physicians to detect suicidality was described in a now
classic paper as an “error of omission” (Murphy, 1975). Numerous inter-
related reasons are proffered to explain physicians’ reticence to ask pa-
tients about suicide, yet there has been little systematic research.

One of the most common explanations for physicians’ reticence stems
from their concern that asking patients about suicide will trigger suicidal
behavior (Michel, 2000). Clinical experience, however, suggests this con-
cern to be unwarranted: “There is universal agreement that asking questions
about suicidal ideation does not trigger suicidal behavior . . .” (Michel, 2000:
665). There is also indirect research support for this statement. The suicide

4The study did not indicate whether the general practitioner asked patients about suicide.
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rate actually decreased on the Swedish island of Gotland after the introduc-
tion of a primary care educational program to improve depression identi-
fication and treatment. This reduction came in spite of investigators’ ini-
tial concerns that the suicide rate might increase (Rutz et al., 1989).
Furthermore, the vast majority of patients in primary care—both suicidal
and nonsuicidal—hold the view that physicians should inquire about emo-
tional health issues on a regular basis or at yearly checkups (Zimmerman
et al., 1995).

Another reason for physician reticence comes from the lack of acute
predictors for suicide assessment. Most studies have found low sensitiv-
ity and specificity of suicide prediction (Goldney, 2000; see Chapter 7;
Pokorny, 1993). In a prospective study, long-term risk factors for suicide
were unable to provide the means for acute prediction of suicide (Fawcett
et al., 1987). Considering the rarity of suicide in primary care—one sui-
cide every 3–5 years—physicians have little incentive to take active steps
to become skilled in suicide assessment or treatment (Michel, 2000). Nor
do professional guidelines recommend routine screening of asymptom-
atic patients. Many professional organizations do not have guidelines on
suicide assessment. After expressly evaluating the evidence, the US Pre-
ventive Services Task Force in 1996 found “insufficient evidence” to rec-
ommend routine suicide screening of asymptomatic adults. The Cana-
dian Task Force on Periodic Health Examination came to a similar
conclusion in 1994 (Feightner, 1994). But a change in policy may occur
with the release in 2001 of the Surgeon General’s National Strategy for
Suicide Prevention. This plan encourages development of guidelines for
primary care settings. It also sets specific national objectives of screening
for suicide risk in federally supported primary care settings (e.g., Medi-
care and Medicaid) and the use of such screening as a performance mea-
sure for managed health care plans.

A final reason cited for physician reticence is lack of clinical training
(Bernstein and Feldberg, 1991; Ellis et al., 1998). A majority of primary
care physicians are surprised by their patients’ attempted suicide and
desire more training (cited in Michel, 2000). More generally, they report
insufficient training in dealing with mental health problems (Kane, 1996;
Williams et al., 1999). In short, it is generally believed that primary care
physicians do not ask about suicide because they feel ill-equipped—in
terms of training and skills in suicide assessment and treatment—to
handle an affirmative answer.

The United States Surgeon General has been consistent in urging bet-
ter training of primary care providers to deal with mental health prob-
lems (PHS, 2001). More to the point, the Surgeon General sets as a na-
tional objective that physicians and physician assistants “should be skilled
in talking with patients about the risk for suicide, in providing crisis
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intervention for those at imminent risk for the expression of suicidal
behaviors . . . and in referring their patients for expert assessment and
treatment” (PHS, 2001).

Barriers in Emergency Care

Suicidal patients are frequently encountered in the emergency de-
partment (ED). These patients present for care in four situations: (1) pa-
tients who mask their suicidal intent by complaining of other health prob-
lems; (2) overtly suicidal patients coming in on their own, or with the help
of others; (3) patients who have already attempted suicide; and (4) pa-
tients pronounced dead in the ED from a suicide attempt and whose
bereaved family must be consulted (Buzan and Weissberg, 1992).

Several barriers to care occur in the ED, all of which have been high-
lighted previously in the context of primary care. The first barrier is that
patients with covert symptoms are not recognized. Another barrier is the
lack of guidelines for suicide assessment by professional organizations.
This prompted the Surgeon General to set as a national objective the
development of guidelines expressly for the ED (PHS, 2001). Yet another
barrier is the lack of training for ED staff. Seventy percent of emergency
physician training programs in a 1990 survey reported not offering any
training in the management of psychiatric emergencies (Weissberg, 1990).

Once diagnosed in the ED, suicide attempts are important to treat
promptly, to admit to a psychiatric unit, and/or to arrange for effective
care after discharge (Buzan and Weissberg, 1992). Suicide attempters are
at risk of re-attempt or completed suicide (Chapter 3). However, they
often do not receive follow-up care. For instance, up to half of all suicide
attempts among adolescents did not receive subsequent care after an ED
visit (Spirito et al., 1989). The need for effective linkages with follow-up
care was set as a national objective by the Surgeon General (PHS, 2001).
Yet barriers persist even with good linkage to care because many—more
than 40 percent of adolescent attempters (Piacentini et al., 1995)—are non-
adherent with treatment.

Barriers in Specialty Mental Health Care

A significant percentage of suicide completers make recent contact
with specialty mental health care, either in the community or in the hospi-
tal. A review of the published literature found that about 41 percent of
those who die by suicide have contact with inpatient care in the year
before death. Up to 9 percent of them complete suicide within a day of
discharge from inpatient care. The figures are slightly lower for commu-
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nity-based psychiatric care, with 11 percent making contact in the year
before death and 4 percent within a day of contact (Pirkis and Burgess,
1998). About 5 percent of suicides occur during hospitalization (Cram-
mer, 1984; Robins et al., 1959).

These figures imply the existence of lost opportunities and numerous
barriers to effective treatment in the specialty setting. Barriers extend
throughout the process—from the very beginning of diagnosis to after
discharge. The problems are similar to those discussed in other clinical
settings: the failure to assess suicidal risk and to treat patients who are
suicidal or at risk for suicide.

There is an additional barrier to mental health treatment for individu-
als of racial, ethnic or cultural minorities. There is substantial under-
representation of minorities among mental health providers, and cultural
differences between provider and consumer can greatly interfere with
both diagnosis and treatment (US DHHS, 2001).

Barriers to Detection of Suicidality

One overarching barrier to detection of suicidality is the lack of pro-
fessional guidelines for both assessment and treatment of the suicidal pa-
tient in the specialty mental health care setting. The Surgeon General’s
National Strategy (PHS, 2001) calls for the development and implementa-
tion of professional guidelines for suicide assessment—as well as indi-
vidualized policies, procedures, and evaluation programs for treatment
in a full range of specialty mental health and substance abuse treatment
centers. The lack of professional guidelines partly accounts for clinicians’
reporting that they do not receive adequate training in suicide detection
and treatment, as discussed above.

One early barrier to detection of suicidality, and thus treatment, comes
in the form of exclusion of suicidal patients by certain types of providers.
While research is sparse, one study found that 59 percent of training
clinics affiliated with clinical and professional psychology doctoral pro-
grams had a policy of excluding patients with suicidal risk (Bernstein and
Feldberg, 1991). There are likely many reasons governing the policy, but
one salient reason is fear of malpractice. Though suicide-related malprac-
tice claims are still relatively rare, they have increased in the last decades
(Jobes and Berman, 1993). The payouts in settlement or verdict are dispro-
portionately high relative to the percentage of claims. For example, among
lawsuits for malpractice filed against psychiatrists, 21 percent involve a
patient’s suicide, yet 42 percent of the dollars paid out are in connection to
these cases (Bongar et al., 1992). Clinicians’ fear of being sued in the wake
of a patient’s suicide is considered widespread, even though court deci-
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sions usually do not hold clinicians liable if they have practiced according
to a loosely defined standard of care (Bongar et al., 1992; Bongar et al.,
1998).

Clinicians who accept suicidal patients are legally and ethically obli-
gated to assess suicidal risk through a clinical interview, mental status
examination, direct and indirect questioning about suicide, and history
taking (see Chapter 7). From a legal perspective, the assessment of suicide
risk does not mean prediction of risk, because the latter is not yet possible.
Rather, it means that the clinician used reasonable prudence that other
professionals would exercise in similar circumstances (Maris et al., 2000).
In one of the few surveys, researchers asked practicing psychologists,
psychiatrists, and clinical social workers about their methods of suicide
assessment. Respondents reported infrequent use of assessment instru-
ments (e.g., Hopelessness Scale and Suicide Intent Scale) and reported
that they did not find them to be very useful. Psychologists frequently use
various psychological tests (e.g., MMPI, Rorschach Ink Blot). The over-
whelming majority (>80 percent of clinicians) use clinical observations
about patient affect and appearance, as well as direct interview questions
about suicide plans, suicide thoughts, method availability, history of
drug/alcohol use, and previous attempt, among others (Jobes and Eyman,
1995). Although these findings are not nationally representative and are
limited by low response rate, they indicate the need for better assessment
instruments.

Another barrier related to the assessment of suicide concerns appro-
priate diagnosis of the associated mental disorder. If a mental disorder is
not properly diagnosed in specialty care, then patients receive either no
treatment or inappropriate treatment, placing them at risk for suicide.
One misdiagnosis that enhances suicide risk relates to bipolar disorder.
Patient surveys (N=600) indicate that 69 percent are misdiagnosed, and
they frequently consult four physicians before a correct diagnosis is made
(Lewis, 2001). Through review of patient charts at first clinical contact,
bipolar disorder is misdiagnosed as unipolar depression in more than
one-third of patients with affective disorder (Ghaemi et al., 2000). When
treated with antidepressants, but not with mood stabilizers, these pa-
tients are risk for rapid cycling (Ghaemi et al., 2000; Kilzieh and Akiskal,
1999), which carries a poorer prognosis and higher risk of suicide
(Goodwin, 1999; Schweizer et al., 1988). Bipolar depression carries mark-
edly higher rates of suicidality than do other phases of bipolar disorder
(Dilsaver et al., 1997; Isometsa et al., 1994c). Many patients also do not
receive adequate treatment even when bipolar disorder is accurately di-
agnosed, as discussed in later sections.
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Communication of Suicidal Intent

In a large number of completed suicides, clinicians are caught un-
aware of patients’ suicidal intent. Across all treatment settings, about 22
percent of suicide victims communicate their intent to clinicians (Isometsa
et al., 1995). The problem is worse in primary care, as discussed earlier,
where the rate is lower. The situation is somewhat better in specialty care.
A psychological autopsy study was conducted in Finland of all suicide
victims over a 12-month period whose last appointment occurred 28 days
before suicide (N=571). By interviewing health care professionals, investi-
gators found that, during the last appointment, 39 percent and 30 percent
of patients communicated their intent to outpatient and inpatient psychi-
atric care providers, respectively (Isometsa et al., 1995). In a related study,
the same investigators found that 59 percent of suicide victims with de-
pression communicated their intent to psychiatrists, as opposed to 19
percent to medical providers (Isometsa et al., 1994a). The communication
of intent was determined by explicit notes in the medical records or from
interviews of clinicians. The study confirmed an early psychological au-
topsy study that found an even greater disparity (87 percent of psychia-
trists versus 17 percent of other physicians) in awareness of suicide com-
munication or attempt (Murphy, 1975). None of these studies, however,
indicated whether patients were explicitly asked about suicide by their
clinician or whether they spontaneously reported their intent. While spe-
cialty care is associated with greater communication of intent, the fact
remains that suicidal intent is not communicated in a sizable portion of all
patients, regardless of treatment setting.

Barriers to Effective Treatment

The goal of suicide treatment in specialty care is to develop and
implement a treatment plan, which includes monitoring of medication
efficacy and safety, as well as discharge planning (Maris et al., 2000). The
details of treatment, however, are not spelled out in clinical guidelines.
Organizations of mental health specialists have developed no clinical
guidelines for treatment of suicidality. Clinical guidelines for other areas
of mental health treatment are typically developed on the basis of a
strong body of evidence for efficacy (PHS, 2001; US DHHS, 2001). The
clearest evidence to date suggests the efficacy of lithium, cognitive be-
havioral interventions, and the minimal contact-letter intervention (see
Chapter 7). For suicide treatment, however the larger body of evidence
for efficacy is beset by insufficient power and insufficient rigor in re-
search design. It is thus difficult to conduct studies of suicide treatment
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effectiveness in the absence of clear guidelines for what constitutes effi-
cacious treatment. Consequently, the few available studies of suicidal
patients focus on whether clinicians in the practice setting (“usual care”)
administer appropriate treatment for the associated mental disorder, for
which treatment guidelines are available (or for which there is more
evidence of treatment efficacy). Studies also focus on process issues such
as frequency of treatment.

Most of the available research on barriers to effective treatment per-
tains to treatment of the mental disorder(s) associated with suicide. The
following section covers the relationship between suicide and under-treat-
ment of depression and substance abuse.

Under-Treatment

Depression. Psychological autopsy studies have found that a large per-
centage of suicide victims with major depression were not receiving treat-
ment or were receiving inadequate treatment. The majority of patients
receiving antidepressants were prescribed inadequate doses (Isacsson et
al., 1994; Isacsson et al., 1992; Isometsa et al., 1994b; Modestin and
Schwarzenbach, 1992). Victims receiving psychotherapy rarely had visits
as often as once a week (Isometsa et al., 1994b). These findings also apply
to suicide attempters both before as well as after a suicide attempt
(Suominen et al., 1998). Patients with depression and a history of past
suicide attempts—a group at high risk for suicide—received inadequate
pharmacological treatment in the 3 months before hospitalization
(Oquendo et al., 1999).

Substance Abuse. Substance abuse is often under-treated in suicidal
patients. Although not as well investigated as under-treatment for de-
pression, studies indicate that alcohol dependence is under-treated in the
vast majority of patients both before and after a suicide attempt (Suominen
et al., 1999). As noted earlier, substance use and mental disorders fre-
quently co-occur in completed (Henriksson et al., 1993) and attempted
suicide (Suominen et al., 1996). Co-occurring disorders are best treated by
programs that integrate mental health and substance abuse treatment (US
DHHS, 1999). A major barrier to integrated treatment is the lack of such
specialized programs (US DHHS, 1999).

PATIENT BARRIERS TO TREATMENT

The preceding sections have described the barriers deterring the ma-
jority of people with symptoms from seeking mental health care: stigma,
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cost, and fragmentation of services. Additional patient barriers to care are
fear of being hospitalized and thinking that they can handle their prob-
lems without formal treatment (Kessler, 2000; Sussman et al., 1987). If
patients succeed in overcoming these general barriers to treatment, there
are additional barriers confronting them within treatment itself.

Medication adherence is one key barrier. The term “adherence” is
defined as the extent to which an individual’s use of medication adheres
to medical advice. About 24–28 percent of suicide victims are non-adher-
ent with medication treatment in the month before death (Appleby et al.,
1999). More generally, about one-third of patients with mood disorders or
psychosis (regardless of whether they are suicidal) are non-adherent
(Cramer and Rosenheck, 1998), thereby placing them at risk for suicide.
The reasons for non-adherence are complex. Certainly the barriers operat-
ing against reaching care—cost, fragmentation of services, and stigma—
also apply for patients who are receiving care. Patients may be non-adher-
ent to avoid the stigma attached to having a mental disorder, considering
that most psychiatric medications need to be taken on a chronic basis
(Kihlstrom, 1998). Medication side effects represent another major reason
for less than optimal adherence (Fenton et al., 1997). Other reasons for
patient non-adherence include: impaired cognition from the underlying
disorder or co-occurring substance use; lack of social support; attitudes
against medication or treatment; and dissatisfaction with treatment or
poor therapeutic alliance, including lack of information from clinicians
about dose and side effects (Fawcett, 1995; Fenton et al., 1997; Schou,
1997).

Another major barrier operating in the treatment setting is that the
vast majority of patients who are suicidal often do not spontaneously
report their suicidal intent to their clinician. A study, cited earlier, found
that only 22 percent of suicide victims communicate their intent to their
clinicians (Isometsa et al., 1995). The reasons for patient underreporting of
suicidal intent are complex and difficult to discern upon psychological
autopsy. The most commonly asserted reasons are the hopelessness of
suicidality or the underlying symptoms of mental illness. Patients per-
ceive their condition as hopeless and their clinician as unhelpful or unable
to meet their needs for counseling, medication, and information (Hintikka
et al., 1998; Michel, 2000; Pirkis et al., 2001). Fifty percent of adults who
previously attempted suicide retrospectively reported that they could not
have accepted help at the time of their attempt (Michel et al., 1994). Their
cognition, judgment, or memory may be impaired, thus undermining
their ability to appreciate the therapeutic value of treatment (Fawcett,
1995)
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BARRIERS TO TREATMENT FOR HIGH-RISK GROUPS

Older People

Older men have the highest rates of suicide in the United States; the
overall rate of suicide among men over 65 is about 30 per 100,000 popula-
tion (Chapter 2). These figures underscore the urgency of examining the
barriers to treatment for older people, especially men. The barriers range
from general ones—cost of services and stigma—to more specific barriers
posed by clinicians and patients.

For older people, the major financier of health services is Medicare. In
comparison with private insurance, Medicare carries fewer benefits for
mental health services via lower coverage of office visits and limits on
hospitalization (US DHHS, 1999).5 Prescription drugs are not covered at
all, although this may change under new policy initiatives. One-quarter
of older people report that, because of Medicare restrictions, they would
not seek mental health services if they needed them (Mickus et al., 2000).
Other general barriers to treatment include limited transportation and
stigma (Unutzer et al., 1999; US DHHS, 1999). Older people are less likely
to accept a diagnosis of a mental disorder and they are less receptive to
treatment than are other adults (Gallo et al., 1999; Leaf et al., 1988). They
also perceive greater situational barriers to care (Leaf et al., 1988). If they
enter treatment, they are more likely to discontinue prematurely because
of stigma (Sirey et al., 2001). The significance of these barriers is borne out
in overall patterns of utilization. Older persons are less likely to use men-
tal health services than are other adults, and older males are less likely
than older females (Burns et al., 2001; Leaf et al., 1987; Olfson and Pincus,
1996; Swartz et al., 1998). Thus, the demographic group most likely to
complete suicide—older men—is the least likely to use services.

Several additional barriers, discussed below, relate specifically to
suicidality: “ageism” in social attitudes; problems with detection and
treatment of depression, the foremost risk factor for suicide in older people
(Conwell et al., 1996); and problems in detection of suicidality.

Ageism refers to societal attitudes that devalue life as people age. It is
manifest in stereotypes held by the public, older people, and clinicians.
Members of the public, for example, perceive suicide in older people as
less tragic than suicide in youth (Marks, 1988-1989). Clinicians, family
members, and older adults report that suicidal ideation and depression

5Medicare requires a 50 percent copayment for most outpatient mental health services, as
compared to 20 percent copayment for general medical services. It also carries a 190-day
lifetime limit on hospitalization.
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are part of the aging process (Duberstein et al., 1995; Seidlitz et al., 1995).
The vast majority of surveyed primary care physicians think that, because
of losses in late life, depression is understandable (Gallo et al., 1999). They
are less alert to the complications of widowhood, which include depres-
sion, traumatic grief, and suicidality (Rosenzweig et al., 1997; Szanto et
al., 1997; US DHHS, 1999). Depression and grief, in particular, are often
misattributed to normal aging (Unutzer et al., 1999). Thus, stereotypes
about aging thwart efforts to identify and diagnose depression and trau-
matic grief on the part of patients, families, and providers (US DHHS,
1999).

Under-detection and under-treatment of depression in older people
is considered a major public health problem (Lebowitz et al., 1997; US
DHHS, 1999). Most research focuses on primary care because this is where
older patients present for, and prefer to receive, mental health care
(Mickus et al., 2000; Unutzer et al., 1999). Most older people with depres-
sion in primary care remain undiagnosed (US DHHS, 1999). Detection of
depression is worse in older than in younger patients, a well-recognized
problem that does not appear to be improving (Harman et al., 2001c).
Even with detection, up to 50 percent are given inadequate treatment
(Katon et al., 1992; Unutzer et al., 2000; US DHHS, 1999), although a more
recent study shows some improvement in treatment rates for depression
(Harman et al., 2001b). More specifically, depressed older women are
about two times more likely than depressed older men to receive antide-
pressants (Brown et al., 1995). Untreated or inadequately treated depres-
sion in primary care plays a role in suicide of older people (Lebowitz et
al., 1997).

The reasons for lack of detection and treatment are a complex combi-
nation of clinician and patient factors (Pearson et al., 1997; Unutzer et al.,
1999; US DHHS, 1999). Family physicians attribute their difficulty in de-
tection to the atypical nature of depression’s symptoms in older people
(Gallo et al., 1999).6 Further complicating the diagnosis is that older people
commonly report somatic symptoms, as opposed to mental symptoms.
Older men, in particular, are less likely than older women to be detected
because they report fewer mood symptoms and crying spells (Unutzer et
al., 1999). Greater reporting of somatic symptoms by older people might
be an attempt to avoid the stigma of mental illness. It also might be that
symptoms of physical disorders are amplified by depression (US DHHS,
1999), or that the depressive symptoms are relatively mild (Hotopf et al.,
2001). Older persons are more likely to attribute their depression symp-

6Depression symptoms have somewhat different manifestations in older people. Many
have “minor depression,” a subsyndromal form of depression with fewer symptoms and
less impairment (US DHHS, 1999).
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toms to a physical illness (Heithoff, 1995; Knauper and Wittchen, 1994).
Further, older patients are often non-adherent with depression medica-
tions (NIH Consensus Development Panel on Depression in Late Life,
1992), taking only 50–70 percent of prescribed doses. Their low adherence
to depression medications results partly from cost, from polypharmacy
(i.e., reluctance to add another medication to the substantial number they
have to take for other disorders), and from sensory and cognitive impair-
ment (US DHHS, 1999).

One unexplored reason for lower treatment adherence or dropout
may also be a mismatch between clinicians and patients in treatment
preferences. Primary care physicians treating older people overwhelming
prefer to prescribe medications rather than psychotherapy (Kaplan et al.,
1999). Yet people with depression who attend primary care prefer coun-
seling over medication—a finding based on a mixed age population
(Dwight-Johnson et al., 2000). There are no studies that directly assess
older people’s preferences for treatment and analyze findings by gender.

The detection of suicidality in older persons is a major opportunity
considering that older people frequently make contact with their primary
care physician before suicide. Some studies suggest that up to 70 percent
of older people visit their clinician within 30 days of death (Barraclough,
1971; Caine et al., 1996; Conwell et al., 1991). Primary care clinicians are
strongly in favor of suicidal assessment in depressed older patients
(Harman et al., 2001a). Yet suicidality is complex to recognize in older
persons for two main reasons: co-morbidities and infrequency of contacts
with mental health specialists (Caine and Conwell, 2001). Co-morbid
chronic illnesses are common in older people, they increase risk for de-
pression and suicide, and they make symptom presentation more compli-
cated to disentangle (US DHHS, 1999). To make accurate diagnoses, clini-
cians have to sort through symptoms of physical illness, depressive
symptoms, and side effects of medications. When assessing for suicidality,
only 44 percent of primary care providers ask about firearms access, de-
spite the fact that firearms are the method of choice in older suicides
(Kaplan et al., 1999). In this survey, general internal medicine physicians
were the least likely primary care specialty to ask about firearms and
reported the least confidence in assessing and treating suicidality. There
is more recent evidence of improvement in physician attitudes about ask-
ing older patients about firearms access (Harman et al., 2001a).

There are no professional guidelines for screening older people for
depression, substance abuse, or suicidality; however, the Surgeon
General’s National Plan calls for screening as a minimum standard of care
for hospice and nursing homes supported by Medicaid and Medicare.
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Adolescents

Barriers to treatment for suicidal adolescents are generally the same
as those discussed throughout this chapter: low access to care, low help
seeking behavior, low utilization, problems with clinician detection of
suicidality, and problems with referral or adherence to care. The empiri-
cal basis of these findings is primarily from studies of adolescent suicide
attempters. Extrapolating from studies of suicide attempters to completers
is problematic for adolescents because attempters are more likely to be
female, whereas completed suicides are more likely to be male. Female
adolescents are more likely than males to identify a need for mental health
help (Saunders et al., 1994).

Access to mental health care is one of the foremost problems. Adoles-
cents at the highest risk for suicide completion have dropped out of school
and are unemployed. Their odds for suicide compared to controls are
increased 44-fold (Gould et al., 1996). These adolescents, by definition,
would not have access to school-based mental health services or em-
ployer supportive services.

Adolescent suicide attempters typically first access care in emergency
departments, but up to half receive no formal treatment after their emer-
gency department visit (Spirito et al., 1989). Of those receiving care after a
visit, non-adherence is exceedingly common. In an inner city hospital
where they had received emergency care, 77 percent of adolescent suicide
attempters dropped out of treatment in the outpatient psychiatry clinic.
Attempters kept significantly fewer appointments than did non-
attempters (Trautman et al., 1993). In a separate study at the same clinic,
age was inversely related to treatment adherence in male adolescents:
younger males (ages 11–15) were more likely to keep appointments after
emergency care than were older male suicide attempters (ages 16–19;
Piacentini et al., 1995). The reasons for failure of adolescents to attend
treatment are likely to include parent resistance to treatment, repetitive
evaluations, long waiting periods, and poor communication in the emer-
gency department (Rotheram-Borus et al., 2000; Rotheram-Borus et al.,
1994).

Medication adherence is also low among adolescents, although there
appear to be no direct data in suicide attempters or completers. In a study
of adolescents discharged from inpatient psychiatric care, only 38 percent
were adherent. Substance abuse was a major predictor of non-adherence
(Lloyd et al., 1998).

Detection of suicidality is another barrier to treatment. Only 9 percent
of teachers and only one-third of high school counselors thought that they
could recognize a student at risk (King et al., 1999a; King et al., 1999b).
Despite the fact that previous suicide attempt is the strongest predictor of
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suicide, less than 20 percent of adolescent suicide attempters were actu-
ally asked about suicidal behavior by physicians at a medical clinic (Slap
et al., 1992). A survey of pediatricians and family physicians in Maryland
found that only 23 percent either frequently or always screened adoles-
cents for suicide risk factors such as alcohol use or abuse, depression,
physical or sexual abuse, or prior attempts (Frankenfield et al., 2000). The
American Academy of Pediatrics recommends that pediatricians ask all
adolescents about depression, suicidal thoughts, and other suicide risk
factors during routine medical history (AAP, 2000). The American Medi-
cal Association also recommends annual screening of adolescents to iden-
tify those at risk for suicide (US Preventive Services Task Force, 1996).

Ethnic Groups

The general barriers to mental health care for racial and ethnic mi-
norities are similar to those operating for whites—cost, fragmentation
and availability of services, and stigma. Added to these barriers are sev-
eral that are more unique to the minority experience in the US: fear and
mistrust of treatment, which stems from the legacy of racism and dis-
crimination, as well as miscommunication for non-English speakers. All
of these barriers can act alone or together to deter minorities from access-
ing and utilizing mental health care. Their access is also lower than whites
because of lower socioeconomic status and lower rates of health insur-
ance (Brown et al., 2000). When they utilize care, minorities are more
likely than whites to be misdiagnosed or receive inferior quality of care.
These disparities between minorities and whites—lower access, lower
utilization, and poorer quality of care—are documented in recent reports
of the US Surgeon General and the Institute of Medicine (IOM, 2002; US
DHHS, 2001). The Surgeon General’s report also documents the similar
overall prevalence of mental illness across distinct ethnic groups, includ-
ing whites. Similar overall prevalence, combined with lower access, utili-
zation, and quality, led to the conclusion that minorities suffer a greater
burden of unmet mental health needs (US DHHS, 2001). Whether or not
these general barriers expressly apply to detection and treatment of sui-
cide in minority groups in community settings has not been empirically
documented but can be assumed by extension.

Barriers to the detection and treatment of suicidality in American
Indians and Alaska Natives require special focus because rates of suicide
are 72 percent higher than those of the general United States population
(see Chapter 2). The risk is greatest among young males under 40 years of
age. The vast majority of suicides (69 percent) involve alcohol, although
the rate varies depending on cultural group.

Of all ethnic groups in the United States, prevalence information is
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most limited with respect to Native populations. Although evidence is
sparse, there are indications that Native youth and adults have somewhat
higher prevalence of mental illness compared to the United States popu-
lation and different distributions of disorders (US DHHS, 2001). The avail-
ability of mental health services is a major problem because of the rural,
isolated location of many Native communities and the paucity of provid-
ers with Native backgrounds. Native populations living on reservations
have access to services of the Indian Health Service (IHS), yet its resources
for mental health services—especially for secondary and tertiary care—
are limited. Furthermore, the majority of American Indians and Alaska
Natives live in urban areas and thus do not have access to IHS facilities,
which are mainly located on or near reservations. About 23 percent of
American Indians and Alaska Natives who report not having IHS cover-
age lack any other health insurance, compared with 14 percent of whites
(Brown et al., 2000).

For suicide victims, however, access to service does not necessarily
translate into utilization. A major problem, from a case control study
conducted on a Plains Indian reservation, is that victims are less likely to
seek health care than are matched controls drawn from the same reserva-
tion health facility (Mock et al., 1996). This is in marked contrast to studies
of the general United States population, where victims are more likely
than controls to seek health care. During health visits within 6 months of
suicide, cases on the reservation reported fewer psychological and inter-
personal problems than did controls, and almost all had no record of use
of mental health services during this period. Given the low rates of health
care utilization, the investigators concluded that the clinic shows little
promise for detection of those at risk for suicide and recommended stron-
ger community outreach especially to those at greatest risk (i.e., males
under age 40).

Incarcerated Persons

There are multiple barriers to providing adequate mental health care
in correctional facilities. These barriers emanate from society and correc-
tional facility environments, leadership, officers, health care staff, and
inmates themselves. Some of the barriers are similar to those of other
populations, but the context is unique in prisons and jails.

Societal Barriers

Before the early 1970s, the courts and society allowed correctional
facilities to have broad discretionary powers in the way they treated in-

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


BARRIERS TO EFFECTIVE TREATMENT AND INTERVENTION 357

mates (Anno, 1991). This changed with a series of court cases in the 1970s
and 1980s (Newman v. Alabama 19727; O’Connor v. Donaldson 19758; 1980
Ruiz v. Estelle 19809; 1989 Langley v. Coughlin 198910) that held that inmates
deserved professional treatment and evaluation of psychiatric problems
in appropriate settings. From the Estelle decision, inmates were assured
of three basic rights applicable to mental health services: the right to
access to care, the right to care that is ordered, and the right to a profes-
sional medical judgment.

In 1995 Madrid v. Gomez11 added several factors that determine the
constitutionality of a correctional mental health system: (1) an inmate
must have a means of making his or her needs known to the medical staff;
(2) sufficient staffing must allow individualized treatment of each inmate
with serious mental illness; (3) an inmate must have speedy access to
services; (4) there must be a system of quality assurance, and staff must be
competent and well trained; and (5) there must be a system of responding
to emergencies and preventing suicides. Despite the protections afforded
by these court cases, in 1996, Congress passed the Prison Litigation Re-
form Act (PLRA), which curtails the authority of the federal courts to
intervene in class actions suits concerning prison conditions, including
the delivery of medical care.

Correctional Facility Barriers

The environment in correction facilities is itself a deterrent to mental
health. Inmates are often unsafe from random violence, rape, and exploi-
tation (Kupers, 1999). To the extent that these factors increase the hope-
lessness of some inmates, they increase risk factors related to suicide and
are hard for health professionals to mediate.

The growth in the number of individuals confined in prisons and jails
has doubled in the past decade and tripled in the past 20 years (Bell, In
press). This growth in population frequently outpaces correctional facility
health care infrastructure preventing adequate mental health services de-
livery. Escalating costs of caring for individuals infected with HIV has
eroded some progress in quality of care achieved with correctional health
care reform that began in the 1970s. (Bell, In press).

7Newman v. Alabama, 349 F. Supp. 285 (M.D. Ala. 1972); aff’d, 503 F, 2d 1320 (5th Cir.
1974); cert. Denied, 421 U.S. 948 (1975).

8O’Connor v. Donaldson, 422 U.S. 563 (1975).
9Ruiz v. Estelle, 503 F. Supp. 1265 (S.D. Tx. 1980).
10Langley v. Coughlin, 888 F2d 252 (2d Cir. 1989).
11Madrid v. Gomez, 889 F. Supp. 1146 (N.D. Cal. 1995).
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The logistics of movement within corrections makes health care en-
counters much more difficult than in the free world. Thus, inmate access
to mental health services becomes difficult (Schiff and Shansky, 1998).
The mission of corrections is to house inmates in secure facilities that
separate them from the rest of society. In correctional facilities, psychiat-
ric needs may take a back seat to issues of security, order, and control
(Wilmont, 1997). Accordingly, the roles and relationships among doctors,
their inmate patients, and the correctional staff and authorities respon-
sible for managing correctional facilities are often at odds.

Because of the high turnover of inmates in jails, it is difficult to pro-
vide complete health assessments that might uncover an inmate who is at
high risk for suicide. Many facilities have addressed this problem by
providing suicide-screening programs when the inmate first enters the
institution. Screening is helped by directing attention to those inmates
with a higher risk for suicide, such as young, white males. Other factors
predisposing inmates to suicide include: legal complications such as de-
nial of parole, bad news about “loved ones” at home, and victimization in
sexual assault or other trauma. While 73 percent of jails report they have
suicide prevention programs (Steadman and Veysey, 1997), the content of
these programs remains unverified.

Health Care Staff

Even the most dedicated physicians find that jail and prison settings
strain their ability to be compassionate (King, 1998) Thus, the attitudes
and belief structures of the correctional staff and physicians also compli-
cate the physician/inmate relationship. Within a correctional environ-
ment. medical staffs are often pressured to choose sides between correc-
tional philosophy and attitudes and the ethical practice of medicine. “The
prison medical community must resist the efforts that are made to tailor
the quality and quantity of medical treatment to the exaggerated demands
of institutional security, productivity, discipline, and administrative con-
venience. Every invitation or temptation to define the quality of profes-
sional care by the substandard criteria that may govern other facets of the
prison’s operation must be eschewed” (Nathan, 1984 as cited in King,
1998).

Complicating things is the reality that the typical mental health care
professional’s world is vastly different from the world from which the
inmate comes. Class prejudices combined with ignorance about inmates’
background, culture, and environment creates barriers to high-quality
interactions and communication (Adebimpe, 1981; Dehoyos and Dehoyos,
1965; Gross et al., 1969). In addition, most service providers are members
of the white population while the majority of inmates are nonwhite. This

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


BARRIERS TO EFFECTIVE TREATMENT AND INTERVENTION 359

difference in origin and experiences frequently causes problems in inter-
actions (US DHHS, 2001). Prejudices and imbalances of power and oppor-
tunity produce a climate of mutual fear and distrust that is antithetical to
the trust needed for health care (Schiff and Shansky, 1998).

Ethical dilemmas unique to correctional facilities also create barriers
to mental health treatment in correctional facilities. The issues of the doc-
tor/patient relationship; the quality, extent and power of patient author-
ity; the process of informed consent and refusal; physician beneficence;
the use, misuse, and control and possible abuse of medical technology;
and research on human participants, with particular emphasis on espe-
cially vulnerable populations including prisoners, are all issues of medi-
cal ethics strained in correctional environments (Bell, In press; Dubler and
Anno, 1991), and which interfere with the provision of correctional men-
tal health care.

A doctor is ethically required to provide a patient with enough infor-
mation to make informed consent decisions regarding their treatment.
Patients outside of prison are free to choose a medical approach or to
deny treatment even if it results in death. In prison settings, inmates can
consent to care but may not, in all circumstances, refuse care.

One example is that of an inmate who was denied the right to refuse
dialysis (Commissioner of Correction v. Meyer, 199212) because the re-
fusal was considered to be an attempt to manipulate the system to obtain
a transfer.

Confidentiality is central to the doctor/patient relationship, but can
be breached to protect injury to the patient or to others. In prison, confi-
dentiality may not hold if the patient presents risks of escape or internal
discord or riot. Patient concerns about confidentiality in a prison setting
can seriously hinder appropriate care.

Inmates

Some inmates visit a health care facility as a route to escape from
boredom, a place to meet friends in more relaxed and less supervised
setting, or as a way of escaping from the monotony of work and programs
that continue unrelentingly and are unresponsive to individual daily
choice. Some inmates only get out of their cell when they seek health care.
Thus, there is some overuse of the system for purposes other than seeking
health care. This knowledge develops a sense of cynicism from guards
about reasons inmates want to be seen (King, 1998).

Some inmates may be extraordinarily demanding and manipulative.

12Commisioner of Corrections v Meyer, 399 N.E.2d 452 (Mass. 1979).
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Inmates may press health professionals for services or medications that
they do not require. It is a rare prison physician (especially one new to
corrections) who has not received repeated requests from inmates for
medication for “nerves” or “sleeplessness” or “pain.” Health providers
must ensure that their patients receive the care they need. Simultaneously,
they must recognize that succumbing to inmate demands for unnecessary
care can do harm.

GLOBAL BARRIERS

Interventions in developing countries face many of the same barriers
that are discussed above yet the obstacles are even greater. In developing
countries, access to health care in general can be limited. Many countries
have few primary care physicians, let alone specialists such as psychia-
trists. For example, India has only 3 psychiatrists per million people
(Murthy, 1998) and China has 10 per million (de Jong, 1996). In rural
areas, the availability can be even less; there can be a physician patient
ratio of 1:20,000—and worse for specialists (IOM, 2001).

In developing countries, medical care is often provided by commu-
nity health centers and caregivers may have minimal education (IOM,
2001). Basic training for these providers—in interviewing and informa-
tion recording, consultation, use of medication, and even increased aware-
ness and management skills—may effectively improve mental health care
(IOM, 2001). Limitations in the diagnostic and treatment capabilities of
primary care physicians also have been noted (e.g., Al-Jaddou and
Malkawi, 1997; Wright et al., 1989). Among physicians in Jordan, one
study found that only 24 percent of the patients with mental disorders
were identified (Al-Jaddou and Malkawi, 1997). In order for physicians to
recognize the risk factors associated with suicide, they also require addi-
tional education. Yet in developing countries the financing of such train-
ing is a significant obstacle. A recent IOM report (2001) recommended
that existing systems of primary care be extended and strengthened to
deliver services for brain disorders, including mental illnesses. It sug-
gested that the training be linked with secondary and tertiary care facili-
ties and be integrated through national policies. Implementation of these
recommendations would be likely to reduce the burden of suicides in
these countries.

The stigma of mental illness is a major obstacle to treatment and
increases the risk of suicide. In some countries, traditional beliefs increase
the stigmatization of mental disorders (IOM, 2001). As in developed coun-
tries, stigma reduces the likelihood that an individual suffering with a
mental disorder might seek out help. Without broad educational pro-
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grams to reduce the discrimination faced by those with mental illness,
many will forego potentially life-saving treatment.

Evaluating the problem of suicide globally is especially difficult be-
cause of the variability in the reporting of suicide and inadequate data-
bases in developing countries. As described in Chapter 6, rates may be
under-reported in countries where the predominant religion prohibits
suicide, such as Catholicism in Ireland, because of the greater stigma
(Kelleher et al., 1998; Myers and Farquhar, 1998). Furthermore, the report-
ing process can differ significantly and introduce additional artifacts. In
developing countries, no registries may exist. The lack of accurate ac-
counting for deaths by suicide makes assessment of risk factors and of
effectiveness of interventions difficult if not impossible. Under-reporting
and consequently underestimating the magnitude of the problem can
reduce the effort and resources applied to finding solutions.

FINDINGS

• Stigma represents a major barrier to reducing suicide. The stigma
against mental illness results in diminished opportunities and lower self-
esteem. Stigma prevents people from seeking treatment for symptoms of
mental illness. Untreated mental illness increases suicide risk.

Approaches to reduce the stigma associated with mental illnesses
and their treatment must be sought.

• Most people who complete suicide had contact with a health pro-
fessional within a year of their death, 40 percent within a month of their
death. Screening for depression or substance abuse is not routine in pri-
mary care. Even when depression is accurately diagnosed, only a minor-
ity of patients receives adequate treatment. Primary care physicians lack
training and evidence-based screening, assessment, and referral practices
for suicidality.

Professional evidence-based guidelines for suicide risk screening,
assessment, and referral need to be developed and implemented
into primary health care settings. Screening, treatment, and referral
for the major suicide risk factors depression and alcohol abuse dis-
orders should be conducted in primary health care settings.

• Many individuals cannot access proper care for mental illness be-
cause of the fragmentation of services. This particularly affects those with
co-occurring substance use.

Mental health services, including treatment for substance use dis-
orders, should be delivered in an integrated fashion.
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• Certain populations face additional barriers to treatment that in-
crease their vulnerability to suicide. For minors and aged adults, trans-
portation and/or permission of family members present challenges to
obtaining treatment. Barriers for incarcerated populations include lack of
mental health care staff and, at times, either outright denial of care or
forced treatment. Minority populations face discrimination and may
refuse seeking professional care because of mistrust. Developing coun-
tries suffer severe lack of specialist care.

Efforts should be made to bridge the barriers to proper treatment in
under-served, at-risk populations. Culturally appropriate strategies
to increase access and utilization of mental health services should
be employed.

• Lack of adequate insurance coverage for mental health services
represents a critical barrier to treatment for mental disorders, including
substance use disorders, that increase suicide risk.

Insurance coverage equal to that of general health services should
be extended to mental health services. Such action is projected to
reduce suicide via increasing access to care for those at risk. Laws
and policies mandating insurance coverage parity for mental health
services are likely necessary before third-party payers will cover
clinically adequate mental health services. Uninsured adults and
children must be provided with effective treatment. Novel ap-
proaches to funding need to be explored, since current funding
mechanisms are not adequate.
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“Hope” is the thing with feathers—
That perches in the soul—
And sings the tune without the words—
And never stops—at all—

And sweetest—in the Gale—is heard—
And sore must be the storm—
That could abash the little Bird
That kept so many warm—

I’ve heard it in the chillest land—
And on the strangest Sea—
Yet, never, in Extremity,
It asked a crumb—of Me

—EMILY DICKINSON
Reprinted by permission of the publishers and the
Trustees of Amherst College from The Poems of
Emily Dickinson, Thomas H. Johnson, editor,
Cambridge, Massachusetts: The Belknap Press of
Harvard University Press, Copyright © 1951,
1955, 1979 by the President and Fellows of
Harvard College.
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Barriers to Research and
Promising Approaches

Given its unique nature, research on suicide faces a series of obstacles
that limit progress in the understanding, prevention, and treatment of the
problem. Because the field is a conglomeration of several disciplines that
grew up independently, issues of interdisciplinary research pose prob-
lems of communication, jargon, and disciplinary rivalries (see IOM, 2000).
Furthermore, recruiting researchers to the field is difficult because of the
many obstacles that the field faces, as discussed in this chapter. As indi-
cated in Chapter 1, the terminology used among suicide researchers is
inconsistent. Consequently, it is difficult to obtain reliable numbers about
the incidence and prevalence of suicide and suicide attempts. Working
with patients that present a risk of suicide presents ethical and safety
concerns that can be difficult to resolve. Special measures must be taken
to increase the statistical power of intervention and prevention studies,
since suicide is a relatively infrequent event. These approaches range
from using alternate endpoints such as suicidal ideation to finding ways
to increase the size of the population under study. Each has limitations.

This chapter first explores the methodological issues that affect the
collection of data. Next, it addresses the ethical and safety issues sur-
rounding research protocols with suicidal participants. Statistical ap-
proaches to addressing some of these barriers are presented. Options for
working with the limitation of suicide’s low base-rate are presented at
various points in the chapter. Finally, the chapter presents a center-based
approach that can be used to advance the study of suicide.
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METHODOLOGY

Research on suicide is plagued with many methodological problems
that limit progress in the field. Definitions lack uniformity, proximal mea-
sures are not always predictive of suicide, reporting of suicide is inaccu-
rate, and its low frequency exacerbates all of these problems.

Terminology

There is a need for researchers and clinicians in suicidology to use a
common language or set of terms in describing suicidal phenomena.
Thirty years ago, NIMH convened a conference on suicide prevention at
which a committee was charged with recommending a system for defin-
ing and communicating about suicidal behaviors (Beck et al., 1973). As a
result of this committee’s work, operational definitions for basic terms
such as suicidal ideation, suicide attempts, and completed suicide were
proposed. Definitional issues were revisited in the mid-1990s at work-
shops held by the American Association of Suicidology, NIMH, and the
Center for Mental Health Services, and through informal discussions
among suicidologists (O’Carroll et al., 1996). Once again, the difficulties
caused by lack of efficient communication and cross-talk were described,
and a specific nomenclature with objective definitions of suicidal behav-
iors was proposed. Interestingly, many of the definitions proposed in this
article were not appreciably different from those proposed for researchers
more than a quarter of a century ago by the NIMH committee. Despite
this seeming consensus, terminology continues to be an obstacle (see also
Chapter 1). For example, “suicide attempt” does not uniformly include
the intent to die. Since some who harm themselves do not actually intend
to die (Linehan, 1986), assessing suicidal behavior is difficult. Not only
are terms used differently across the field, they only infrequently are
operationally defined in studies. Furthermore, often researchers do not
reliably assess behavioral intent, since interviews can be unreliable
(Linehan, 1997). Comparisons across studies also are complicated by dif-
ferences in scales and instruments used to measure suicidality (see also
Chapter 7). Many studies use only selected questions from questionnaires
instead of the complete validated tool. Many of the studies do not report
validity and reliability of instruments used.

Low Base-Rate Event

The base-rate of completed suicide is sufficiently low to preclude all
but the largest of studies. When such studies are performed, resultant
comparisons are between extremely small and large groups of individu-
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als (suicide completers versus non-suicide completers, or suicide at-
tempters versus non-suicide attempters). Use of suicidal ideation as an
outcome can increase incidence and alleviate the problem to some extent;
however, it is unclear whether suicidal ideation is a strong predictor of
suicide completion. Using both attempts and completions can confound
the analysis since attempters may account for some of the suicides com-
pleted within the study period. Because the duration of the prevention
studies is frequently too brief to collect sufficient data on the low fre-
quency endpoints of suicide or suicide attempt, proximal measures such
as changes in knowledge or attitude are used. Yet the predictive value of
these variables is unconfirmed. Statistical approaches (see Appendix A)
and proximal endpoints may provide solutions, but a large population
base is preferable.

Psychological Autopsy

A psychological autopsy is the reconstruction of the events leading
up to the death; ascertainment of the circumstances of the death, includ-
ing suicidal intent; and an in-depth exploration of other significant risk
factors for suicide (Beskow et al., 1991; Brent et al., 1988; Brent et al., 1993;
Cooper, 1999; Hawton et al., 1998; Kelly and Mann, 1996; Velting et al.,
1998). The psychological autopsy is the standard approach to augmenting
the information obtained from a death certificate. Information is gathered
through a semi-structured interview with key informants, and discrepan-
cies are resolved by re-interviewing informants and through a case con-
ference using “best estimate” procedures (Mitchell, 1982). Among the key
issues and risk factors addressed are:

• Circumstances and method of suicide
• Psychopathology
• Family history of psychopathology and suicidal behavior
• Social adjustments and functioning
• Personality characteristics, especially aggression/impulsivity
• Life stressors and supports, including religion
• Characteristics of treatment, especially in the 90 days prior to death.
• Physical health and medical history
• Socioeconomic background and family constellation
• Communication of suicidal intent
• Other record linkage (birth records, child welfare, school, criminal

justice)

Most studies have found that the optimal time to conduct this kind of
investigation is between 2 and 6 months after the death. Informants’ emo-
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tions may be too raw to conduct an extensive interview prior to 2 months
after the death. Longer than 6 months after the death, many informants
want closure on the suicide and no longer are willing to open up and
discuss emotionally difficult topics. The quality of information, measured
by the number of diagnoses generated, did not vary as a function of the
amount of time since the death (Brent et al., 1988). Caution should be used
when interpreting information gathered from friends and relatives; one
experimental study found that subjects’ descriptions of psychological dis-
tress varied with characteristics of the deceased and aspects of the man-
ner of death (Telcser, 1996). Use of a comparison group of individuals
who died accidentally by similar means could strengthen validity of find-
ings. In general, when case-control methods are used in psychological
autopsy studies, the comparisons are made to individuals who died by
natural causes matched on demographic variables or psychiatric diag-
noses.

The psychological autopsy has many similarities to the Family His-
tory-Research Diagnostic Criteria or any other indirect interview. The
interview is less informative than a direct interview (Andreasen et al.,
1977; 1986) but improves with the number of informants. Certain infor-
mants may provide specific information that may not be available from
others. For example, friends of adolescent suicide victims may be more
aware of substance use and abuse than parents (Brent et al., 1988). Em-
ployers and co-workers may be able to describe the victim’s functional
ability on the job; for younger victims, interview of teachers and review of
school records may play an analogous role.

Certain types of information are very difficult, or even impossible, to
obtain with a psychological autopsy approach. For example, sexual orien-
tation is information that the victim may have been subliminally aware
of, or may not have confided to a friend or parent. Information processing
style, or other laboratory-based measures obviously cannot be obtained
without the victim’s self-report. However, psychological autopsy studies
can help to identify living individuals whose characteristics closely re-
semble suicide victims who can then be studied using more dynamic
assessments.

Combining biological findings with information about psychopathol-
ogy, personality, family history, treatment history, and history of family
adversity may provide a much more complete picture about the neurobi-
ology of suicidal behavior. For example, altered serotonin in the brain
may be a consequence of adverse rearing environments (Kaufman et al.,
1998; Kraemer et al., 1989; Pine et al., 1997), and may very well be a
consistent finding across different mental disorders. Conversely, psycho-
logical autopsy data may allow for the selection of relatively homoge-
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neous sub-samples that can be subjected to genetic analyses. Complemen-
tary concurrent methods with intense, highly focused ethnography can
improve knowledge about setting, process, motivations, and outcome,
and thereby increase validity of data.

SURVEILLANCE OF SUICIDE AND SUICIDE ATTEMPTS

To address suicide as a public health problem requires the sustained
and systematic collection, analysis and dissemination of accurate infor-
mation on the incidence, prevalence and characteristics of suicide and
suicide attempts. Surveillance is a cornerstone of public health, allowing
realistic priority setting, the design of effective prevention initiatives, and
the ability to evaluate such programs (IOM, 1999). Official suicide rates
have been used to chart trends in suicide; monitor the impact of change in
legislation, treatment policies, and social change; and to compare suicides
across regions, both within and across countries. In addition, suicide rates
have offered a way to assess risk and protective factors for geographical
areas (counties, states and countries). However, there exist serious inad-
equacies in the availability and quality of information. The sources of data
that are currently available remain “fragmentary and unlinked” (Berman,
2001). The need for improved and expanded surveillance systems is high-
lighted as one of the central goals of the National Strategy for Suicide
Prevention (PHS, 2001).

Completed Suicide: Sources of Variability in Suicide Statistics

The suicide rate information available on a national level is derived
from state vital records systems that collect data from local death certifi-
cate registries. States forward the information to the National Center for
Health Statistics of the CDC which maintains the National Vital Statistics
System (Davies et al., 2001). The utility and accuracy of these data are
constrained by the variability in suicides statistics. As described in Chap-
ter 2, there are at least four sources of this variability (Jobes et al., 1987;
O’Carroll, 1989), including:

• regional differences in the definition of suicide and how ambigu-
ous cases are classified

• regional differences in the requirements and political arrangements
for the office of coroner or medical examiner

• differences in terms of the extent to which cases are investigated
• variations that have to do with the quality of data management

involved in preparing official statistics.
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Ambiguous Cases

Classifications of deaths vary regionally (see also Chapter 6). Some
jurisdictions, for example, require a suicide note in order to render a
verdict of suicide, yet fewer than half of all suicide victims leave a note.
Russian roulette deaths are called suicides in some jurisdictions but acci-
dents in others (Keck et al., 1998). Religious traditions, life insurance poli-
cies, or actual legal sanctions may motivate underreports of suicide. Some
jurisdictions tend to call any deaths with prominent intoxication an acci-
dent. All of these differences interfere in cross-site comparisons (Brent et
al., 1987; McCarthy and Walsh, 1975).

The verdict of “undetermined” (also known as “open verdict” in the
United Kingdom) harbors many unreported suicides, with estimates rang-
ing from 50–100 percent of all undetermined cases being true suicides
(Brent et al., 1987; Cavanagh et al., 1999; Holding and Barraclough, 1975;
1978; Ovenstone, 1973). Undetermined verdicts appear to be more likely
if the victim is older, died by poisoning, and is female, perhaps because
this profile may not fit the archetypal suicide completer (Ohberg and
Lönnqvist, 1998; Ovenstone, 1973). Studies suggest that the official sui-
cide rate underestimates the true rate by about 30 percent, but that time
trends are unaffected by classification errors (Brent et al., 1987; Gist and
Welch, 1989; Sainsbury and Jenkins, 1982).

There are other types of ambiguous cases that may be misclassified as
accidents or homicides. For instance, some controversy exists about the
degree to which vehicular deaths might be due to suicide (Jenkins and
Sainsbury, 1980; Phillips and Ruth, 1993; Schmidt et al., 1977). “Victim
precipitated suicides,” often in the context of “suicide by cop,” (Mohandie
and Meloy, 2000; Wolfgang, 1958) are difficult to determine definitively,
but may contribute to the underestimation of suicide. The availability of
routine toxicology, physical evidence, autopsy, and psychological data
can influence the classification of suicide. Larger jurisdictions may be able
to investigate most comprehensively, making inter-jurisdiction compari-
sons unreliable (Nelson et al., 1978). Differential investigation by ethnic
group and differences in willingness to share information with an investi-
gator can also distort the picture of suicide.

Training and Background of Coroner/Medical Examiner

There are marked differences in the training and background of the
persons who by law certify a death as a suicide among states within the
United States (O’Carroll, 1989) and internationally (see also Chapter 6). In
the United States, the qualifications range from simply having an interest
in the job (e.g., Indiana) to specialized training in forensic pathology (e.g.,
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Oklahoma). Medico-legal officials may be elected, appointed or serve ex-
officio (e.g., elected county sheriffs). Investigations may be centralized
within a state (e.g., Rhode Island) or organized by each county (e.g., Utah).
Each of these factors affects the nature, extent, and quality of the investi-
gation and the classification of deaths as suicide.

Danish and English coroners differ significantly by their threshold for
certification of suicide (Atkinson et al., 1975). Yet, one British study
showed that changes in coroners (within a country) did not result in
significant changes in certification practices (Sainsbury and Jenkins, 1982).
While some have reported that examiners with a medical background are
more willing to certify a suicide as such, others found that more highly
trained medical examiners were more likely to classify a death as “unde-
termined” (Murphy et al., 1986; Pescosolido and Mendelsohn, 1986). More
recent studies have suggested substantial variability between different
coroners’ courts and even within courts (O’Donnell and Farmer, 1995).
Furthermore, reported rates in countries that are predominantly Catholic,
such as Ireland, may be artificially lower because of a greater stigma
associated with suicide and consequent greater reluctance to certify a
death as a suicide (Jobes et al., 1987; Myers and Farquhar, 1998). Similarly,
the low rates of suicide reported by Muslim countries may reflect possible
diagnosis or reporting bias due to stigma (Wasserman and Varnik, 1998).
Ongoing concern exists about the lack of quality monitoring of the persis-
tently idiosyncratic death certification process (Maudsley and Williams,
1996).

Local, State, and National Surveillance

National data provide perspective on the scale of the problem of sui-
cide, and permit the evaluation of the impact of federal laws. Given the
low-base rate of completed suicide, national level data are necessary to
aggregate enough cases to identify patterns of suicide across populations.
National data also allow for the analysis of variations in the suicide rate
by regions of the country and by different environments (e.g., urban vs.
rural). However, state and local data are essential in order to examine
suicide as it occurs in specific communities. The map found later in this
chapter (Figure 10.1) demonstrates how suicide rates can vary widely
across relatively small geographical areas. Understanding which specific
qualities of the areas and populations tend to influence the suicide rate is
critical for designing programs to enhance protective factors and reduce
risk factors. Since many suicide prevention programs are implemented in
community and school settings, more precise data are needed at these
levels to be able to evaluate their effectiveness, recognize what services
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may still be needed, and identify populations that have not been targeted.
In addition, the evaluation of state and local policies and laws can only
occur through state and local data collected over time.

There is no precedent for federal law to require the reporting of health
conditions to the national government. However, state regulations fre-
quently mandate that details of various diseases and conditions be re-
ported to the Centers for Disease Control and Prevention (CDC). For
example, confirmed diagnoses of tuberculosis and various sexually trans-
mitted diseases including AIDS are required by law to be reported in all
states (Bunk, 1997). In the case of AIDS reporting, the CDC encouraged
the states to pass such statutes by requiring the existence of surveillance
regulation in order to receive funding for state AIDS prevention and treat-
ment programs (Gostin et al., 1997). Similarly, for suicide surveillance,
data should be collected at the local and state levels in a standardized
manner so that it can be aggregated for a national reporting system.

FIGURE 10-1. Bayes Estimates of County-Level Deviations from the National
Annual Suicide Rates per 100,000 (1996–1998). Adjusted for Age, Sex, and Race.
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Fatality Analysis Reporting System (FARS)

The potential benefits of a state-based, national reporting system for
suicides are great. Such systems have successfully been used to monitor
the incidence and characteristics of public health concerns such as infec-
tious diseases and motor-vehicle injuries. For example, the National High-
way Traffic Safety Administration (NHTSA) maintains the longstanding
Fatality Analysis Reporting System (FARS) to track the circumstances
and incidence of motor-vehicle related deaths, which are similar to sui-
cide in number (~40,000/year) (Barber et al., 2000; NHTSA, 2001). The
system collects detailed information from the 50 states, the District of
Columbia, and Puerto Rico within 30 days of the occurrence. A FARS
report includes over 100 coded pieces of data on each crash and the ve-
hicle and people involved (Davies et al., 2001). A state employed FARS
analyst collects the required information from a variety of sources: police
accident reports, state vehicle registration files, state driver licensing files,
state highway department data, vital statistics death certificates, coroner/
medical examiner reports, hospital medical records and emergency medi-
cal service reports (NHTSA, 2001).

Since its inception in 1975, surveillance data from FARS has improved
our understanding of motor-vehicle injuries and the state and federal
laws that affect traffic safety. For example, FARS data and vital statistics
data were used to assess the effects of establishing 21 (vs. 18) as the
minimum age to purchase alcoholic beverages (Cook and Tauchen, 1984;
GAO, 1987). Based on their results, a federal law was passed that made
federal highway funding to states contingent upon the establishment of
21 as the minimum age for purchasing alcohol (Wagenaar, 1993), and this
policy is estimated to have saved 16,513 lives between 1975 and 1996
(NHTSA, 1996).

National Violent Death Reporting System (NVDRS)

A National Violent Death Reporting System (NVDRS) has been de-
signed by researchers at the Harvard Injury Control and Research Center
to collect information on homicides and suicides as well as other firearm
deaths. It is based on FARS and on a pilot called the National Violent
Injury Statistics System (NVISS) (Azrael et al., 2001).

Currently 11 states and metropolitan areas are collaborating with
NVISS to design and pilot test NVDRS. Ten sites have received grants
from the project and collect data covering the states of Connecticut, Maine,
Maryland, Michigan, Utah, and Wisconsin and in Allegheny County (PA),
Miami-Dade County, metropolitan Atlanta, and San Francisco (HICRC,
2001). Legislation for Fiscal Year 2002 funding programs under the De-

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


384 REDUCING SUICIDE

partments of Labor, Health and Human Services, and Education (P.L.
107-116) included designated funding to the CDC’s National Center for
Injury Prevention and Control of $1.5 million for continued planning and
preliminary implementation of the NVDRS in selected states (AAST,
2002). It is estimated that a fully implemented system covering every state
would require approximately $20 million per year (AAST, 2002).

NVDRS collects information from four sources: death certificates,
coroner/medical examiner reports, police Uniform Crime Reports (and,
in some jurisdictions, police incident reports), and crime laboratories
(HICRC, 2001). This diversity of sources is expected to allay some of the
quality of data limitations that exist due to the irregular information avail-
able from the medical examiner/coroner system (see above, and IOM,
1999). NVDRS will collect detailed information on both victims and of-
fenders, including basic demographics, substance use, relationship to one
another, the circumstances leading to the injury, whether the event oc-
curred at their home or work, specific of the incidents (e.g., date and
location), and weapon type. For suicide deaths, this information will be
supplemented by data on physical and mental health, treatment status,
and possible precipitating life stresses. In the case of firearm involvement,
the weapon’s type, make, model, and caliber will also be collected, and
for deaths involving under-age shooters, information regarding how the
weapon was obtained will be sought (HICRC, 2001). The researchers and
pilot sites have developed uniform data elements, reporting protocols,
and software for the reporting system (NFFIRS Workgroup, 2001; NVISS
Workgroup, 2002). These technical details are centrally important to the
future success of implementing this system on a national level; other
concerns that must be addressed include ongoing technical assistance and
extensive training to ensure quality and consistency of data (Gallagher,
2001).

Surveillance of Attempted Suicides

The quality of the data on suicide attempts is even more tenuous than
that of completed suicides. The concerns about nomenclature (Garrison et
al., 1991; O’Carroll et al., 1996) and accurate reporting (PHS, 2001) apply
here even more than with suicide deaths. There is neither systematic nor
mandatory reporting of suicide attempts in the United States. The two
major sources of data on suicide attempts comes from the National
Comorbidity Survey conducted between 1990 and 1992 (Kessler et al.,
1999) and the Epidemiological Catchment Area study conducted in the
1980s (Moscicki et al., 1988). Other epidemiological data on attempts are
available from small surveys in localized areas. Risk factors for attempts,
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especially clinical factors, are surveyed, but often not through popula-
tion-based surveys that would avoid the bias and lack of generalizability
of clinical populations (Feinstein, 1977). Most information regarding sui-
cide attempts must be collected from data systems designed for other
purposes (PHS, 2001). This section describes a few of the potential models
and sources of information on suicide attempts: the National Electronic
Injury Surveillance System, the Youth Risk Behavior Survey, and the Or-
egon State Adolescent Suicide Attempt Data System.

National Electronic Injury Surveillance System (NEISS).

The NEISS has been operated by the U.S. Consumer Product Safety
Commission (CPSC) for almost 30 years. In 2000, the system was ex-
panded to collect data on all injuries, and since 1992 NEISS has collected
information on all nonfatal firearm-related injuries seen in NEISS emer-
gency rooms (Annest et al., 1995; Davis et al., 1996); some of these inci-
dences may represent suicide attempts. NEISS is based on injury data
gathered from the emergency departments of 100 representative hospitals
selected as a probability sample of all 5,300+ U.S. hospitals with emer-
gency departments (EDs) (grouped into 5 “strata,” four representing EDs
of differing sizes and one from children’s hospitals) (CPSC, 2001).

Given its current sampling system, the utility of NEISS is limited; the
data can only be used for national estimates and are invalid at regional,
state and local levels (GAO, 1997). In addition, because it does not use the
International Classification of Diseases (ICD) coding system both the de-
tail of data collected and the ease with which the data can be shared with
other systems are limited (AdvanceMed, 2001).

Youth Risk Behavior Survey (YRBS).

The YRBS is managed by the CDC and includes national, state, terri-
torial, and local school-based surveys of representative samples of stu-
dents in grades 9–12 in participating jurisdictions. Its intent is to monitor
risk behaviors associated with the leading causes of injury and death
among adolescents (Kann et al., 1998). In 1997, the YRBS was conducted
by 38 states, 4 territories and 17 large cities, in addition to the national-
level representative survey (STIPDA, 1999). Concerns regarding the va-
lidity of self-reports presents particular problems for collecting informa-
tion on suicide attempts by the YRBS (Ivarsson et al., 2002). In addition,
some jurisdictions, especially less populous ones, choose not to include
the items about suicidality out of concerns for liability and imitation. This
introduces bias into the results when comparing geographical areas. How-
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ever, given that some suicide attempts may never come to medical atten-
tion or result in hospitalization, self-report measures like YRBS remain a
valuable source of information.

Oregon State Adolescent Suicide Attempt Data System (ASADS)

In 1987, Oregon became the only state with a law requiring the re-
porting of suicide attempts by youth under 18 to the state health depart-
ment (Hopkins et al., 1995). Failure to comply with this regulation is a
Class A misdemeanor; however, it has been unnecessary to charge any
hospital thus far (personal communication, D. Hopkins, Oregon Depart-
ment of Human Services, April 19, 2002). Oregon law also specifies that
the treating hospital must refer attempters to “in-patient or out-patient
community resources, crisis intervention or other appropriate interven-
tion by the patient’s attending physician, hospital social work staff or
other appropriate staff1”.

ASADS contains information such as demographics, date, county,
method, place of attempt, living arrangement, psychological history,
drug/alcohol use, previous attempt(s), reason(s), and seriousness and
intent of attempt. Data are collected from emergency department records
for all youth treated for a suicide attempt. Under-reporting is thought to
occur. Training of staff and consistency of information is also an issue
since only the information included in the patient’s medical chart can be
collected. The system could be improved through better documentation
by the health care provider (personal communication, L. Millet, Oregon
Department of Human Services, April 22, 2002).

Limitations of the Model Systems

There exist many potential sources of information, but most often
these are unlinked and in some cases represent redundant efforts. Most of
what is available is based on hospitalization records or self-reports; how-
ever, studies have shown that injury surveillance based on hospitaliza-
tion information alone may underestimate incidence by as much as 65
percent (Washington Department of Health, 1997). Currently, there is no
systematic way of following repeat attempters over time. Elderly patients
have among the highest rates of suicide completion, yet they are not
included in some of the attempt surveillance systems that exist. Addi-

1Oregon Revised Statutes, 441.750. Suicide attempts by minors; referral; report; disclo-
sure of information; limitation of liability.
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tional sources of information that could be consulted include emergency
medical services data, school health services records, community and pri-
vate health care providers data, etc. However, there are serious technical
and practical limitations to integrating these sources.

Coding

External Cause of Injury codes (E-codes) were developed by the
World Health Organization (WHO) as a supplemental code for use with
the International Classification of Diseases (ICD). These codes provide a
systematic way to classify diagnostic information that health care provid-
ers have entered into the medical record. They are standardized interna-
tionally and thus permit comparisons of data among communities, states,
and countries (Educational Development Center, 1999). Since 1999 mor-
tality data in the United States has been coded using the 10th Revision of
the ICD (ICD-10), while morbidity data is coded using a clinical modifica-
tion of the 9th Revision of the ICD (ICD-9CM) (Annest et al., 1998). ICD-
10CM is currently being developed, and is expected to improve the speci-
ficity and accuracy for descriptions of non-fatal injuries (Annest et al.,
1998). Currently, 26 states either mandate or have rates over 90 percent
for use of E-codes in their Hospital Discharge Data Systems (ICRIN, 2001),
and 11 states require their use in Emergency Department Data Systems
(Annest et al., 1998).

The usefulness of E-codes for a surveillance system rests on the con-
sistency of their use, and technical concerns regarding the compatibility
of the format and type of different systems (CDC, 1995). For example, the
number of permitted fields on reporting forms would need to be stan-
dardized since more than one field allows much more detailed and infor-
mative coding. The CDC is currently pilot-testing its National Electronic
Disease Surveillance System (NEDSS), an initiative that will standardize
public health data systems for infectious disease to allow integrated and
electronically compatible national, state, and local surveillance systems.
NEDSS also will support surveillance of other public health concerns
including causes of injury (CDC, 2001b). In the future, use of a NEDSS
compatible system will be a requirement for CDC surveillance funding of
infectious diseases (CDC, 2001a). An ongoing international effort seeks to
develop a new multi-axial classification system for external causes of in-
jury which is intended to be used in both mortality and morbidity data-
bases (Annest and Pogostin, 2000). Such a system needs to be compatible
with existing data coding systems in order to maintain consistency of
monitoring and to increase the feasibility of large-scale implementation
(IOM, 1999).
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Issues of Confidentiality

Surveillance systems are usually organized either by the name of the
individuals, by a unique identification number, or by a record identifica-
tion number for each incident. Each of these approaches presents method-
ological and ethical concerns. With a name-based system concerns of pri-
vacy and the possibility of reluctance to report could limit effectiveness
and compliance. To avoid this, the Oregon ASADS system (discussed
above) assigns a record number to each attempt (personal communica-
tion, D. Hopkins, Oregon Department of Human Services, April 19, 2002).
Surveillance for HIV/AIDS provides a valuable precedent for use of a
name-based system. The organization of the HIV/AIDS reporting system
was and remains a highly contentious issue. This debate echoes a larger
ongoing discussion regarding the privacy of health information in the
computerized age. Unique identification numbers presented particular
problems in pilot programs for expanding from AIDS to HIV/AIDS re-
porting with the recounting of cases at diagnosis and again with onset of
the syndrome, and with incomplete reporting due to technical and opera-
tional difficulties (for review, see CDC, 1999). Critics of name-based sys-
tems cite concerns about the stigma of HIV/AIDS and the ensuing dis-
crimination. Anecdotal evidence is cited that providing names would
discourage individuals from getting tested. However, the CDC and six
state health departments determined that rates of testing did not decrease
when name-based testing was instituted (Nakashima et al., 1998).

Many of the same issues exist with suicide attempts, particularly with
regard to tracking individuals over time. Because a previous suicide at-
tempts is one of the strongest predictors of completed suicide, and repeat
attempters are at higher risk for completed suicide, it is important to be
able to track individuals over time.

All of these factors contribute to the tension that exists between the
need for quality surveillance to promote the public’s health and an
individual’s right to privacy. In the surveillance of many other health
conditions (e.g., HIV/AIDS), state health departments remove identify-
ing information prior to sending the data to the CDC for national report-
ing (CDC, 1995). The CDC also maintains specific administrative policies
and technical program procedures to protect the security of both paper-
based and electronic records. Reports are reviewed before public dissemi-
nation to ensure that potential individual identifiers are not released
(CDC, 1995). Oregon’s ASADS does not collect identifying information
such as the name or school of the attempter. In addition, data from ASADS
are not released when there is a possibility of identification of a particular
individual; more explicitly, data from a jurisdication are withheld if it
reports fewer than 10 attempts or if the population at risk numbers less
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than 50. There is limited staff access to the database, and they have not
experienced any inappropriate releases of information (personal commu-
nication, D. Hopkins, Oregon Department of Human Services, April 19,
2002).

ETHICS AND SAFETY

Since suicide, by definition, involves intent to die, including people at
risk of suicide in research on prevention and intervention presents a num-
ber of unique and complex ethical dilemmas. Ethical arguments can be
made for both inclusion and exclusion of those at risk for suicide in clini-
cal trials. Excluding suicidal participants has been standard industry prac-
tice for trials of psychoactive medicines in an effort to reduce the risk of
death. On the other hand, excluding those at risk for suicide can be con-
sidered unethical since it precludes evaluation of treatments for this popu-
lation. Furthermore, such screening is impractical since it is not possible
to totally screen out people at risk for suicide.

Intervention research with suicidal patients is a complex and risky
undertaking. The elements required for ethical intervention research with
suicidal patients are similar to those for other types of clinical research:
social and scientific value, scientific rigor and validity, fair participant
selection, favorable risk–benefit ratio, independent review by a data and
safety monitoring board, informed consent, and respect for potential and
enrolled participants (Emanuel et al., 2000).

This section reviews the issues of informed consent and safe conduct
of clinical trials and presents a statistical approach that can facilitate clini-
cal research with suicidal participants.

Informed Consent

As reviewed earlier (Chapter 3), most suicide is associated with a
diagnosis of a major mental disorder. The National Bioethics Advisory
Commission (1998) recently issued a report providing guidelines for re-
search on persons with impaired decision making that focused on those
with mental disorders. Depression, for example, was included because of
the resultant impairment in information processing (Hartlage et al., 1993),
reasoning (Baker and Channon, 1995) and possibly decision making
(Elliot, 1997; Lee and Ganzini, 1992). Before a person can consent to be
part of a clinical trial, they must understand the purpose, the risks, and
the possible benefits of the research (National Bioethics Advisory Com-
mission, 1998). To give informed consent requires the ability to express
choice, to understand, to reason, and to appreciate the relevance to one-
self of the research and any intervention it entails (Appelbaum and Grisso,

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


390 REDUCING SUICIDE

1995). It has been argued that a depressed person might understand the
risks of a research protocol but may not care about, or may even welcome,
the risks. (Elliot, 1997). On the other hand, one might argue that a desper-
ately ill cancer patient or a patient with end-stage cardiac disease await-
ing mechanical assistance may be equally unconcerned about the risks.
We have no direct data regarding the decision-making capacity of suicidal
patients. For some people, as seen with depressed patients, the hopeless-
ness and despair may impair their reasoning about risks and benefits.
There is a clear need for empirical research to test hypotheses on the
capacity of suicidal patients to give informed consent.

Some mental disorders are accompanied by fluctuating decision-mak-
ing ability (like bipolar disorder) or by progressive impairment (such as
Alzheimer’s dementia). It is important to note that suicidal ideation also
fluctuates and that suicidal acts, especially in the young, are often impul-
sive (Brent et al., 1999; Hawton et al., 1982). There are alternatives to
providing consent at the time of the clinical trial (National Bioethics Advi-
sory Commission, 1998). These options include advance directives2 or the
consent of a legally authorized representative. Another option is assent/
objection, which means that a person who may be partially impaired but
still functional can enroll in a low-risk study from which he/she could
withdraw at any time. Such approaches would be useful in studies with
suicidal participants. Here, it may be appropriate and reasonable to uti-
lize advance research directives or to reevaluate the patient’s understand-
ing of the research at some point after the patient has entered the trial and
is better able to understand, reason, and appreciate what is being asked of
him/her.

In the absence of direct, empirical research on decision-making capac-
ity in suicidal patients, additional safeguards to ensure safety and ethical
conduct of research must entail involving family members or other surro-
gates. This is especially true in cases where there may be reduced capacity
for consent such as with highly suicidal participants and/or members of
special populations, including minors and elders, patients who are se-
verely mentally ill or psychotic, and prisoners. Community consultation,
the process of conferring with representatives who can adequately reflect
the concerns of the prospective research participants, is also important
under these circumstances. As risk rises, increased formality, objectivity,
and documentation of capacity assessment and the informed consent pro-
cess is wise.

2An advance directive is a document in which an individual provides specific informa-
tion about their health care and related wishes in the event that they lose the capacity to
express their preferences at some later date.
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No Undue Risk

Conducting clinical trials with suicidal patients involves managing
risk at many levels and in many ways. As with all clinical trials, investiga-
tors need to take appropriate precautions to protect their participants in
order to prevent exposure to unnecessary risk. Risk should not be greater
than under ordinary, usual, or standard care. Commonly used precau-
tions in clinical trials include frequent and ongoing team-based clinical
monitoring of participants, an explicit protocol to follow in the face of
acutely increased risk, the specification of rules for participant withdrawal
(either temporarily or permanently), and the use of Data and Safety Moni-
toring Boards to assess: (1) the risk to benefit ratio for participants, (2)
investigator adherence to protocol, and (3) the need for and appropriate-
ness of study continuation versus termination (National Bioethics Advi-
sory Commission, 2001). Other standards of protocol safety should in-
clude a process of informed consent and avoidance of coercion (see above),
documentation of discussions about the clinical and protocol manage-
ment of participants, adherence to national and local standards of care as
appropriate, provision of a safety net for participants and their care giv-
ers, avoidance of conflict of interest on the part of investigators, and clar-
ity about who pays the costs of care and injury (e.g., sponsor, institution,
insurer; National Bioethics Advisory Commission, 2001). Finally, other
risk reduction strategies may include experimental procedures such as
the use of adaptive randomization,3 as well as early termination of a
study when the null hypothesis has been disconfirmed. These practices
are standard for all clinical trials and can apply to suicidal patients as
well. To address some of these concerns, NIMH issued a report on “Issues
to Consider in Intervention Research with Persons at High Risk for
Suicidality” (Pearson et al., 2000).

One example of how safety and ethical concerns for patients at risk
for suicide can be addressed in an intervention trial is the PROSPECT
study (Reynolds et al., 2001). In this study, primary care practices are
randomly assigned to either the intervention arm of the study (which
utilizes depression care managers to improve the recognition and treat-
ment of depression) or to the usual care arm of the practice (which pro-
vides screening and assessment services, but no treatment; treatment re-

3In adaptive randomization the probability of the next treatment assignment is altered on
the basis of the responses of previous patients enrolled. As a consequence, more patients
receive the best treatment. An example is the “play the winner rule,” in which an observed
success generates a future trial with the successful treatment on another patient, and a
failure generates a future trial with the alternative treatment.
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mains the prerogative of the primary care physician [PCP]). Treatment as
usual in older primary care patients has been linked to under-recognition
of depression and elevated rates of suicide completion. Although treat-
ment as usual is a necessary and credible control condition, the ethical
requirement not to expose participants to undue risk requires that pa-
tients and their PCP’s be informed of the results of psychiatric assess-
ments performed as part of the PROSPECT protocol. Thus, if a patient in
a treatment as usual practice is found to have suicidal and/or homicidal
ideation, the patient’s PCP is promptly informed, as are the patient’s
caregivers. Although this type of information enhances what is actually
and usually available in usual care, it is necessary to meet the ethical
demand to do no harm by withholding such crucial information. At the
same time, however, this ethically necessary practice potentially preju-
dices a fair test of the main study hypothesis (intervention practices will
lower rates of suicidal ideation, hopelessness, and suicidal behavior to a
greater extent than treatment as usual practices). Nonetheless, ethical is-
sues inevitably attend the conduct of intervention studies addressing life
and death issues like suicide and must be dealt with forthrightly.

Exclusion from Trials

Because of the concerns about death by suicide, however, people who
exhibit suicidal behaviors are often excluded from clinical trials (Pearson
et al., 2000). The practice of excluding these patients from trials limits the
opportunity for this population to benefit from such research. The Food
and Drug Administration’s (FDA) requirement to prevent undue risk is
frequently noted as the reason for the exclusion. However, suicidal be-
havior is not expressly excluded by the regulations (personal communica-
tion, P. David, FDA, November 15, 2001).

Institutional review boards (IRBs)4 are charged with protecting par-
ticipants in research trials to ensure that they are provided with all the
information they need for informed consent, protected from unnecessary
harm, provided with maximal benefit possible, and provided with appro-
priate (or usual) medical care if not part of the experimental arm of the
protocol.5 All research protocols using human participants are required to

4IRBs are comprised of at least five members who are primarily clinical and/or scientific
professionals. The board must include at least one non-scientific member, often a legal
professional or a clergy member. At least one person must be unaffiliated with the institu-
tion at which the work is being done.

5Protection of Human Subjects, Code of Federal Regulations, Title 45, Part 46 (1991).
Available: http://ohrp.osophs.dhhs.gov/humansubjects/guidance/45cfr46.htm
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have IRB approval. In carrying out this charge, IRBs often require patients
at risk for suicide to be excluded from trials (Ethical considerations, 2001).
The concerns are that the participants’ risk exceeds their benefit and that
the investigators and/or the treatment protocols are inadequate to moni-
tor and address suicide (Pearson et al., 2000).

Excluding suicidal patients from clinical trials has serious repercus-
sions. The number of studies that assess changes in suicidal behavior with
new pharmacological treatments is extremely limited (Linehan, 1997).
Treatments for suicidality have not been, for the most part, subject to
controlled clinical trials. The evidence base for care is lacking. Linehan in
1997 could locate only 20 clinical trials that selected suicidal participants.
Among the 13 outpatient studies in this list, 6 excluded those at high risk
for suicide. These 6 studies showed no significant effects of experimental
treatment. In contrast, 6 of the 7 remaining studies that included high-risk
patients were able to demonstrate effectiveness of an intervention. This
analysis clearly demonstrates how critical it is to include suicidal patients
in a trial if we are to develop effective treatment protocols for those at
risk.

As discussed in Chapter 3, suicide is, unfortunately, a medically ex-
pectable outcome of many mental illnesses. Death in a cancer clinical trial
may be predictable, or even inevitable, but trials do not exclude termi-
nally ill patients. Likewise, suicide attempts and completed suicide are
also expectable, if unpredictable, events in severely mentally ill persons.
One might logically reframe the perspective in this way: the outcome of
suicide is a result of the mental illness, not the research or therapeutic
intervention. Similarly, one might argue that a suicide attempt (or re-
lapse) should not automatically exclude continuing participation, since it
is necessary and desirable from a public health perspective to establish
whether a particular intervention is effective in preventing further at-
tempts or completed suicide in high-risk participants.

RESEARCH DESIGN AND ANALYSIS ISSUES

Statistical analysis and display of suicide data are complex problems,
and there are many different approaches to their solution. This section
considers several statistical issues in the design and analysis of studies of
suicide. Many of the issues presented are well known in the suicide litera-
ture (e.g., estimating prevalence) whereas some are new to the study of
suicide (e.g., use of empirical Bayes estimates in studying geographic
variation in suicide rates). Throughout the chapter, a distinction is made
between the analysis of suicide rates, where the unit of observation is
typically a geographic area (e.g., a county) and the analysis of suicide as
an outcome where the unit of analysis is an individual. The section dis-

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


394 REDUCING SUICIDE

cusses 1) the problem of computing lifetime risk of suicide and describes
an appropriate methodology, 2) the problem of identifying suicide clus-
ters, 3) statistical approaches that can inform suicide research, and 4)
issues in the design of suicide studies. These issues include, case-control
studies, risk-based allocation, and sample size and statistical power. Tech-
nical details of the statistical models are presented in Appendix A. The
methods described here are by no means an exhaustive list of potentially
useful approaches in the analysis of suicide data. It is hoped that these
examples will provide a perspective on the power of appropriate statisti-
cal methodologies in suicide research.

Lifetime Risk of Suicide

Based on the work of Guze and Robins (1970), much of the psychiatric
literature purports that 15 percent of depressed patients will die by sui-
cide. To better understand the foundation of this estimate it is important
to understand the various ways in which lifetime risk can be computed.
In the case of Guze and Robins (1970), lifetime risk is defined as the
proportion of the dead who died by suicide, often termed “proportionate
mortality” (see also Goodwin and Jamison, 1990). As pointed out by
Bostwick and Pankratz (2000), proportionate mortality is a reasonable
estimator of lifetime risk only when the participants are followed until
death. In general, however, the studies synthesized in the report by Guze
and Robins, typically followed patients for no more than a few years.
Furthermore, the participants were hospitalized psychiatric patients, of-
ten hospitalized as a precaution for suicide. Both this selection effect and
the use of proportionate mortality as an estimator of lifetime risk, lead to
an increase in the estimated lifetime prevalence. To obtain a more accu-
rate assessment, Inskip, Harris, Barraclough (1998) calculated percent
death by suicide to percent dead overall in a large number of studies.
Analyses were stratified by diagnostic group (alcohol dependence, affec-
tive disorder, schizophrenia). Unfortunately, the majority of these studies
had overall mortality rates of less than 50 percent, so the estimates of
lifetime risk (i.e., 100 percent mortality) were extrapolated from the avail-
able data. Nevertheless, the lifetime suicide risk estimates were 7 percent
for alcohol dependence, 6 percent for affective disorder, and 4 percent for
schizophrenia.

In the most statistically rigorous approach to date, Bostwick and
Pankratz (2000) compared proportionate mortality to “case fatality preva-
lence,” which is the number of suicides divided by the total number of
patients at risk. Based on a synthesis of 29 studies of hospitalized affective
disorder inpatients (19,723 patients), the pooled estimate of proportionate
mortality prevalence was 20.0 percent, but only 4.1 percent for case fatal-
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ity prevalence. As one might expect, in outpatients the rate for case fatal-
ity prevalence decreased to 2.0 percent in the analysis of 7 studies of 7,444
affective disorder outpatients. In contrast, the rate actually increased
slightly to 24.6 percent for proportionate mortality prevalence.

Bostwick and Pankratz (2000) computed lifetime risk of suicide, using
Bayes theorem, as the probability of suicide given death times the prob-
ability of death. For example, the overall probability of death in the 29
studies of affective disorder inpatients was 20 percent and of those, 20
percent died by suicide. The product of these two probabilities (i.e., the
conditional probability of suicide given death and the prior probability of
death) is the Bayes estimate of lifetime risk, which in this case is 4 percent.
The Bayes estimate is remarkably close to the case fatality prevalence of
4.1 percent. This finding was consistent for all of the groups examined in
their study (affective disorder outpatients = 2.2 percent, affective disorder
inpatients = 4.0 percent, Guze and Robins data = 4.8 percent, Goodwin
and Jamison data = 3 percent, and the general population = 0.5 percent).

Suicide Clustering

Suicidal behavior in adolescents is a major public health problem
(NCHS, 1988). Data suggest that teen suicides often occur in temporal and
geographic proximity of one another. This phenomenon is not unlike the
concept of an outbreak of a disease in a particular community. Naturally,
some clustering of suicides occurs by chance alone even if suicides occur
at random. In the study of suicide clusters, the goal is to determine
whether or not the outbreaks are occurring to an extent greater than would
be expected by chance variation. Past studies have used various popula-
tions, such as psychiatric in-patients, high school and college students,
marine troops, prison inmates, religious sects etc. (Gould et al., 1990).
However, county of residence may be a more sensitive space unit to de-
fine a cluster (Gould et al., 1990).

Several statistical methods have been used to detect and statistically
assess the time-space clustering of disease (see Gould et al., 1990). The
Ederer-Myers-Mantel method (Ederer et al., 1964) is found to be sensitive
to temporal clustering as well as time-space clustering. A method pro-
posed by Knox (1964) considers all possible pairs of cases and the time
and space distances between them. It establishes clustering by demon-
strating a positive relation between the time and space distances of a pair,
but required specification of the critical values for time and space to de-
fine closeness. This approach was modified by Smith (1982) to define
“close in space” as occurring within the same geographic area. Wallenstein
and colleagues (1989) provided a formula to assess the practical signifi-
cance of clusters as well as the statistical significance. Gibbons et al. (1990)
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took this further to decompose the overall distribution of suicide rates
into a mixture of two Poisson distributions, the first to characterize the
normal rate and the second to characterize the elevated rate, possibly due
to one or more “suicide epidemics.” When they fit the model to 10 years
(1977–1987) of monthly suicide rate data from Cook County (Chicago
area), they found no evidence for a contribution of the second distribu-
tion. However, as described in Appendix A, using this analysis on the
spatial distribution of suicide has identified qualitatively distinct geo-
graphic groupings of suicide rates across the United States. During the
past decade, statistical research on finite mixture distributions has devel-
oped greatly (for review, see Böhning, 1999) and holds great promise for
application to suicide. Appendix A describes the general statistical theory
and developments.

Statistical Models for Assessment of Suicide Rates

Poisson Regression Models

In the analysis of suicide rate data, Poisson regression models are a
natural choice. With this approach, the data are modeled as Poisson counts
whose means are expressed as a function of covariates. For example, the
data may consist of yearly county-level suicide rates, broken down by
age, sex, and race for that year. For these type of rate estimates a fixed-
effects model is usually used. When there is a mixture of fixed (e.g., age,
sex, and race) and random effects (e.g., unobservable county-specific ef-
fects), the more general mixed-effects Poisson regression model is used.
In the case of suicide, the rates are considered to be nested within geo-
graphic locations (e.g., counties) and can represent multiple rates obtained
over time (e.g., yearly suicide rates for a given county) or rates for differ-
ent strata within a given county (e.g., males and females) or both. The
random effects would modify the rate for each county from the popula-
tion average.

Often, it is of interest to estimate values of the random effects within
a sample. In the present context, these estimates would represent the
deviation of the suicide rate for a given county from the national mean
suicide rate, conditional on model covariates such as age, race, and sex,
which may be either fixed or random effects. This can be done by using an
empirical Bayes estimator of cluster-specific effects.6 Thomas et al. (1992)

6In this context, cluster does not refer to suicide clusters but rather to the group or cat-
egory of an observation.
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have used this kind of analysis to describe hospital mortality rates where
cluster-specific (hospital-specific) effects represent how much the death
rates for patients at a particular hospital differ from the national rates for
patients with the same covariate values (i.e., matched patients). Longford
(1994) provides extensive references to applications involving empirical
Bayes estimates of random effects.

An alternative approach to the analysis of suicide rate data is based
on Generalized Estimating Equations (GEEs) models, which were intro-
duced by Liang and Zeger (1986) and Zeger and Liang (1986). The GEE
method models the marginal expectation (i.e., average response for obser-
vations having the same covariates) of outcomes as a function of the
explanatory variables. In this approach, the coefficients measure differ-
ences in the average response for a unit change in the predictor; in con-
trast the mixed-effect model produces predictions that are cluster-specific.
An important property of the GEE method is that the parameter estimates
are consistent even if the working correlation matrix is misspecified as
long as the model for the mean is correct. A disadvantage of GEE is that it
does not provide cluster-specific (e.g., county-level) suicide rate estimates
adjusted for case mix (i.e., covariate effects). Appendix A outlines the
statistical foundations of both fixed-effects and mixed-effects Poisson re-
gression models, as well as the alternative approach based on GEE.

To illustrate how Poisson regression models can be used to estimate
the effects of age, race, and sex on clustered (i.e., within counties) suicide
rate data, this example considers the effects of age divided into five cat-
egories (5–14, 15–24, 25–44, 45–64, and 65 and older), sex, and race (Afri-
can American versus Other) in the prediction of suicide rates across the
United States for the period of 1996–1998. These categories were used so
that there would be sufficient sample sizes available to compare observed
and expected annual suicide rates for both GEE and mixed-effects Pois-
son regression models. In general, the GEE and mixed effect parameter
estimates were remarkably similar.

Table 10-1 displays observed and expected annual suicide rates for
both methods of estimation, broken down by age, sex, and race calculated
from the parameter estimates. Inspection of Table 10-1 reveals several
interesting results. In general, suicide increases with age, is higher in
males, and is lower in African Americans. Black females have the lowest
suicide rates across the age range. In non-Black males, the suicide rate
increases with age whereas in all other groups, the suicide rate either is
constant or decreases after age 65. Comparison of the expected frequen-
cies for the GEE and mixed-effects models reveal that they are quite simi-
lar and the GEE does a slightly better job of predicting the observed rates.

A special feature of the mixed-effects model is the ability of estimat-
ing county-specific rates using empirical Bayes estimates of the random
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TABLE 10-1 Observed and Expected Suicide Rates by Age, Race, and
Sex

Age Number of Observed Expected Expected
Group Race Sex Suicides Population Rate Ratea Rateb

05–14 Black Male 79 9,256,227 0.000009 0.000010 0.000009
05–14 Black Female 28 8,978,221 0.000003 0.000003 0.000002
05–14 Other Male 620 50,356,003 0.000012 0.000014 0.000012
05–14 Other Female 206 47,847,778 0.000004 0.000005 0.000004
15–24 Black Male 1,333 8,389,386 0.000159 0.000177 0.000160
15–24 Black Female 191 8,352,196 0.000023 0.000024 0.000021
15–24 Other Male 9,482 47,906,710 0.000198 0.000222 0.000198
15–24 Other Female 1,673 45,396,608 0.000037 0.000042 0.000037
25–44 Black Male 2,546 15,274,935 0.000167 0.000184 0.000164
25–44 Black Female 474 17,191,095 0.000028 0.000033 0.000030
25–44 Other Male 27,209 109,106,670 0.000249 0.000283 0.000250
25–44 Other Female 6,977 108,864,081 0.000064 0.000072 0.000064
45–64 Black Male 861 7,741,680 0.000111 0.000124 0.000111
45–64 Black Female 224 9,633,227 0.000023 0.000026 0.000023
45–64 Other Male 17,358 72,740,945 0.000239 0.000267 0.000239
45–64 Other Female 5,307 76,289,629 0.000070 0.000078 0.000070
65+ Black Male 415 3,295,133 0.000126 0.000142 0.000131
65+ Black Female 83 5,140,632 0.000016 0.000014 0.000013
65+ Other Male 14,074 38,889,596 0.000362 0.000398 0.000361
65+ Other Female 2,814 55,229,051 0.000051 0.000057 0.000051

aMixed-effect model
bGEE model

effects as described in the previous section. This allows an estimate of
county-specific, expected suicide rates, which directly incorporate the ef-
fects race, sex, and age of that county. Table 10-2 provides a comparison
of observed and expected numbers of suicides (1996-1998) for 100 ran-
domly selected counties. Inspection of Table 10-2 reveals remarkably close
agreement between observed and expected numbers of suicides.

This approach also allows the use of Bayes estimates directly to ob-
tain county-level suicide rates adjusted for the effects of race, sex, and
age. For example, a Bayes estimate of 1.0 represents an adjusted rate that
is equal to the national rate, while a Bayes estimate of 2.0 represents a
doubling of the national rate, and a Bayes estimate of 0.5 represents one-
half of the national rate. Figure 10-1 (found on page 382) displays the
Bayes estimates by county across the United States and reveals that even
after accounting for these important demographic variables, considerable
spatial variability remains. This map provides a useful tool for qualitative
research into the etiology of suicide through an assessment of the spatial
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TABLE 10-2 Observed and Expected Number of Suicides for 100
Randomly Selected Counties

Observed Expected Observed Expected
State County # of Deaths # of Deaths State County # of Deaths # of Deaths

56 7 16 10.3 51 75 5 5.9
53 63 169 170.4 20 159 6 4.5
5 91 14 13.6 21 103 14 8.7

47 111 13 9.4 40 45 1 1.6
54 93 1 2.8 31 61 1 1.5
28 5 9 5.5 31 91 0 0.3
27 141 22 21.7 40 73 9 6.3
38 47 0 1.0 20 203 1 1.0
21 59 25 27.5 1 5 8 8.2
48 451 54 50.2 38 51 0 1.4
48 87 3 1.4 38 39 2 1.3
18 97 391 385.3 21 95 11 12.0
35 7 8 6.2 48 73 32 25.8
48 383 2 1.5 23 11 38 39.6
31 41 3 4.3 55 101 58 59.5
18 7 2 3.4 17 107 9 10.8
45 61 6 5.9 47 127 1 1.9
19 1 4 3.4 55 55 28 28.1
8 119 13 9.9 21 223 5 3.4

36 3 22 20.9 30 97 1 1.4
19 93 2 2.9 19 51 2 3.0
12 95 303 314.1 47 129 4 6.4
49 49 89 91.1 48 9 2 3.0
28 45 30 24.1 19 5 9 6.7
18 107 19 16.9 28 69 3 3.0
5 1 6 6.8 46 19 6 4.1

17 167 64 64.8 27 171 31 30.8
39 89 43 44.7 28 53 1 2.4
28 1 9 9.5 20 31 2 3.1
53 23 0 0.9 51 47 18 15.0
48 213 30 28.8 46 123 3 2.7
55 107 9 7.1 12 81 135 129.6
31 177 6 6.7 2 122 22 20.4
17 49 12 12.2 21 61 0 3.4
55 75 18 17.5 21 25 7 6.3
8 55 3 2.7 26 13 6 4.0

29 121 4 5.4 18 157 42 44.1
40 125 34 30.2 21 165 2 2.2
20 73 3 3.2 48 447 2 0.8
21 109 7 5.5 13 265 3 0.6
29 197 2 1.8 2 100 2 1.0
51 133 7 5.0 55 11 4 5.2
29 105 8 10.0 48 81 0 1.3
47 181 14 9.7 21 229 6 4.6
51 103 9 5.5 55 35 32 32.3
16 15 3 2.2 39 151 112 113.5
38 55 2 3.5 28 89 17 18.4
39 17 91 93.6 19 167 4 8.2
55 51 3 2.8 23 27 17 15.7
19 119 3 4.2 38 1 0 1.1

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


400 REDUCING SUICIDE

distribution of Bayes estimates for outliers. For example, in the western
continental United States and Alaska where suicide rates are typically
high, a few counties have Bayes estimates consistent with the national
average. Similarly, in the central United States where there is a high con-
centration of counties with the lowest suicide rates, a few counties exhibit
the highest suicide rates. What are the risk and protective factors that
have produced these spatial anomalies? Are these spatial anomalies sim-
ply due to reporting bias or some other unmeasured characteristic? Based
on a review of the literature, it does not appear that this type of statistical
approach to this problem has been previously considered. Examining
these spatial anomalies in greater detail is a fruitful area for further
research.

Mixed-effects Ordinal Regression Models

To study suicidal ideation, attempts, and completion in individual
participants under various conditions, mixed-effects ordinal and nominal
regression models can be used. The basic concept is to develop an ordinal
scale of suicidal behavior, ranging from no suicidal ideation, low, me-
dium, and high suicidal ideation, suicide attempt, and ending at suicide
completion. Several authors have described models including both ran-
dom and fixed effects (e.g., Agresti and Lang, 1993; Ezzet and Whitehead,
1991; Harville and Mee, 1984; Hedeker and Gibbons, 1994; Jansen, 1990;
Ten Have, 1996). Statistical details are presented in Appendix A.

A reanalysis of the longitudinal data from Rudd et al. (1996) on sui-
cidal ideation and attempts in a sample of 300 suicidal young adults
(personal communication, Dr. M. David Rudd, Professor of Psychology,
Baylor University) serves as an illustration of an application of the mixed-
effects ordinal logistic regression model. In the original study, 180 partici-
pants were assigned to an outpatient intervention group therapy condi-
tion and 120 participants received treatment as usual. This re-analysis
assigns the ordinal outcome measure of 0=low suicidal ideation, 1=clini-
cally significant suicidal ideation, and 2=suicide attempt. Suicidal ide-
ation was defined as a score of 11 or more on the Modified Scale for
Suicide Ideation (MSSI, Miller et al., 1986). Model specification included
main effects of month (0, 1, and 6) and treatment (0=control, 1=interven-
tion), and the treatment by month interaction. Although data at 12, 18 and
24 months were also available, the dropout rates at these later months
were too large for a meaningful analysis. In addition, to illustrate the
flexibility of the model, depression as measured by the Beck Depression
Inventory (BDI, Beck and Steer, 1987) and anxiety as measured by the
Millon Clinical Multiaxial Inventory (MCMI-A, Millon, 1983) were treated
as time-varying covariates in the model, to relate fluctuations in depressed
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mood and anxiety to shifts in suicidality. Details of the analysis are in
Appendix A.

Briefly, the analysis reveals that both of the time-varying covariates,
depression and anxiety, were significantly associated with suicidality. By
contrast, the treatment by time interaction was not significant, indicating
that the intervention did not significantly effect the rate of suicide ide-
ation or attempts over time. Treatment was found to be ineffective even
after excluding the effects of anxiety and depression, which could mask
treatment and treatment by time interactions. The random month effect
was significant, indicating appreciable inter-individual variability in the
rates of change over time.

Interval Estimation

Three types of statistical intervals, confidence intervals, prediction
intervals, and tolerance intervals, can provide information relevant to
suicide. A confidence interval can be used to describe our uncertainty in
the overall suicide rate. A prediction limit can estimate an upper bound
on a future rate. A statistical tolerance limit can set an upper bound on a
specified proportion of all future monthly or yearly suicides incidences,
with a specified level of confidence. General discussion of Poisson confi-
dence, prediction, and tolerance limits are presented in Hahn and Meeker
(1991) and Gibbons (1994), and in Appendix A.

As an example, consider the case in which after 61 months of observa-
tion for a particular county, with a population of 100,000 people, 123
suicides are recorded. The 95 percent confidence interval for the true
population suicide rate is between 1.659 and 2.373 suicides per month per
100,000 (details of this computation are provided in Appendix A). In
contrast, a 95 percent upper prediction limit for the actual number of
suicides in the next month is 4 suicides. Finally, to have 95 percent confi-
dence that the limit will not be exceeded in 99 percent of all future months
(not just the next single month), the 95 percent confidence 99 percent
coverage tolerance limit is 7 suicides per month (see Appendix A for
computational details). These calculations are useful to determine if an
event (e.g., a television program about teen suicide) has an impact on
suicide rates. If the number of suicides in the month following the event
exceeds the calculated prediction (in the example, 4 suicides), then the
television program may have been related to an increase in the suicide
rate that is inconsistent with chance expectation based on the previous 61
months of data. If the tolerance limit is exceeded (in the example 7 sui-
cides in the month), there is evidence that the rate is beyond chance ex-
pectations given the 61 months of historical data. The advantage of the
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tolerance limit over the prediction limit is that the tolerance limit pre-
serves the confidence level over a large number of future comparisons,
whereas the prediction limit applies to a single future time period. Com-
plete computational details are provided in Appendix A.

Study Design Issues

The following sections touch on some experimental design issues that
may be useful in future studies of suicide either at the level of the indi-
vidual or at the population level.

Case-Control Studies

Retrospective case-control studies are often used to examine risk fac-
tors of completed suicide. Logistic regression is typically the standard
method for analysis of these case-control studies where multiple risk fac-
tors are assessed. For low-base rate conditions such as suicide, risk factors
such as previous suicide attempts are often not seen in matched controls.
For example, in a study by Brent et al. (1999) that attempted to relate past
suicide attempts to completed suicide in female adolescents, 13 of 21
completed suicides, but none of the 39 controls, had a previous suicide
attempt. The problem has been termed “complete separation” by Hosmer
and Lemeshow (1989). As a consequence, parameter estimation becomes
difficult and often the logistic regression model fails to converge. Some
investigators (e.g., Shaffer et al., 1996) have simply eliminated previous
attempts as a predictor. Chen, Iyengar, and Brent (unpublished) devel-
oped a hybrid model to handle the case of zero cells caused by variables
like previous suicide attempts. The model is essentially a mixture of a
standard logistic regression model estimated from both cases and con-
trols and a risk estimate for previous attempts (or some other low-rate
risk factor), which is the conditional probability of suicide given a past
attempt. Parameters are estimated by subtracting the risk attributable to
previous attempts from the overall risk and then modeling the residual
risk over the rest of the risk factors using a logistic regression model.
Innovative statistical approaches such as this are needed to deal with
some of the special problems associated with the modeling of low-rate
events such as completed suicide.

Risk-Based Allocation

Risk-based allocation, a non-randomized design could be quite useful
in the study of suicide. It allows participants at higher risk, or with greater
disease severity, to benefit from the potentially superior experimental
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treatment, assuring that all of the sickest patients will receive the experi-
mental treatment. Consequently, the design is sometimes called an “as-
sured allocation” design (Finkelstein et al., 1996a; 1996b). Because the
design is non-randomized, it should only be considered in those situa-
tions where a randomized trial would not be possible.

The design first requires a quantitative measure of risk, disease sever-
ity, or prognosis, which is observed at or before enrollment into the study,
together with a pre-specified threshold for receiving the experimental
therapy. All participants above the threshold receive the experimental
treatment, while all participants below the threshold receive the standard
treatment. The risk-based design also requires a prediction of what the
outcomes would have been in the sicker patients if they had received the
standard treatment. One example of such a model might be an appropri-
ate regression model of the relationship between pre-treatment suicidal
ideation on post-treatment suicidal ideation in a group of depressed pa-
tients treated with the standard antidepressant therapy. The validity of
this model can then be tested by comparing the observed and predicted
levels of the of suicidal ideation in the low-risk control participants that
were given the standard treatment. This is the basis of another novel
feature of the risk-based design: to estimate the difference in average
outcome between the high-risk participants who received the experimen-
tal treatment, compared with what the same participants would have
experienced on the standard treatment.

The model for the standard treatment (but only the standard treat-
ment) needs to relate the average or expected outcome to specific values
of the baseline measure of risk used for the allocation. Because the param-
eters of the model will be estimated from the concurrent control data and
extrapolated to the high-risk patients, only the functional form of the
model is required, not specific values of the model parameters. This offers
a real advantage over historical estimates. All one needs to assume for the
risk-based design is that the mathematical form of the model relating
outcome to risk is correctly specified throughout the entire range of the
risk measure. This is a strong assumption, to be sure, but with sufficient
experience and prior data on the standard treatment, the form of the
model can be validated.

The risk-based allocation clearly creates a “biased” allocation and,
obviously, the statistical analysis appropriate to estimate the treatment
effect is not the simple comparison of mean outcomes in the two groups,
as it would be in a randomized trial. Instead, the theory of general empiri-
cal Bayes estimation can be applied (Robbins, 1993; Robbins and Zhang,
1988; Robbins and Zhang, 1989; Robbins and Zhang, 1991). There are
several cautions to observe. The population of participants entering a trial
with risk-based allocation should be the same as that for which the model
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was validated, so that the form of the assumed model is correct. Clini-
cians enrolling patients into the trial need to be comfortable with the
allocation rule, because protocol violations raise difficulties just as they
do in randomized trials. Finally, the standard error of estimates will re-
flect the effect of extrapolation of the model predictions for the higher-
risk patients based on the data from the lower-risk patients. Because of
this, a randomized design with balanced arms will have smaller standard
errors than a risk-based design with the same number of patients.

Sample Size Considerations

When designing studies for low-base rate events, such as suicide inci-
dence, attempts, and ideation, statistical power considerations can lead to
studies with quite different sample size requirements. The lower the base-
rate and the greater the need for precision, the larger the population size
necessary to achieve significance. In addition, large samples are required
to increase the confidence limits. Table 10-3 provides a summary of re-
quired sample sizes for computing incidence rates and corresponding
levels of precision, with three levels of confidence. For a 90 percent confi-
dence interval for a rate of 10 per 100,000 (plus or minus 5 per 100,000),
approximately 100,000 participants are needed. By contrast, if the assess-
ment is in a high-risk population where the mean incidence is 50 per

TABLE 10-3 Sample Size Estimates for Estimating the Population
Proportion of Suicide or Suicide Attempts

Confidence

Rate 80% 90% 95%

0.0001 ± 0.00005 65,689 96,684a >100,000
0.0005 ± 0.00025 13,133 21,634 30,717

0.001 ± 0.0005 6,563 10,812 15,351
0.005 ± 0.0025 1,308 2,154 3,058

0.01 ± 0.005 651 1,072 1,522
0.05 ± 0.01 781 1,286 1,825
0.05 ± 0.025 125 206 292
0.10 ± 0.01 1,479 2,435 3,458
0.10 ± 0.02 370 609 865
0.10 ± 0.03 165 271 385
0.10 ± 0.04 93 153 217
0.10 ± 0.05 60 98 139

a88% confidence
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100,000 with a 95 percent confidence interval from 25 to 75 per 100,000,
30,717 participants are required. For measurement of risk of suicide at-
tempts in a high-risk population (estimated at 10 percent, for instance), a
sample size of 3458 is required for precision of 1 percent, but only 139
participants are needed for precision of 5 percent.

Study designs frequently compare suicide, or suicide attempts, or
suicidal ideation as an outcome in two groups of individuals. Several
factors affect the necessary sample size. Table 10-4 illustrates required
sample sizes for a two-group comparison of suicide (completion, attempts,
or ideation) rates based on a Type I error rate of 5 percent, power of 0.8,
for one to ten repeated evaluations, assuming either intra-class (i.e., intra-
subject) correlations (ICC) of 0.3, 0.5, or 0.7. The larger the ICC, the less
independent information available, and the larger the required sample
size for a given effects size. Furthermore, the larger the ICC, the less
impact taking multiple repeated measurements has on the required num-
ber of participants. If there is only one repeated measurement, the sample

TABLE 10-4 Sample Size Estimates for Comparison of Two Groups

Number of Repeated Measurements

Difference 1 2 3 4 5 6 7 8 9 10

ICC = .3

1% vs 2% 1826 1187 974 867 803 761 730 708 690 676
5% vs 10% 343 223 183 163 151 143 137 133 129 127

10% vs 20% 157 102 84 75 69 65 63 61 59 58
25% vs 50% 46 30 24 22 20 19 18 18 17 17

ICC = .5

1% vs 2% 1826 1370 1217 1141 1096 1065 1043 1027 1014 1004
5% vs 10% 343 257 228 214 206 200 196 193 190 188

10% vs 20% 157 118 105 98 94 92 90 88 87 86
25% vs 50% 46 34 30 28 27 27 26 26 25 25

ICC = .7

1% vs 2% 1826 1552 1461 1415 1388 1369 1356 1347 1339 1333
5% vs 10% 343 291 274 265 260 257 254 253 251 250

10% vs 20% 157 133 126 122 119 118 117 116 115 115
25% vs 50% 46 39 36 35 35 34 34 34 33 33

Suicide completion, suicide attempts, or suicide ideation for a one-tailed test, α =0.05, power
of 0.8, 1 to 10 repeated measurements, and intra-class correlation (ICC) of 0.3, 0.5, or 7
(entries are n/group).
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sizes are for a cross-sectional study. For more than one repeated measure-
ment, the strength of the correlation of events over time must be consid-
ered and based on preliminary data. Obviously, for completed suicide,
there would be only one repeated measurement and consequently the
required sample size would be larger. Note that Table 10-4 provides an
example of study sizes needed when the incidence of the outcome is at
least 1 percent (i.e., 1000/100,000). As demonstrated in both Table 10-3
and Table 10-4, population sizes must be much larger when working with
a low base-rate event. The estimates in Table 10-4 are based on the method
of Hsieh (1988).

CENTERS

Because of its low base rate, the difficulties in assessment, and the
long-term, interdisciplinary nature of the risk and protective factors, the
optimal approach to learn about suicide is to use large populations with
cultural and genetic diversity for long-duration, interdisciplinary studies.
A centrally coordinated, population-based approach would provide the
infrastructure necessary to estimate more reliably the incidence of sui-
cidal behavior (including attempts and completions) in different racial
and ethnic groups and in different groups of mentally ill persons. Such an
approach would also facilitate longitudinal studies of risk and protective
factors (biological and psychosocial) and of preventive interventions. Re-
search centers have often been the mechanism used to address similar
research objectives. Large research centers have the additional advantage
of being able to provide training opportunities and thereby attract new
researchers to a difficult field. Furthermore, centers provide the opportu-
nities for tissue banks and registries that are necessary resources to ad-
vance the field. At large research centers, the collaboration of researchers
from different but complementary disciplines can significantly enhance
progress. For example, integration of ethnographic assessments with psy-
chological and biological evaluations can considerably deepen and con-
textually validate psychological autopsies to provide a better understand-
ing of the interplay between community and individual risk, and to more
successfully develop interdisciplinary preventive interventions that can
be rigorously assessed.

In the early 1960s, there was a drive to understand the reasons for and
the consequences of the rapidly increasing world population. To address
these issues, the Ford Foundation funded the creation of several popula-
tion research centers around the world, including centers at Georgetown
University (2001), the University of Michigan (2002), and the University
of the Philippines (2002), which are still flourishing today. The scientific
questions required a prospective approach with many years of follow up
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and a large population base to ensure statistical significance (Garenne et
al., 1997). In these characteristics, the study of populations encountered
some of the same challenges as the study of suicide. With the creation of
the population research centers and ongoing support from the Ford Foun-
dation, Rockefeller Foundation, and the Population Council, the field of
demography blossomed. Research efforts created new links among bio-
medical research, economic analyses, and cultural context. It brought
population issues to the attention of policy makers, especially in develop-
ing countries (Nagelberg, 1985).

More recently, research centers have been established to tackle diffi-
cult public health issues. Many different approaches have been used and
some examples are described below.

To study the prevention and treatment of tobacco use, Transdiscipli-
nary Tobacco Use Research Centers were created through a collaborative
funding effort of the National Cancer Institute, NIDA and the Robert
Woods Johnson Foundation. They created seven academic institutions
with a commitment of $84 million over 5 years (NIDA, 1999). Each center
is organized around a particular theme, such as Relapse, Tobacco Depen-
dence, or Biobehavioral Basis of Use. Using cultural, genetic, behavioral,
and other approaches, scientists at each center focus their research on
their particular theme.

The Centers for Disease Control and Prevention (CDC) has estab-
lished Injury Control Research Centers to explore the prevention, care
and rehabilitation needs presented by various types of injury. In fiscal
year 2001, the CDC had plans to fund ten centers (Injury prevention,
2001) at an estimated cost of $900,000 each (Grants for injury control,
2001) for up to 5 years each. The Centers are asked to conduct research in
prevention, acute care, and rehabilitation and to serve as training centers
and information centers for the public. Studies may be organized around
a single theme but this is not a requirement. One such center at the Uni-
versity of North Carolina was funded during its first seven years (1987–
1993) at an average of $3 million per year. The CDC provided the core
funding, which was 20–25 percent of the total (University of North Caro-
lina, 2001).

The National Institute on Aging (NIA) supports about 30 Alzheimer’s
Disease Research Centers to foster basic and clinical studies of Alzheimer’s
Disease and related disorders. According to NIA’s request for proposals
(NIA, 2000), the Centers are intended to “provide financial, intellectual,
patient and tissue resources to support research projects that have been
reviewed and supported on an individual basis . . . [and] to provide an
environment that will strengthen research, increase productivity, and gen-
erate new ideas through formal interdisciplinary collaborative efforts.”
The centers are mandated to include an administrative core, a clinical core
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to recruit patients, a neuropathology core to archive specimens, and an
educational core. The centers support short pilot projects as well as multi-
year research efforts. NIA funds each center at a level up to $1.4 million
each year for five years, with competitive renewals (NIA, 1998; NIA, 2000).
In 1994, NIA was committing $35 million per year on 28 centers (Benowitz,
1996). By supporting both basic and clinical research, the centers enhance
the translation of research advances into improved care and diagnosis.
With the advent of the centers, progress in understanding neurodegenera-
tive dementias has been remarkable (see IOM, 2000).

The National Cancer Institute (NCI) has established 60 cancer centers
throughout the United States to provide a broad-based, interdisciplinary
effort in cancer research (NCI, 2001a). NCI has found that the centers
provide the opportunity to apply complex research strategies and to un-
dertake novel multidisciplinary approaches to the critical questions fac-
ing prevention, assessment, and treatment of cancer (NCI, 2001b). Be-
cause of the long duration of funding and centralized support that centers
provide, it is possible to follow through on studies of etiology and treat-
ment that would be difficult to undertake in a different setting (NCI,
2001b). Many of the same issues facing researchers in suicide (assessment
of risk factors, the necessity for large clinical studies, multidisciplinary
issues, etc.) have been successfully addressed through these centers. The
Cancer Centers vary greatly in their structure and scope. The centers
might encompass basic science, clinical trials, population studies, and/or
clinical care. They might be part of a university, freestanding institutes, or
jointly run by multiple institutions (NCI, 2000a). In Fiscal Year 2000, $169
million was allocated for funding these 60 centers through NCI (NCI,
2000b). This averages to almost $2.8 million for each center that year.
Because of the many sources from which cancer researchers can obtain
funds, the general guideline of NCI is that NCI funding should be no
more than 20 percent of the total funding of the center (NCI, 2001c). This
means that if NCI provides $2.5 million per year to a center, it is expected
that the total annual funding is about $12.5 million. Although the support
from NCI is only a small part of the total, it is key to the support of the
infrastructure, provides shared resources, and allows flexibility in the use
of funds. Through these means, NCI funding of the centers helps to stimu-
late innovation and collaboration in cancer research (NCI, 2000a).

The Conte Center for the Neuroscience of Mental Disorders, funded
by the National Institute of Mental Health, is an example of another ap-
proach to research centers. In 2000, there were eleven Conte centers
(Hyman, 2000). Each of these centers is organized around a single hypoth-
esis. The Centers are designed to optimize the use of resources to address
a specific scientific problem. Center funding is not intended to provide
full research support for investigators; they are expected also to have
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individual grant support. To coordinate the activities among these cen-
ters, the directors are expected to attend an annual meeting (NIMH, 1998).
Funding varies with each center’s needs. In 2001, Washington University
was awarded $2 million over 3 years to establish a center for brain-map-
ping projects to enhance understanding of schizophrenia and other psy-
chiatric disorders (Washington University, 2001). In 2000, Emory Univer-
sity received $13 million over 5 years to support their activities on clinical
depression (Emory University, 2000).

The committee believes that suicide is best served by a similar mecha-
nism that would allow a nationally coordinated effort that can be ex-
tended to global populations through international collaborations. As the
discussion above points out, there are many options for organizing cen-
ters: core funding, hypothesis, theme, or flexible support. The committee
did not find evidence that any one approach was preferable to another.
Whatever structure is chosen, such centers would allow better estimates
of incidence, improved evaluation of risk and protective factors, longitu-
dinal studies that could assess intervention and prevention, and develop-
ment of tissue repositories for genetic and other biological analyses. An-
cillary benefits of such a center would be the wealth of data that would be
collected on mental illness and substance abuse, major risk factors for
suicide, and correlation with detailed social data. Because schizophrenia,
mood disorders, substance abuse, and personality disorders are associ-
ated with increased incidence of suicide, studies of suicide will also ad-
dress these important psychiatric conditions and lead to a better under-
standing of and possible interventions for the mental disorders. These are
also the appropriate settings to conduct more rigorous evaluation of sui-
cide prevention projects that link community- and individual-level evalu-
ations.

Although suicide is less common than cancer, injury, Alzheimer’s
Disease, or tobacco use, suicide research has parallels to these other cen-
ter-based research efforts. Like these other areas of investigation, suicide
centers would focus an effort in an area of high significance for public
health but where inroads toward solutions have been heretofore limited.
While research in suicide has been stymied by inadequate populations for
investigation, there is a wealth of understanding about many risk and
protective factors including behavioral, psychological, and cultural as-
pects of the problem. As with other health areas, integration of multiple
perspectives will generate new questions and hypotheses that can be ex-
pected to jump-start an understanding of mechanisms and possible inter-
ventions. Particularly because of the limits of our current knowledge
about suicide, these centers are especially important for future progress.
The same benefits that centers have provided to other disease initiatives
can be expected for suicide.
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Currently there are a small number of suicide research centers around
the world. In the United States, for example, these include the Suicide
Prevention Research Center at the University of Nevada School of Medi-
cine funded by the CDC (NCIPC, 2002) and the University of Rochester’s
Center for the Study and Prevention of Suicide funded by NIMH (Univer-
sity of Rochester, 2001). Internationally there are centers in Oxford, En-
gland (University of Oxford, 2002); Gent, Belgium (Ghent University,
2001); Hamburg, Germany (University of Hamburg, 2000); Stockholm,
Sweden (IPM, 2001); and others. The scale of these centers is relatively
small; their interactions are limited. As proposed, the population research
centers would enhance the population database for research among these
investigators and provide an integrated network for coordination of ef-
fort and collaborative study.

Other alternatives might achieve some of these goals. Broad assess-
ments of risk factors can be accomplished by including suicidal endpoints
in all large epidemiological studies and this is an important approach to
enhancing the research effort on suicide. Adding suicide cores to centers
focussed on mental illness might also increase the collection of data re-
garding suicide. But these less expensive alternatives will not address the
most serious obstacle to understanding suicide: the need for a large, a
well-characterized population that would allow links to be made about
causes, risks, protective factors, and successful interventions. Such a well-
characterized and carefully studied population is essential for evaluating
biological markers and genetic bases of suicide as well as the social and
cultural influences. Currently the database is inadequate. Additionally,
individual projects cannot access the large populations necessary to come
to significant conclusions regarding this low base-rate event. As the statis-
tical analysis above points out, at a suicide rate of 10 per 100,000 popula-
tion, approximately 100,000 participants are needed to achieve statistical
significance. In studying suicide among low-risk groups, the numbers
needed are even greater.

While each center might be able to obtain a sufficiently large sample
for studies in the general population, a consortium of centers will be
necessary to fully explore differences based on region, economic environ-
ment, culture, urbanization, and other factors that vary across the coun-
try. In addition, one center might be responsible for coordinating interna-
tional data to increase the understanding of suicide on a global scale.
Furthermore, certain subpopulations may be sufficiently small or low risk
to require broader recruitment than one center could access. The coordi-
nated network of centers is an optimal way to achieve these goals. In
addition, the centers will allow a comprehensive approach to understand-
ing suicide from a truly interdisciplinary perspective with both cross sec-
tional and longitudinal studies.
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Suicide is responsible for over 30,000 deaths each year. Mental illness,
the primary risk factor, afflicts over 80 million people in the United States;
almost 15 million people have a serious mental illness (i.e, a mental disor-
der that leads to a functional impairment). For comparison, breast cancer
claims the lives of about 40,000 women per year and between 10–15 mil-
lion people are living with the diagnosis of breast cancer. In 1998 over
$400 million from NCI and the Army programs was allocated to research
into the prevention, treatment, and cure of breast cancer (IOM, 2001).
From estimates of the portfolios of SAMHSA, CDC, and NIMH, the fund-
ing for suicide was less than $40 million in 2000. The committee finds that
this is disproportionately low, given the magnitude of the problem of
suicide. A substantial investment of funds is needed to make meaningful
progress.

FINDINGS

• Suicidology has faced serious methodological limitations, includ-
ing inconsistencies in definitions and misclassification of deaths by medi-
cal examiners or coroners. The quality of the data on suicide attempts is
even less reliable than that for completed suicide. The low base-rate of
suicide has necessitated the use of proximal endpoints in lieu of suicide
itself and has created difficulties in computing the risk of suicide and
statistically analyzing results.

The field should endorse common definitions and psychometri-
cally sound measures. Better training of coroners and medical ex-
aminers in certification of suicide needs to be developed and pro-
vided. Registries of suicide attempts for clinical surveillance and
research purposes that have the capacity to foster, among other
things, international community-oriented studies that integrate
clinical, biological, and social data should be created. Finally, novel
applications of statistical analyses and research designs should be
employed to advance research on suicide.

• Large sample sizes are required in order to provide statistical
power for studies of events with a low base rate. For example, to deter-
mine the overall incidence rate of suicide in a general population within
plus or minus 5 per 100,000 with 90 percent confidence, would require
about 100,000 participants. Many statistical approaches exist that can be
effectively applied to the field of suicide.

Researchers in suicide should seek out appropriate methodologies
and statistical consultation to most effectively design protocols and
analyze data.
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• Suicidal individuals have been largely excluded from clinical tri-
als. Evidence suggests, however, that high-risk participants can benefit
from treatment trials and that certain research designs can increase the
safety of participants. Evidence-based treatment protocols for suicidality
are seriously lacking, making clinical trials critical.

Clinical trials of drug and psychotherapy treatment should include
suicidal patients. Appropriate safeguards, including safe study de-
signs, should be used with such populations.

• Treatment trials often exclude suicidal individuals because of li-
ability concerns. Re-framing this mortality risk to include comparison
with risks in other types of medical trials underscores that suicide is an
unfortunately expectable outcome of mental illness for some percentage
of afflicted individuals. Suicide is not a consequence of the research or
therapeutic intervention.

Inform the public and Institutional Review Boards that mental ill-
nesses are potentially fatal, and that for some percentage of indi-
viduals, suicide represents an unfortunately expectable outcome of
mental illness.

• Lack of longitudinal and prospective studies remains a critical bar-
rier to understanding and preventing suicide. Understanding the interac-
tive risk and protective factors and their developmental course necessi-
tates prospective, transactional research. Long-term assessment must
occur for preventive interventions to be properly evaluated. Large, inter-
connected research centers have helped advance the science base regard-
ing other societal problems, and are expected to do so for suicide, as well.

A national network of suicide research population laboratories de-
voted to interdisciplinary research on suicide and suicide preven-
tion across the life cycle should be developed. Such an approach
would redress many of the current methodological limitations and
resultant lags in progress.
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To be, or not to be: that is the Question:
Whether ’tis Nobler in the Mind to suffer
The Slings and Arrows of outrageous Fortune,
Or to take Arms against a Sea of Troubles,
And by opposing end them; to die to sleep
No more, and by a Sleep to say we end
The Hart-ache, and the thousand Natural Shocks
That Flesh is heir to; ’tis a Consummation
Devoutly to be wish’d to die to sleep,
To Sleep, perchance to dream; ay there’s the
Rub,
For in that Sleep of Death what Dreams may
Come . . .

—WILLIAM SHAKESPEARE
Hamlet, Act III, scene I.
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11

Findings and Recommendations

ENHANCING THE INFRASTRUCTURE

Over 80 million people in the United States are at risk for suicide due
to mental illness and substance use disorders; about 30,000 Americans
each year die by suicide. It is estimated that the cost to society in lost
productivity each year is approximately $11 billion. Yet, suicide has a low
base-rate, approximately 11 individuals per 100,000 per year, which makes
clinical investigation difficult. While this report discusses the wealth of
knowledge about the risk and protective factors for suicide and promis-
ing treatments and prevention programs, important research gaps exist in
the understanding of suicide and suicidal behavior. Most studies are cross-
sectional or retrospective. Data are weakened by the constraint of using
proximal endpoints instead of completed suicide and by inaccurate re-
porting of suicide and suicide attempts. The low base rate of suicide
necessitates studies in large sub-populations to have adequate power to
provide significant results. Most efforts to date have been disciplinary,
single level approaches, limited by funding. To make fundamental ad-
vances requires a different scientific approach that will ensure a higher
level of scientific rigor, integrate multiple levels of research, provide reli-
able national and international data on current rates of suicidal behavior
and key risk and protective factors, and create the infrastructure for test-
ing treatment and preventive interventions and implementing and insti-
tutionalizing the effective strategies. The following sections will briefly
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review the scientific gaps that are discussed throughout the report and
will present a vision for a solution.

Magnitude of the Problem

Yearly, there are almost 30,000 reported suicides in the United States
and a million worldwide. However, suicide rates are underestimates be-
cause of the lack of internationally accepted case definition and uniform
ascertainment methods. Moreover, data are lacking on changing profiles
of mental disorders and social factors associated with changes in suicide
rates over time. Suicide attempt prevalence has been determined in some
national epidemiological studies, but no data on changing rates are avail-
able in the United States. Suicide attempt rates estimated from cases pre-
senting to emergency rooms or health care professionals are a significant
underestimate of true rates. Because longitudinal studies are lacking, inci-
dence cannot be estimated from existing data sets. Thus, accurate rates of
suicide and particularly suicide attempts are not available at a national
level. Data gathering must consider ethnic and social subgroups, includ-
ing cross-cultural groups, in which rates may be strikingly different and
where risk and protective factors may differ in relative importance.

Risk and Protective Factors

Biological, psychological, and cultural factors all have a significant
impact on the risk of suicide in any individual. Risk factors associated
with suicide include serious mental illness, alcohol and drug abuse, child-
hood abuse, loss of a loved one, joblessness and loss of economic security,
and other cultural and societal influences. Resiliency and coping skills, on
the other hand, can reduce the risk of suicide. Social support, including
close relationships, is a protective factor.

However, knowledge regarding the relative importance of risk and
protective factors is limited, and we are far from being able to integrate
these factors in order to understand how they work in concert to evoke
suicidal behavior or to prevent it. Where such knowledge is emerging,
the results are difficult to generalize because of a lack of population level
data. Without a combination of a population-based approach and studies
at the level of the individual patient within higher risk sub-groups,
macro-social trends cannot be related to biomedical measures. Most ex-
isting studies are retrospective or cross-sectional, involve a few corre-
lates, and do not address prediction of risk. Without specific data from
well-defined and characterized populations whose community level so-
cial descriptives are well-known, normative behavior and abnormality
cannot be estimated.
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Treatment and Prevention

Pharmacotherapy and psychotherapy can be effective in preventing
suicide. Continued contact with a health care provider has been shown to
be effective in reducing the risk of suicide, especially in the early weeks
after discharge from a hospital. However, psychological autopsy studies
and toxicological analyses indicate that many people who complete sui-
cides are not under treatment for mental illness at the time of death.
Accurate information on treatment utilization by persons at risk for sui-
cidal behavior, efficacy or effectiveness of existing interventions and cost
of treatment are not possible without accurate assessment of suicidal be-
haviors. Data on the reasons for under-treatment must be used to design
corrective programs.

Several prevention programs have been developed that look promis-
ing. However, many prevention programs do not have the long-term
funding that would allow them to assess reduction in the completion of
suicide as an endpoint. The low base rate of suicide, combined with the
short duration of assessment and the relatively small populations under
study make it difficult to acquire sufficient power for such trials. As de-
scribed in Chapter 10, to assess the incidence of suicide in a general popu-
lation where the rates are between 5 and 15 per 100,000 with a 90 percent
confidence requires almost 100,000 participants. These populations can
only be recruited through large nationally coordinated efforts.

Population Perspectives

Extensive epidemiological data describe the suicide rates among vari-
ous populations. The rates of suicide in the United States are exception-
ally high in white males over 75 years of age, Native Americans, and
certain professions, including dentists. Studies from across the world find
higher rates of suicide in rural areas as compared to urban ones. Much is
known about the general trends, but no data set provides a picture of
evolving risk and protective factors at the national level. Globally, a mil-
lion suicides are estimated to occur each year, but there is no coordinated
effort to understand responsible factors or reduce the death toll. Major
changes in rates of youth suicide remain unexplained. Population labora-
tories could provide data on a much larger population.

While each center might be able to obtain a sufficiently large sample
for studies in the general population, a consortium of centers will be
necessary to fully explore differences based on region, economic environ-
ment, culture, urbanization, and other factors that vary across the coun-
try. Furthermore, certain subpopulations may be sufficiently small or low
risk to require broader recruitment than one center could access. For these
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reasons, multiple centers would be optimal to enhance the science of
suicide. The integration of data across laboratories can provide an ongo-
ing picture of the key factors influencing national suicide rates such that
studies of risk and protective factors can be optimized, and permit ratio-
nal prevention and treatment planning. The national impact of treatment
and prevention interventions shown to be effective within a network can
be estimated. This will permit translation into national implementation,
and with systematic cross-cultural comparisons, global extension of
United States studies would become more feasible.

Vision for a Solution: National Network of Population Laboratories

To obtain optimal data for the understanding, prevention, and treat-
ment of suicide and suicidal behavior, a large population base is essential.
The committee proposes a coordinated network of Population Laborato-
ries that would allow stratified and repeated longitudinal surveys to pro-
vide more accurate data on rates of suicidal behavior, as well as long-term
data on ethnographic, social, psychiatric, biological, and genetic mea-
sures necessary for increased success in prevention. Data on diagnoses
associated with suicides would be obtained through the psychological
autopsy method by the population laboratories for all suicides within
their population, which would be enriched by highly focused ethnogra-
phy. Similarly, data would be obtained on suicide attempts in the course
of stratified population surveys that would be more complete than that
obtained from reports generated from emergency rooms or health care
providers. Thus, the population laboratory rates would correct underesti-
mations of national rates through these registries of suicides and at-
tempted suicides. The population laboratories would be the source of
data on rates of suicidal ideation. Accurate ascertainment is essential for
measurement of relative impact of risk and protective factors, and of
preventive interventions.

Drawing smaller samples from these large population centers will
allow the examination of risk and protective factors in far greater specific-
ity. Multiple risk factors must be measured in the same high-risk group
by multi-disciplinary groups of scientists to determine their interaction as
well as their relative importance. This differs from the overwhelmingly
typical approach of measuring only a few risk or protective factors in
unrepresentative convenience samples. Sampling from within population
laboratories allows measurement of generalizability. Deliberate sampling
within ethnic and social subgroups as well as from groups with specific
mental disorders can generate data applicable to at-risk groups all over
the United States. In the course of obtaining data on completed suicides,
the population laboratories can collect tissue samples from each indi-
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vidual that can be used for toxicological screens, biochemical analyses,
and genetic research.

Finally, data on treatment utilization and barriers to treatment can be
obtained at a population level and related to those considered to be at risk
for suicidal behavior. A longitudinal data gathering strategy will be more
powerful than a cross-sectional approach. A population-based approach
is well suited for testing public health interventions. A sub-population
high-risk group is best suited for randomized treatment studies that test
efficacy at the level of the individual patient, and such studies can be
feasibly extended to comparison studies in the developing world.

To address the problem of suicide effectively will require an inte-
grated approach in which experts from many disciplines come together to
tackle the problem. Only with such an interdisciplinary effort can a full
understanding of the complex nature of suicide be obtained. And only
through this full understanding can effective interventions be designed.
A coordinated network of laboratories provides the infrastructure in
which the many disciplines can be united. An interdisciplinary center
also provides a) opportunities for training new scientists to think broadly
about suicide and b) incentives to recruit established scientists to apply
their expertise to this important area.

Because of the multidisciplinary nature of research on suicidal behav-
ior, multiple federal agencies, foundations, and the pharmaceutical in-
dustry have a stake in enhancing the science and reducing the risk of
suicide. The public health significance of suicidal behavior has been un-
derscored by the World Health Organization and the United States Sur-
geon General and validates a substantial financial commitment to foster-
ing biomedical research and improving the health of the public. The
nation’s experience and benefit from funding multiple Alzheimer Disease
Research Centers, as well as centers of excellence in cancer, provides a
useful precedent and analog for this initiative.

The committee believes that, to have a large public health impact, a
network of Population Laboratories in the United States will be neces-
sary. The longitudinal dimension of the proposed studies, necessary to
provide a picture of the evolving rates of suicidal behaviors and of risk
and protective factors, requires a 10-year funding period. The committee
believes that population laboratories will eventually provide models of
“reduced-suicide zones” that will have great benefit to public health.

Recommendation 1

The National Institute of Mental Health (in collaboration with other
agencies) should develop and support a national network of suicide
research Population Laboratories devoted to interdisciplinary research
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on suicide and suicide prevention across the life cycle. The network of
Population Laboratories should be administered by NIMH and funded
through partnerships among federal agencies and private sources, in-
cluding foundations. Very large study samples of at least 100,000 are
necessary because of the relatively low frequency of suicide in the general
public. A number of Population Laboratories (e.g., 5–10) are necessary to
capture the data for numerous and complex interacting variables includ-
ing the profound effects of demographics, region, culture, socioeconomic
status, race, and ethnicity. Extending the efforts into the international
arena where cultural differences are large may provide new information
and can be fostered and guided by such global organizations as the World
Health Organization and the World Bank and by the Fogarty Interna-
tional Center at NIH.

� The network should be equipped to perform safe, high-quality,
large-sample, multi-site studies on suicide and suicide prevention.

❖ Each Laboratory would have a population base of approximately
100,000. At a base-rate of 10–12 suicides per 100,000 people, this popula-
tion base of the network would significantly improve the available data
for estimates of suicide incidence, capacity for longitudinal studies, de-
velopment of brain repositories, access to representative samples for pre-
vention and intervention studies, and studies of genetic risk for suicide.
Several such laboratories would provide adequate data to assess the nu-
merous and complex interacting variables including the profound effects
of demographics, regions, culture, socioeconomic status, race, and
ethnicity. Coordination and collaboration among centers should be en-
couraged to further enhance the breadth of the database.

❖ The laboratories would cover an ethnically and socially diverse
and representative population and would recruit higher risk individuals
and subgroups in communities within the population laboratories for
longitudinal and more detailed studies.

❖ Treatment and prevention studies would be carried out in high-
risk patients recruited from within the population laboratories.

❖ With these defined populations, the centers would conduct pro-
spective studies—integrating biological, psychosocial, ethnographic, and
ethical dimensions—that would be of great importance in advancing sci-
ence and meeting public health needs. These studies would include such
initiatives as identified in the committee report:

Intervention and Prevention Research

Testing of promising programs at multiple sites with long term
follow-up. It is critical to determine whether an intervention can be gen-
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eralized to other sites. Long-term assessments are important for evalua-
tion of the impact of interventions on suicide and suicide attempts rather
than more proximal measures.

Intervention studies to evaluate means and effectiveness of pro-
moting greater continuity of care, treatment adherence, and access to
emergency services because patients recently discharged from inpatient
care are among those at highest risk for suicide. Descriptive studies to
identify markers for increased risk should aid in the design of interven-
tion studies to decrease risk.

Psychological Risk and Protective Factors

Clinical trials on the specific effects of reducing hopelessness on
suicide. Hopelessness is related to suicidality across age, diagnoses, and
severity of disorder, yet the field lacks research on the pathways to hope-
lessness, interrelationships between hopelessness and other psychologi-
cal aspects of suicide risk, and on the specific effects of reducing hopeless-
ness on suicide.

Treatment Research

Carefully designed trials to understand the potential of pharmaco-
therapies to reduce suicidal behavior. Studies should include the antide-
pressants, anticonvulsants, lithium, and clozapine. The lack of long-term
assessment of therapeutic strategies and the exclusion of high-risk patient
from clinical trials represent critical gaps in the field.

Controlled clinical trials to determine the types and aspects of psy-
chotherapy that are effective in reducing suicide for diverse individu-
als. Current evidence suggests that continued contact with a psychothera-
pist is critical. This needs to be rigorously evaluated.

Neurobiology

Longitudinal, prospective studies of the influence of HPA axis func-
tion on suicidality. The utility of assessing HPA axis function as a physi-
ological screening tool for suicide risk should be explored. Medical and
psychosocial treatments that attenuate HPA dysregulation should be fur-
ther developed and tested for their efficacy in reducing suicide.

Biological predictors of suicidal behavior should be sought through
brain mapping studies. Prospective, rather than cross-sectional studies,
are crucial. Analyses in vivo would allow the examination of changes over
time to elucidate response to treatment and remission from episodes of
mental illness. Moreover, brain mapping studies may help to identify
individuals at risk for suicidal behavior.
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Molecular and Population Genetics

Genetic samples from psychiatric populations should be studied to
examine the relationship between genetic markers and suicidal behavior.
Genetic isolates (i.e., populations that have had few or no new genes
added from outsiders for many generations) with a high rate of suicide
and suicidal behavior should be identified for linkage studies. Studies
searching for genes associated with suicidal behavior should be under-
taken.

The relationship between suicide and aggression/impulsivity re-
quires additional attention, particularly regarding its developmental eti-
ology and genetic linkages. Genetic markers that have functional signifi-
cance and correlate with impulsive aggression and suicidal behavior
cross-sectionally may have the potential to identify individuals at risk
and to suggest new molecular targets for treatment.

Clinical Epidemiology

Prospective studies of populations at high risk for the onset of sui-
cidal behavior, such as the offspring of suicide completers or attempters,
can allow for studies of neurobiologic, genetic, and non-genetic factors
that predict the onset of suicidal behavior.

Interdisciplinary research that weaves together biological, cogni-
tive, and social effects of trauma to elucidate the complex pathways from
childhood trauma to mental illness and/or suicidality and thereby eluci-
date multiple possibilities for intervention.

Services Research

Research on the peri-hospital period to assess the risk and protec-
tive effects of hospitalization, the relationships between length of stay
and outcomes, and the factors post-hospital that account for the in-
creased risk for suicide would provide critical information for suicide
reduction strategies. The efficacy of different approaches to follow-up
care in reducing suicide across populations must also be established, and
successful interventions should be replicated and widely disseminated.

Longitudinal research to assess outcomes of prophylactic/short-term
versus maintenance/long-term treatment for suicidality. The course of
suicidality across the life span suggests it may at times represent a life-
long condition requiring sustained treatment; further life-course research
is required to verify this.
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Economic and Cultural Studies

Interactions of genetics, psychosocial, socio-political, and socioeco-
nomic context. The field requires interdisciplinary, multi-level research
on the impact of individual and aggregate level variables on suicide.
Contrasts among international suicide data also offer important insights
into the influence of cultural/macro-social contexts on suicide.

Ethnographic research and other qualitative methods to obtain
greater detail about the setting, conditions, process, and outcome of
suicide. These approaches should be developed to deepen and to increase
the validity of psychological autopsy studies and prevention outcome
studies.

� Funding should be provided for the necessary infrastructure for
these centers. This should include support for dedicated full time staff at
NIH to provide long-term (at least 10 years) continuity and consistency in
these efforts. Furthermore, funding for centers should include support for
the following:

❖ Population cores to coordinate the social science, ethnographic data
and to maintain registries of deaths by suicide and suicide attempts.

❖ Pathology cores to maintain the repositories for tissue samples
from suicide victims.

❖ Statistical cores to manage the databases on risk and protective
factors including genetic markers and cultural contexts.

❖ Clinical cores to recruit patients and to ensure their safe and ethical
treatment.

❖ Research efforts that encompass both program projects and indi-
vidual projects. Centers should encourage collaborations across the cen-
ters and facilitate the sharing of data maintained by the cores.

� In an effort to recruit excellent scientists to research in suicide, sup-
ported sites should develop training programs, to provide local and
distance mentoring, to attract new investigators from a wide variety of
disciplines into the field, and to form research and research training
partnerships with developed and developing countries.

ENHANCING THE DATABASE ON SUICIDE

Because suicide is a low base-rate event, special efforts are needed to
ensure collection of sufficient data to allow meaningful analysis of risk
factors and interventions. Long-term studies of suicidal behavior are po-
tentially uniquely informative. Long-term studies such as the
Framingham study offer populations that are studied over a long dura-
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tion and from a variety of biological, behavioral, and sociological perspec-
tives. Studies such as these provide an ideal opportunity to explore sui-
cidal behavior prospectively if the correct measures and outcomes are
incorporated. Managed care databases also offer unique opportunities to
examine the development of suicidal behavior and the relationship be-
tween health behaviors, practice variation, and suicidal outcomes. Sui-
cidal behaviors are likely much more common than generally thought, as
found with child abuse and neglect (National Research Council report on
Understanding Child Abuse and Neglect, 1993). Including measures of
suicidality in ongoing long-term studies will broaden the understanding
of the dimensions of the problem. Furthermore, addressing suicidality in
these large studies would benefit the public by directing at-risk individu-
als to appropriate care.

As described in Chapter 10, exclusion of suicidal patients from clini-
cal trials has serious repercussions. Analysis of the few trials that include
suicidal participants reveals that only those studies that included high
risk patients were able to demonstrate significant effects of an interven-
tion. Currently, clinical trials exclude participants who exhibit suicidality.
Suicidal participants can be included in clinical trials with appropriate
safeguards consistent with the highest standards of human subjects’ pro-
tection. Including suicidal participants in clinical trials is a critical step to
improving the outcome of suicidal individuals by providing an evidence-
base for treatment protocols. Such studies should be conducted with re-
search designs and measures that touch on the etiopathogenesis of sui-
cidal behaviors, as described throughout this report.

Surveillance is a cornerstone of public health, allowing realistic prior-
ity setting, the design of effective prevention initiatives, and the ability to
evaluate such programs (Institute of Medicine report on Reducing the
Burden of Injury, 1999). Non-uniformity in reporting suicide across juris-
dictions introduces inaccuracies into data on prevalence and confounds
the analysis of risk and protective factors. Ideally, coroners and medical
examiners should receive uniform training to standardize diagnosis and
information about suicide. However, given the limitations of funding,
jurisdictional purview, and the influences of stigma and religion, the com-
mittee recognizes that this is unlikely to happen soon. The quality of data
for suicide attempts is even less reliable than for completed suicides. The
need for improved and expanded surveillance systems for suicide is high-
lighted as one of the central goals of the National Strategy for Suicide
Prevention. National surveillance programs for HIV/AIDS and for motor
vehicle deaths are currently in place and provide nationwide data that
help form policies for prevention (see Chapter 10). Currently no such
national program for suicide deaths or attempts exist. The National Vio-
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lent Death Reporting System provides a promising framework that might
be expanded into a national program that would provide the database for
suicide deaths. The Oregon State Adolescent Suicide Attempt Data Sys-
tem is one of a few mechanisms that might inform the creation of a na-
tional system for reporting suicide attempts. Issues of confidentiality are
a concern for surveillance of suicide as they are for HIV/AIDS. However,
CDC found that reporting through a name-based system did not impact
rates of testing for HIV/AIDS. As state and pilot programs have shown,
there are options available that are sensitive to confidentiality yet allow
the benefits of a reporting system (see Chapter 10). The committee is
strongly committed to the principle of confidentiality and would urge
that implementation of surveillance programs be done in a manner that
respects the privacy of the individual and their families and communities.
Yet examples exist of reporting systems that deal effectively with this
issue. Consequently the committee sees no fundamental reason why these
approaches cannot be applied to the reporting of suicide and suicide
attempts.

Recommendation 2

National monitoring of suicide and suicidality should be improved.
Steps toward improvement should include the following:

� Funding agencies (including NIMH, NIA, NICHD, NIDA, NIAAA,
CDC, SAMHSA and DVA) should encourage that measures of
suicidality (e.g., attempts) be included in all large and/or long-term
studies of health behaviors, mental health interventions, and genetic
studies of mental disorder. Funding agencies should issue program an-
nouncements for supplements to ongoing longitudinal studies to in-
clude the collection and analysis of these additional measures.

❖ Suicidal patients should be included in clinical trials when ap-
propriate safeguards are in place.

❖ A national suicide attempt surveillance system should be devel-
oped and coordinated through the CDC. It might be developed as part of
a broader injury reporting database. Modeled after Oregon’s program for
the reporting of adolescent suicide attempts and the HIV/AIDS registry,
pilot programs should be developed, tested, and implemented as soon as
feasible. State participation should be encouraged by requiring reporting
as a prerequisite for receiving funding for related programs.

� Federal funding should be provided to support a surveillance sys-
tem such as the National Violent Death Reporting System that includes
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data on mortality from suicide. The system should have sufficient fund-
ing to support a national effort. CDC would be the most appropriate
agency to coordinate this database given their experience with HIV/AIDS
surveillance. Efforts to create such registries in other countries should be
encouraged and, where feasible, assisted.

ENHANCING IDENTIFICATION OF
THOSE AT RISK FOR SUICIDE

In the United States, over 90 percent of completed suicides are associ-
ated with psychiatric diagnoses, yet single psychiatric diagnoses have
low relative risk for suicide. Converging data indicate that some portion of
risk for suicide is separable from these disorders. These data include:
differential treatment effects for other symptoms associated with the dis-
order versus suicidality, differential heritability, ante- and post-mortem
biological markers associated with suicide across psychiatric diagnoses,
and psychological factors associated with suicidality across diagnoses.

Converging evidence across disciplines indicates that suicide is re-
lated to stress: developmental and adult trauma; cumulative stressors,
including multiple morbidities; acute and chronic social and cultural stres-
sors; and capacity to cope with stress. Suicide can be considered an ex-
pected outcome of a significant subgroup of mentally ill patients who
experience accumulative life stresses, just as cardiac infarction is an ex-
pected outcome of untreated high blood cholesterol. The committee finds
that mental illnesses are potentially fatal and that suicide is the most
common cause of premature mortality in this group. This context for
death from suicide conveys less blame for the physician and might be
expected to lower the barriers to aggressive treatment, prevention, and
reporting of suicide and its risk factors.

While much more needs to be learned about the processes leading to
suicide detection and prevention, it is clear that existing knowledge and
new findings are not adequately disseminated and practiced in the pri-
mary care and mental health professions. Case identification and treat-
ment for those at risk of suicide is a serious problem. Although suicides in
the United States are associated with a diagnosis of a mental illness, only
about a third of those with mental illness receive services. The committee
recognizes that several barriers exist to obtaining such treatment, includ-
ing stigma, limited insurance coverage, and fragmentation of services. On
the other hand, a significant proportion of those who do complete suicide
visit a non-mental health clinician within the last month or even week of
their lives. The committee finds that there is an important role for the
primary care and mental health care providers as well as providers for
special high-risk populations (e.g., aged, adolescents, and incarcerated
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individuals) in the identification and referral of patients with suicidal
intent.

Many risk factors for suicide can be uncovered during a visit with a
primary care physician. Depression is associated with a significant risk of
suicide. Substance abuse, history of physical or sexual abuse, conduct
disorder, and aggression/impulsivity also suggest greater risk of suicide,
especially in combination. In addition, social and cultural contexts, such
as family discord, economic hardship, and social isolation, deserve atten-
tion. Multiple concurrent risk factors increase the risk of suicide and
should be heeded. Access to the means for suicide should also be noted.

Screening for suicidality would benefit from improved assessment
tools. Currently available tools are inadequate to determine acute suicide
risk or to predict when a person will attempt or complete suicide (see
Chapter 7). Assessment tools may be specific only for the populations for
which they were developed. Despite the limitations, tools for detection or
risk assessment can be an important component of treatment when used
appropriately.

Recommendation 3

Because primary care providers are often the first and only medical
contact of suicidal patients, tools for recognition and screening of pa-
tients should be developed and disseminated. Furthermore, since over
half of suicides occur in populations receiving treatment for mental disor-
ders, it is critical to enhance the capacity of mental health professionals to
recognize and address both chronic and acute suicide risk factors.

� NIMH and other funding agencies should provide funds to clinical
researchers to develop and evaluate screening tools that assess risk fac-
tors for suicide such as substance use, history of abuse and/or trauma,
involvement with the criminal justice system, mental illness, psychologi-
cal and personality traits such as impulsivity and hopelessness, abnormal
neurobiology or genetic markers, employment problems, bereavement
and other relationship stresses, etc. Funding agencies should issue pro-
gram announcements to encourage efforts in this area.

� Physicians should refer patients with multiple risk factors to con-
sultation with a mental health professional. This should be standard in
the same way finding high blood cholesterol levels dictates further medi-
cal and behavioral interventions. This will only be effective if the issue of
parity is addressed and insurance benefits are expanded adequately to
cover mental health care.
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� Professional medical organizations should provide training to
health care providers for assessment of suicide risk and provide them
with existing tools. Mental health professional associations should en-
courage (or require, when appropriate) their memberships to increase
their skills in suicide risk detection and intervention. National, state,
county, and city public health organizations should build on their exist-
ing infrastructure to facilitate suicide screening especially in high-risk
populations.

� Medical and nursing schools should incorporate the study of sui-
cidal behavior into their curricula or expand existing education.

� NIMH and Agency for Health Care Research and Quality (AHRQ)
should work with physician associations including American College
of Physicians, American College of Family Physicians, American Acad-
emy of Pediatricians, American Society of Internal Medicine to imple-
ment these recommendations. In addition, through their health services
research funds they should support efforts to improve approaches to iden-
tifying and treating those at risk.

ENHANCING PREVENTION AND INTERVENTIONS

As the Surgeon General’s Call to Action states, prevention of suicide
should be a national priority. The severity of the suicide problem nation-
ally and globally demands that prevention programs be developed. Re-
search is needed to rigorously test approaches at all levels of intervention.
Successful experimental programs need to be expanded to larger popula-
tions. And effective approaches need to be implemented.

There are examples of promising universal, selective, and indicated
interventions. Programs that integrate prevention at multiple levels are
likely to be the most effective. Comprehensive, integrated state and na-
tional prevention strategies that target suicide risk and barriers to treat-
ment across levels and domains appear to reduce suicide. Evaluation of
such programs remains challenging given the multitude of variables on
the individual and aggregate levels that interact to affect suicide rates.
The value of intervention programs is frequently difficult to assess be-
cause of their short duration, inadequate control populations, and limited
long-term follow up. Lack of adequate planning and funding for evalua-
tion have seriously hampered prevention efforts.

Universal programs broadly blanketing a school or community have
been shown to be effective in reducing suicide rates. For example, the Air
Force’s prevention program removed barriers; increased knowledge, atti-
tudes, and competencies within that community; and increased access to
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help and support with a consequent decrease in suicide rates. Reducing
the availability or the lethality of a method (such as using blister packs for
pills or enacting stricter gun control laws) results in a decline in suicide by
that method; method substitution does not invariably occur. Education of
the media regarding appropriate reporting of suicides can change report-
ing practices. Such changes seem to reduce suicide in certain contexts but
the data are limited.

Interventions that target groups with a greater likelihood of suicide
(selective prevention measures) have also been shown to be effective.
Screening programs, gatekeeper training programs, support/skills train-
ing groups, and school-based crisis response teams/plans can create a
coordinated effort that identifies youth at suicide-risk and provides indi-
vidual follow-up.

Indicated interventions directed toward individuals at high risk for
suicide include medical and psychosocial approaches. Suicide is far more
likely to occur in the first month after discharge from a psychiatric hospi-
tal than subsequently. Low treatment adherence poses a major risk factor
for suicidal individuals. Long-term follow-up care of discharged suicidal
individuals holds promise for reducing suicide. Controlling the underly-
ing mental illness through pharmacology and psychotherapy is an impor-
tant indicated prevention approach. Medication alone is not sufficient
treatment for suicidality. Psychotherapy provides a necessary therapeutic
relationship that reduces the risk of suicide. Cognitive-behavioral ap-
proaches that include problem-solving therapy appear to reduce suicidal
ideation and attempts. However, major obstacles to utilizing these re-
sources exist, including doctor–patient communication barriers, limita-
tions on insurance or financing, and stigma of mental illness.

Providing skills and support for youth at risk through school pro-
grams appears to show promise. Optimism and coping skills, which en-
hance both mental and physical health, can be taught. Universal, selec-
tive, and indicated prevention programs that provide skills training
reduce hopelessness. School-based programs employing a health promo-
tion approach have been shown to effectively prevent and/or reduce
suicide risk factors and correlates like adolescent pregnancy, delinquency,
substance abuse, and depression. These programs also promote protec-
tive factors against suicide including self-efficacy, interpersonal problem
solving, self-esteem, and social support. The data are limited, however,
on the effectiveness of these programs to reduce completed suicides. Yet
the known benefits and the links between these skills and suicide provide
a logical rationale for recommending pilot studies in this area. Some inter-
national programs (see Chapter 8) have implemented similar efforts and
it will be important to learn from their experiences.
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Recommendation 4

Programs for suicide prevention should be developed, tested, ex-
panded, and implemented through funding from appropriate agencies
including NIMH, DVA, CDC, and SAMHSA.

� Partnerships should be formed among federal, state, and local agen-
cies to implement effective suicide prevention programs. Collaboration
should be sought with professional organizations (including the Ameri-
can Psychiatric Association, the American Psychological Association) and
non-profit organizations dedicated to the prevention of suicide (such as
the American Foundation for the Prevention of Suicide or the American
Association of Suicidology). NIMH and SAMHSA should work with the
Department of Education and the Administration on Aging to encourage
national programs for youth and elderly populations.

� Programs that have shown success within select populations should
be expanded. For example, the Air Force program should be adopted by
hierarchical organizations that employ groups with increased suicide
rates, including police and rescue workers. Gatekeeper training programs
and screening programs for youth and elderly should be implemented
more broadly within work and educational settings to identify and inter-
vene with those at suicide-risk. There should be a systemic identification
of high suicide risk groups for targeted intervention.
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A

Statistical Details

MIXTURE MODELS

One can naturally model the unobserved population heterogeneity or
extra-population heterogeneity via mixture models. The simplest and
most natural occurrence of the mixture model arises when one samples
from a super population g which is a mixture of a finite number, say m, of
populations (g1,…, gm), called the components of the population. Suppose a
sample from a super population g is recorded as data (Yi, J i) for i = 1, …,
n, where Yi = yi is a measurement on the ith sampled unit and Ji = ji
indicates the index number of the component to which the unit belongs. If
sampling is done from the jth component, an appropriate probability
model for the sampling distribution is given by

P(Yi = yi|Ji = j) = fj(yi; θ j)

The function fj(yi; θ j) represents a density function, called the component
density for the ith observation yi and the parameter θ j ∈ Θj � ℜdj called the
component parameter, that describes the specific attributes of the jth compo-
nent population, gj.

We treat the Ji as missing data and define the latent random variable
� = (Φ1,…, Φn) to be the values of the parameter θ ∈ {θ1, …,θ m} corre-
sponding to the sampled components J1, …, Jn; i.e., if the ith observation
came from the jth component, then define Φi = θ j. Then the Φi are a ran-
dom sample from the discrete probability measure Q that assigns a posi-
tive probability πj to the support point θ j for j = 1, …, m. That is, the latent
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random variable � has a distribution Q, which is called the mixing distri-
bution, defined by P(� =θ j) = Q({θ j }) = πj. Thus the mixing distribution

Q m

m

=
…
…







θ θ
π π

1

1

  
  

puts a mass (or weight) of πj on each parameter θ j. We thus arrive at the

mixture distribution g(yi; Q) = j
m
=∑ 1 Q({θ j }) fj(yi;θ j), or equivalently

g y f yi j j i j
j

m

( ; , ) ( ; )   θ π =
=
∑π θ

1
.

One can find the posterior probability that the ith observation comes
from the jth component (i.e, yi ∈ Gj) using

τ
π θ

ij
j j i j

i

f y

g y
=

( ; )

( ; , )

 

  θ π
.

In turn, one can assign each yi to the population to which it has the highest
estimated posterior probability of belonging; i.e., to gj if τ ij > τ it for t = 1,
…, m and t ≠ j.

Estimation of the Parameters and the Mixture Components

One has to estimate the number of subpopulations or number of mix-
ture components m as well as the parameters in the mixture distribution
g…). This can be achieved via parametric or non-parametric maximum
likelihood estimation (Laird, 1978; Böhning et al. 1992, Pilla and Lindsay,
2001). Laird (1978) considered nonparametric likelihood estimation of a
mixing distribution and Lindsay (1983) linked its general theory, devel-
oped from a study of the geometry of the mixture likelihood, to the prob-
lem of estimating a discrete mixing distribution. One may also use an
alternative approach to maximum likelihood for which menu driven soft-
ware is provided by Böhning et al. (1998).

For a given m, one can estimate the parameters in the mixture distri-
bution via the EM algorithm (Dempster et al. 1977) and several improve-
ments of it which are discussed in McLachlan and Krishnan (1997). Let φ̂
= ( π̂, θ̂ ) be the vector of estimated parameters. Once φ̂ has been obtained,
estimates of the posterior probability of population membership τ̂ ij can
be formed for each yi to give a probabilistic clustering.

When m, the number of mixtures, is large, the EM algorithm can be
excruciatingly slow. In that case, one can use alternative EM methods
proposed by Pilla (1997) and Pilla and Lindsay (2001) in the nonparamet-
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ric mixture setting. Their approach assumes that the θ ’s are known and
the goal is to estimate the π’s only. However, by setting up the problem in
a nonparametric framework, one may find the maximum likelihood esti-
mator (MLE) quite easily in a high-dimensional problem via Pilla and
Lindsay’s method. These methods are especially useful because
θ1 < θ2 < …, i.e., the support points are ordered and hence the corre-
sponding nearby densities can be paired to take advantage of the corre-
lated densities.

Mixture Setting for Detecting Spatial Occurrence of Suicide

Suppose data are available on the spatial occurrence of suicide in N
counties in a state or for the entire country over a five year period. As-
sume that the counties are a mixture of two groups g1 and g2, correspond-
ing to normal and high risk with respect to suicide, in proportions of π1
and π2 respectively. The number of events yi in the ith county is assumed
to have a Poisson distribution with a rate of µj in gj for j = 1, 2; i = 1, …, n.
Let �  = (µ1, µ2, π1, π2)T and θi = (µ1Ni, µ2Ni)T, where Ni = Mi ti is the mass of
population at risk in the ith county assuming that there are Mi individuals
at risk over time ti. In this scenario, the log likelihood becomes

log ( ; ) log ( ; )L f y
i

n

j j i i
j

φ θy =
= =
∑ ∑

1 1

2

π  ,

where fj(yi; θi) = exp(–µjNi) (µjNi)yi/yi!. One can use the EM algorithm to
find the MLE of the parameters. The complete data log likelihood func-
tion becomes

log ( ; ) {log  log( ) } log( !),L z y yij
j

j i i i i i i
ii

com φ π θ µ θ µy z = + − −∑ ∑∑ ,

where zij = 1 if yi ∈ gj and 0 otherwise. The MLE of the parameters are
found iteratively via

ˆ
ˆ

π
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j
i ij
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Σ
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i i ij

i ij i

x
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where ˆ ˆ ( ; )/ ˆ ( ; )τ π πij j j i i t t i it

m
f y f y=

=∑  θ θ
1  which is the estimated posterior

probability that yi ∈ gj.
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Testing for the Number of Components in a Mixture

Testing for the number of components in a mixture is a very hard
problem. Consider the problem of testing the hypothesis H0: number of
components = m against H0: number of components = m + 1. The likeli-

hood ratio test (LRT) statistic defined as 2 log Ln = 2 [l(Q̂m) – l(Q̂m+1)],

where l(Q̂m) is the log likelihood log L(Qm) = Σ i
n
=1 g(yi|Qm) evaluated at

Q̂m, the nonparametric MLE under H0 and similarly l(Q̂m+1) is the non-
parametric MLE under H1. The LRT statistic generally has an asymptotic
χ2 distribution with d degrees of freedom, where d equals the difference
between the number of parameters under the alternative and null hy-
pothesis. However, this theory is known to fail for the mixture problem
(Titterington et al., 1985:154). The reason for this is that the null hypoth-
esis does not lie in the interior of the parameter space. The problem is not
yet solved except for some special cases. However, the simulations or
bootstrap can shed some light on the distributional properties of the LRT.
See Lindsay (1995) and Böhning (1999) (including the references therein)
for recent developments in theory and methods to test for the number of
components in a mixture. There are other techniques for identifying the
number of components of a mixing distribution including a variety of
graphical techniques (Lindsay and Roeder, 1992).

The Choice of Initial Values and Multiple Mode Problem
for the EM Algorithm

The continuous EM algorithm that finds the MLE of parameter esti-
mators, for a given m, requires the specification of initial values for the
number and location of the support points. Pilla and Lindsay (2001) show
that if the number of support points is fixed in advance, then one could
have multiple modes whereas the nonparametric ML approach corre-
sponds to a unimodal likelihood. Böhning (1999) illustrates through an
example where the choice of initial values is critical; for example, in test-
ing for the number of components in the mixture. Through simulations,
he demonstrates the effectiveness of several approaches that combat this
problem. His recommendation is to choose the support points as values of
certain order statistics of the data (see Böhning, 1999:68–70). In his simu-
lation studies, the gold standard (the grid approach given below) seems
to outperform the other methods. The optimization problem solved by
the grid-based EM (where the support points are assumed known) pro-
posed by Pilla and Lindsay (2001) has a unique optimum which in turn
generates an estimated number of components. However, the continuous
EM can converge to the suboptimal mode.
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In light of the above characteristics, Pilla and Lindsay (2001) suggest
the following: to obtain a continuous solution with a flexible number of
support points, first start with one of the fast EM-based algorithms pro-
posed by Pilla and Lindsay on a grid and next use the resulting solution
as starting values for the continuous EM. This will protect against using
an incorrect number of points or finding suboptimal solutions.

Convergence Criteria

Finding a natural stopping rule for iterative algorithms in the mixture
problem when the final log likelihood is unknown is an important prob-
lem. In a potentially slow algorithm like EM, a far weaker convergence
criterion based on the changes in the log likelihood value or on changes in
the parameter estimates between iterations can be very misleading
(Titterington et al. 1985:90). See Lindsay (1995:62–63) for further details.
The following gradient-based stopping criterion proposed by Lindsay
(1995:131–132) can be used to detect the convergence of the EM algorithm:
we stop when su

j
p DQ(θ ) ≤ ε , with ε  = 0.005, where the gradient

function DQ(θ ) is defined as

D
n

f y
g y Q

j mQ
i

ii

n

( )  :
( ; )
( | )

 θ θ
=









− …
=
∑1

1
1

for all = 1, , , (1)

then we automatically satisfy the ‘ideal stopping criterion’: |log Lobs( φ̂; y)
– log Lobs(� p; y)|≤ ε , where � p is the estimate at the pth iteration. The
gradient function therefore creates a natural stopping rule for iterative
algorithms such as the EM when the final log likelihood is unknown,
although it is more stringent than the ideal stopping rule.

Illustration of Poisson Mixture Model

To illustrate use of the Poisson mixture model we analyzed county-
level suicide data for the US for the time period of 1996–1998. The three
year period was used to obtain more stable estimates of the parameters.
Application of the Poisson mixture model identified a mixture of four
component distributions with proportions of .1125, .4523, .3119, and .1234,
and means of 7.5, 10.9, 14.9, and 20.6 suicides per 100,000. Results of
classifying counties into component distributions are displayed in Figure
1. Inspection of the map in Figure 1 reveals that those counties classified
in the highest component distribution (20.6 suicides per 100,000), are pre-
dominantly in the western states with lowest population density, although
there are exceptions throughout the country (see Figure A-1). Counties
classified in the lowest component distribution (7.5 suicides per 100,000)
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FIGURE A-1 Annual Suicide Rates per 100,000 (1996–1998).  The Poisson Mix-
ture Model applied to county-level data.

(Mean suicide rates oper 100,000)

Mixture Classification 7.5 10.9 14.9 20.6

appear to be clustered in the central United States. Finally, counties clas-
sified into the two intermediate groups are largely in the eastern portion
of the United States. Unlike the earlier attempt at fitting a mixture distri-
bution to temporal suicide data collected in Cook county (Gibbons et al.,
1990) that was designed to identify “suicide epidemics” and failed to do
so, the results of this analysis has focused on the spatial distribution of
suicide and has identified qualitatively distinct geographic groupings of
suicide rates across the United States. Note that this mixture distribution
does not adjust for demographic disparity across the counties (e.g., age,
sex, race, population density, etc.) that may have produced the mixture
distribution in the first place.

POISSON REGRESSION MODELS

In the following sections, we present statistical details of both fixed-
effects and mixed-effects Poisson regression models.
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Fixed-Effects Poisson Regression Model

In Poisson regression modeling, the data are modeled as Poisson
counts whose means are expressed as a function of covariates. Let yi be a
response variable and xi = (1, xi1,…, xip)T be a [(p+1) × 1] vector of co-
variates for the ith individual. Then the Poisson regression model yi is

f y
yi

y ni i
i i

y

i

i

( ; )
)( )

, ,λ λ λ
=

−
= …

exp(
!

 for 0 , (2)

where λ i = exp(βT xi) and β = (β0, β1, …, βp)T is a (p+1)-dimensional vector
of unknown parameters corresponding to xi. An important property of
the Poisson distribution is the equality of the mean and variance:

E(yi) = Var(yi) = λi (3)

From equation (2) one can write the likelihood and the log likelihood
functions for the n independent observations as

L
y

i i
y

ii
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)( )

!
λ y =

−
=

∏ exp( λ λ
1

and
log [ log log( !)]L y yi i i i
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= − + −∑ λ λ

respectively. The first and second partial derivatives with respect to the
unknown parameters β  are given by

∂
∂

= −∑log
( )

L
yi i i

iβ
λ x

and

∂
∂ ∂

= −∑
2 log L

T i i i
T

iβ β
λ

 
x x

respectively. Since the above equations are not linear, iterative proce-
dures such as the Newton-Raphson algorithm or Fisher’s scoring algo-
rithm are used to obtain the MLE of β, denoted by β̂. A consistent estima-
tor of the variance-covariance matrix of β̂, V( β̂) is the inverse of the
information matrix, I(β̂) — which is the negative of inverse of the matrix
of second partial derivatives evaluated at the MLE. Inferences on the
regression parameter β can be made using V(β̂).
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Mixed-Effects Poisson Regression Model

When we have a mixture of fixed and random effects, the more gen-
eral mixed-effects Poisson regression model is used. Suppose that there
are n = ∑i ni nonnegative observations yij for i = 1, …, nc clusters and j = 1,
…, ni observations and a (p + 1) dimensional unknown parameter vector,
β, associated with a covariate vector xij = (1, xij1, …, xijp)T. Further, let the
random effect υ i be normally-distributed with mean 0 and variance σ2

and independent of the covariate vector xij. Then the conditional density
function, f(yi; θ i), of the ni suicide rates in cluster i is written as:

f f y

y

i i ij ij
j

n

ij ij
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where θ i = υ i/σ such that θ i � N (0,1). Thus the log-likelihood function
corresponding to equation 4 becomes
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The marginal density of yi can be written as

h h f g di i i i i( , , ; ) ( ) ( | ) ( )β θ θ
θ

σ θ y y y= = ∫ θ ,

where g(θ) represents the multivariate standard normal density. One can
approximate the above integral via the Gaussian quadrature as

≈
−
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where λ ijq = exp(βT xij + σBq), Bq is the quadrature node and A(Bq) is the
corresponding quadrature weight. From equation (5), one can obtain the
first derivatives of the approximate log likelihood as
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Solution of the above likelihood equations can be obtained iteratively
using the Newton-Raphson algorithm. On the ith iteration, estimates for a
parameter vector Θ are given by

Θ Θ
Θ Θ Θi i

i i
T

i

L L
+

−

= −
∂
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∂
∂1

2 1
log log

(6)

where ∂ ∂ ∂2 log /L i i
TΘ Θ  is the matrix of second derivatives of the log-

likelihood, evaluated at Θi. Alternatively, one can use the Fisher scoring
method. This method replaces the matrix of second derivatives in (6) by
their expected values:

E
L
T

∂
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2 log
Θ Θ

which is equal to the negative of the information matrix. The scoring
solution is often used in cases where the matrix of second derivatives is
difficult to obtain. Note that when the expected value and the actual value
of the Hessian matrix coincide, the Fisher scoring method and the New-
ton-Raphson method reduce to the same algorithm.
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The convergence of the iterative procedure depends on the initial
values of the parameters. Good starting values reduce the number of
iterations needed to reach the final estimates. It is sometimes possible that
a poor choice of starting values may reach some local maximum instead
of the global maximum. For this reason, it is often desirable to re-estimate
the parameters under a variety of starting values, or to use the EM algo-
rithm to obtain starting values that are reasonably close to the final solu-
tion (Hedeker and Gibbons, 1994).

Estimation of Random Effects

Often, it is of interest to estimate values of the random effects θ i
within a sample. For this purpose the expected “a posteriori” (EAP) or
empirical Bayes estimator θ i has been suggested by Bock and Aitkin
(1981). The estimator θ i given yi for cluster i can be obtained as:

θ θ θ θi i i
i

i i ih
f g d= = ∫E( | )

( )
( | ) ( )y

y
y1 θ θ

θ .

Similarly, the variance of the posterior distribution of θ i, which may be
used to make inferences regarding the EAP estimator (i.e., the posterior
variance is an estimate of precision of the estimate of θ i), is given by

Var(θ θ θ θi i
i

i i i ih
f g d| )

( )
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y
y= −∫

1 2

θ
θ θ .

Generalized Estimating Equations - GEE

An alternative approach to the analysis of clustered suicide rate data
is based on Generalized estimating equations (GEEs) models, which were
introduced by Liang and Zeger (1986) and Zeger and Liang (1986).

Let yij be the jth response for the ith unit (e.g., county ) for i = 1, …, nc
and j =1, …, ni observations and xij = (1, xij1, …, xijp ) be a vector of
covariates for the ith unit. Let yi be the vector of the responses for the ith

unit with corresponding mean vector µ
i and let Vi be an estimate of the

covariance matrix of yi. Then the GEE marginal model for estimating β is
given by

∂ ′
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and
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where g is the link function. Common choice for the link function might
be the identity link for continuous data, log link for count data, and logit
link for binary data. For example, the link functions for the Poisson and
logistic regression models are g(a) = log(a) and g(a) = log(a/(1 – a)), respec-
tively.

In addition to the marginal model, the covariance structure of the
correlated observations for a given unit of yi is modeled as

Vi i i= ψ αA R A1 2 1 2/ /( ) , (9)

where Ai is a diagonal matrix of variance functions and R(α) is the work-
ing correlation matrix of yi specified by the vector of parameters α. Vari-
ous types of working correlation structures such as exchangeable or auto-
regressive can be used in the model.

The maximum likelihood estimator β̂ can be obtained by solving the
above estimating equations iteratively:
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Illustration of Poisson Regression Model

Returning to the national suicide data from the previous section, we
now illustrate how Poisson regression models can be used to estimate the
effects of age, race, and sex on clustered (i.e., within counties) suicide rate
data. For the purpose of illustration, we considered the effects of age
divided into five categories (5-14, 15-24, 25-44, 45-64, and 65 and older),
sex, and race (African American versus Other) in the prediction of suicide
rates across the U.S. for the period of 1996-1998. These categories were
used so that there would be sufficient sample sizes available to compare
observed and expected annual suicide rates for both GEE and mixed-
effects (maximum marginal likelihood - MMLE) Poisson regression mod-
els. To this end, we fit a Poisson regression model with all main effects
and two-way interactions using both GEE and a full likelihood mixed-
effects model. Given the large sample sizes almost all terms in the model
were statistically significant although of widely varying effect sizes. Table
2 displays a comparison of parameter estimates and standard errors for
the GEE and mixed-effects models. In general, the GEE and MMLE pa-
rameter estimates were remarkably similar. The only nonsignificant terms
were two terms in the race by age interaction. The comparison of rates for
ages 5-14 versus 15-24 and 5-14 versus 25-44, did not depend on race.

Based on the parameter estimates in Table A-1, we estimated mar-
ginal suicide rates for both GEE and mixed-effects models. Table A-2
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displays observed and expected annual suicide rates for both methods of
estimation, broken down by age, sex, and race. Inspection of Table A-2
reveals several interesting results. In general, suicide increases with age,
is higher in males, and is lower in African Americans. Black females have
the lowest suicide rates across the age range. In white males, the suicide
rate is increasing with age whereas in all other groups, the suicide rate
either is constant or decreases after age 65. Comparison of the expected
frequencies for the GEE and mixed-effects models reveal that they are
quite similar and the GEE does a slightly better job of recovering the
observed marginal rates.

A special feature of the mixed-effects model is the ability of estimat-
ing county-specific rates using empirical Bayes estimates of the random
effects as described in the previous section. Using these estimates, we can
accomplish two goals. First, we can estimate county-specific expected
suicide rates, which directly incorporate the effects race, sex, and age of
that county. Table A-3 provides a comparison of observed and expected
numbers of suicides (1996-1998) for 100 randomly selected counties. In-

TABLE A-1 Comparison of Maximum Marginal Likeihood (MMLE)
and Generalized Estimating Equations (GEE) for the Clustered Poisson
Regression Model

MMLE GEE

Effect Estimate SE Prob Estimate SE Prob

Intercept –4.331 0.040 <0.0001 –4.408000 0.048000 <0.0001
Female –1.009 0.076 <0.0001 –1.009000 0.073000 <0.0001
Black vs Other –0.292 0.103 0.0046 –0.279000 0.112000 0.0127
15–24 vs 05–14 2.788 0.041 <0.0001 2.787000 0.043000 <0.0001
25–44 vs 05–14 3.030 0.040 <0.0001 3.021000 0.043000 <0.0001
45–64 vs 05–14 2.971 0.041 <0.0001 2.975000 0.046000 <0.0001
65+ vs 05–14 3.371 0.041 <0.0001 3.390000 0.047000 <0.0001
Female x Black –0.345 0.036 <0.0001 –0.345000 0.041000 <0.0001
Female x 15–24 –0.664 0.080 <0.0001 –0.663000 0.077000 <0.0001
Female x 25–44 –0.355 0.077 <0.0001 –0.357000 0.074000 <0.0001
Female x 45–64 –0.223 0.077 0.0038 –0.223000 0.075000 0.0029
Female x 65+ –0.938 0.078 <0.0001 –0.945000 0.078000 <0.0001
Black x 15–24 0.065 0.106 0.5434 0.068000 0.107000 0.5297
Black x 25–44 –0.139 0.105 0.1829 –0.141000 0.107000 0.1877
Black x 45–64 –0.473 0.107 <0.0001 –0.486000 0.111000 <0.0001
Black x 65+ –0.740 0.112 <0.0001 –0.748000 0.117000 <0.0001
County Variance 0.280 0.003 <0.0001
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TABLE A-2 Observed and Expected Suicide Rates by Age, Race, and
Sex. Data: CMF 1996–1998

Age Number of Observed Expected Expected
Group Race Sex Suicides Population Rate Rate(1) Rate(2)

05–14 Black Male 79 9,256,227 0.000009 0.000010 0.000009
05–14 Black Female 28 8,978,221 0.000003 0.000003 0.000002
05–14 Other Male 620 50,356,003 0.000012 0.000014 0.000012
05–14 Other Female 206 47,847,778 0.000004 0.000005 0.000004
15–24 Black Male 1,333 8,389,386 0.000159 0.000177 0.000160
15–24 Black Female 191 8,352,196 0.000023 0.000024 0.000021
15–24 Other Male 9,482 47,906,710 0.000198 0.000222 0.000198
15–24 Other Female 1,673 45,396,608 0.000037 0.000042 0.000037
25–44 Black Male 2,546 15,274,935 0.000167 0.000184 0.000164
25–44 Black Female 474 17,191,095 0.000028 0.000033 0.000030
25–44 Other Male 27,209 109,106,670 0.000249 0.000283 0.000250
25–44 Other Female 6,977 108,864,081 0.000064 0.000072 0.000064
45–64 Black Male 861 7,741,680 0.000111 0.000124 0.000111
45–64 Black Female 224 9,633,227 0.000023 0.000026 0.000023
45–64 Other Male 17,358 72,740,945 0.000239 0.000267 0.000239
45–64 Other Female 5,307 76,289,629 0.000070 0.000078 0.000070
65+ Black Male 415 3,295,133 0.000126 0.000142 0.000131
65+ Black Female 83 5,140,632 0.000016 0.000014 0.000013
65+ Other Male 14,074 38,889,596 0.000362 0.000398 0.000361
65+ Other Female 2,814 55,229,051 0.000051 0.000057 0.000051

Note: (1) Mixed-effect model
(2) GEE model

spection of Table A-3 reveals remarkably close agreement between ob-
served and expected numbers of suicides.

Second, we can use the Bayes estimates directly to obtain county-level
suicide rates adjusted for the effects of race, sex, and age. In the case of a
Poisson model, the Bayes estimate for a given county is a multiple of the
national suicide rate adjusted for the case mix in that county (i.e., race, sex
and age). For example, a Bayes estimate of 1.0 represents an adjusted rate
that is equal to the national rate. By contrast, a Bayes estimate of 2.0
represents a doubling of the national rate, and a Bayes estimate of 0.5
represents one-half of the national rate. Figure A-2 displays the Bayes
estimates by county across the U.S. Inspection of Figure A-2 reveals that
even after accounting for these important demographic variables, consid-
erable spatial variability remains. Again, the highest adjusted rates are
typically found in the less densely populated areas of the western U.S.

The map in Figure A-2 also provides a useful tool for qualitative
research into the etiology of suicide. A natural approach is to examine the
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TABLE A-3 Observed and Expected Number of Suicides for 100
Randomly Selected Counties

Observed Expected Observed Expected
State County # of Deaths # of Deaths State County # of Deaths # of Deaths

56 7 16 10.3 51 75 5 5.9
53 63 169 170.4 20 159 6 4.5
5 91 14 13.6 21 103 14 8.7

47 111 13 9.4 40 45 1 1.6
54 93 1 2.8 31 61 1 1.5
28 5 9 5.5 31 91 0 0.3
27 141 22 21.7 40 73 9 6.3
38 47 0 1.0 20 203 1 1.0
21 59 25 27.5 1 5 8 8.2
48 451 54 50.2 38 51 0 1.4
48 87 3 1.4 38 39 2 1.3
18 97 391 385.3 21 95 11 12.0
35 7 8 6.2 48 73 32 25.8
48 383 2 1.5 23 11 38 39.6
31 41 3 4.3 55 101 58 59.5
18 7 2 3.4 17 107 9 10.8
45 61 6 5.9 47 127 1 1.9
19 1 4 3.4 55 55 28 28.1
8 119 13 9.9 21 223 5 3.4

36 3 22 20.9 30 97 1 1.4
19 93 2 2.9 19 51 2 3.0
12 95 303 314.1 47 129 4 6.4
49 49 89 91.1 48 9 2 3.0
28 45 30 24.1 19 5 9 6.7
18 107 19 16.9 28 69 3 3.0
5 1 6 6.8 46 19 6 4.1

17 167 64 64.8 27 171 31 30.8
39 89 43 44.7 28 53 1 2.4
28 1 9 9.5 20 31 2 3.1
53 23 0 0.9 51 47 18 15.0
48 213 30 28.8 46 123 3 2.7
55 107 9 7.1 12 81 135 129.6
31 177 6 6.7 2 122 22 20.4
17 49 12 12.2 21 61 0 3.4
55 75 18 17.5 21 25 7 6.3
8 55 3 2.7 26 13 6 4.0

29 121 4 5.4 18 157 42 44.1
40 125 34 30.2 21 165 2 2.2
20 73 3 3.2 48 447 2 0.8
21 109 7 5.5 13 265 3 0.6
29 197 2 1.8 2 100 2 1.0
51 133 7 5.0 55 11 4 5.2
29 105 8 10.0 48 81 0 1.3
47 181 14 9.7 21 229 6 4.6
51 103 9 5.5 55 35 32 32.3
16 15 3 2.2 39 151 112 113.5
38 55 2 3.5 28 89 17 18.4
39 17 91 93.6 19 167 4 8.2
55 51 3 2.8 23 27 17 15.7
19 119 3 4.2 38 1 0 1.1
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spatial distribution of Bayes estimates in Figure A-2 for outliers. For ex-
ample, in the western U.S. and Alaska where suicide rates are typically
high there are a few counties that have Bayes estimates that are consistent
with the national average. Similarly, in the central U.S. where there is a
high concentration of counties with the lowest suicide rates, there are a
few counties that exhibit the highest suicide rates. As an example, Table
A-4 displays the Bayes estimates, observed and expected numbers of sui-
cides and suicide rates for all counties in Alaska and New Mexico and the
8 counties with estimated adjusted suicide rates less than or equal to half
of the national average (national average is 12.33 suicides per 100,000
during the period of 1996–1998). Table A-4 reveals that although there are
generally elevated suicide rates in Alaska and New Mexico relative to the
national average, there are several counties with low rates, similar to the
national average. What are the protective factors that have produced these
spatial anomalies? Are these spatial anomalies simply due to reporting
bias or some other unmeasured characteristic that has produced the out-
lying Bayes estimate. Examining these spatial anomalies in greater detail
is certainly a fruitful area for further research.

FIGURE A-2 Bayes Estimates of County-Level Deviations from the National Sui-
cide Rates per 100,000 (1996–1998), Adjusted for Age, Sex, and Race.

< = 0.50
1.26–1.50

0.51–0.75
1.51–1.75

0.76–1.00
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TABLE A-4 Observed and Expected rates per 100,000 for Alaska,
New Mexico, and Counties with BE <= 0.50

Observed Expected Observed
State County Name # of Suicides # of Suicides Rate/100,0

ALASKA ALEUTIANS EAST 1 0.84 15.66
ALASKA ALEUTIANS WEST 2 1.92 16.27
ALASKA ANCHORAGE 118 115.66 16.90
ALASKA BETHEL 22 10.17 52.75
ALASKA BRISTOL BAY 1 0.58 26.75
ALASKA DILLINGHAM 4 1.46 34.00
ALASKA FAIRBANKS NORTH STAR 52 46.63 22.51
ALASKA HAINES 2 0.96 32.20
ALASKA JUNEAU 13 11.95 15.56
ALASKA KENAI PENINSULA 22 20.38 16.65
ALASKA KETCHIKAN GATEWAY 4 4.91 10.28
ALASKA KODIAK ISLAND 5 5.17 12.42
ALASKA LAKE AND PENINSULA 4 0.63 87.45
ALASKA MATANUSKA-SUSITNA 29 25.80 19.23
ALASKA NOME 14 5.02 58.89
ALASKA NORTH SLOPE 10 3.35 53.11
ALASKA NORTHWEST ARCTIC 15 3.87 87.41
ALASKA PRINCE OF WALES-OUTER 3 2.64 15.29
ALASKA SITKA 6 3.71 25.55
ALASKA SKAGWAY-HOONAH-ANGOON 1 1.34 9.36
ALASKA SOUTHEAST FAIRBANKS 6 2.69 38.23
ALASKA VALDEZ-CORDOVA 1 3.31 3.47
ALASKA WADE HAMPTON 18 4.37 105.40
ALASKA WRANGELL-PETERSBURG 8 3.73 41.81
ALASKA YAKUTAT 0 0.29 0.00
ALASKA YUKON-KOYUKUK 16 5.91 73.37
ILLINOIS MC LEAN 17 25.62 4.31
NEW JERSEY HUNTERDON 13 22.23 3.86
NEW JERSEY MORRIS 80 88.20 6.27
NEW JERSEY UNION 80 88.66 5.73
NEW MEXICO BERNALILLO 303 295.93 20.70
NEW MEXICO CATRON 1 1.18 12.76
NEW MEXICO CHAVES 24 23.46 13.88
NEW MEXICO CIBOLA 12 9.84 16.81
NEW MEXICO COLFAX 8 6.16 20.83
NEW MEXICO CURRY 23 20.28 17.94
NEW MEXICO DE BACA 2 1.05 29.93
NEW MEXICO DONA ANA 63 62.45 13.81
NEW MEXICO EDDY 30 26.30 20.25
NEW MEXICO GRANT 23 17.83 26.42
NEW MEXICO GUADALUPE 2 1.64 17.59
NEW MEXICO HARDING 1 0.40 38.83
NEW MEXICO HIDALGO 1 2.14 5.77
NEW MEXICO LEA 15 16.90 9.68
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a,

pected Observed Expected Bayes
f Suicides Rate/100,000 Rate/100,000 Population Estimate

84 15.66 13.08 2,128 1.01
92 16.27 15.61 4,098 1.00
66 16.90 16.56 232,752 1.24
17 52.75 24.37 13,902 2.58
58 26.75 15.50 1,246 1.03
46 34.00 12.44 3,921 1.22
63 22.51 20.19 76,998 1.50
96 32.20 15.52 2,070 1.08
95 15.56 14.30 27,850 1.07
38 16.65 15.43 44,035 1.11
91 10.28 12.62 12,967 0.92
17 12.42 12.85 13,415 0.97
63 87.45 13.69 1,524 1.31
80 19.23 17.10 50,276 1.26
02 58.89 21.11 7,924 2.05
35 53.11 17.80 6,276 1.70
87 87.41 22.54 5,720 2.45
64 15.29 13.45 6,541 1.02
71 25.55 15.80 7,827 1.19
34 9.36 12.58 3,561 0.97
69 38.23 17.13 5,232 1.30
31 3.47 11.51 9,597 0.82
37 105.40 25.59 5,692 3.00
73 41.81 19.47 6,377 1.40
29 0.00 12.45 764 0.97
91 73.37 27.08 7,269 2.24
62 4.31 6.49 131,572 0.48
23 3.86 6.59 112,392 0.46
20 6.27 6.91 425,476 0.49
66 5.73 6.35 465,455 0.49
93 20.70 20.22 487,809 1.48
18 12.76 15.02 2,613 0.98
46 13.88 13.57 57,623 1.02
84 16.81 13.78 23,799 1.17
16 20.83 16.03 12,799 1.15
28 17.94 15.82 42,733 1.22
05 29.93 15.64 2,227 1.08
45 13.81 13.69 152,009 1.02
30 20.25 17.76 49,371 1.31
83 26.42 20.48 29,022 1.49
64 17.59 14.42 3,790 1.02
40 38.83 15.70 858 1.05
14 5.77 12.35 5,775 0.90
90 9.68 10.91 51,633 0.84

continues
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NEW MEXICO LINCOLN 17 10.72 37.89
NEW MEXICO LOS ALAMOS 8 7.68 15.39
NEW MEXICO LUNA 22 15.23 33.63
NEW MEXICO MC KINLEY 30 25.16 16.60
NEW MEXICO MORA 3 2.05 22.35
NEW MEXICO OTERO 16 17.58 10.55
NEW MEXICO QUAY 3 3.72 10.51
NEW MEXICO RIO ARRIBA 37 27.71 36.07
NEW MEXICO ROOSEVELT 7 6.83 13.65
NEW MEXICO SANDOVAL 30 29.60 12.85
NEW MEXICO SAN JUAN 44 40.91 15.47
NEW MEXICO SAN MIGUEL 19 14.81 23.81
NEW MEXICO SANTA FE 81 75.18 23.93
NEW MEXICO SIERRA 22 11.37 70.75
NEW MEXICO SOCORRO 14 8.99 31.08
NEW MEXICO TAOS 12 10.79 16.35
NEW MEXICO TORRANCE 12 7.78 29.56
NEW MEXICO UNION 1 1.53 8.86
NEW MEXICO VALENCIA 29 26.99 16.84
NEW YORK NASSAU 217 225.92 5.92
NEW YORK ROCKLAND 30 40.87 3.86
NEW YORK WESTCHESTER 163 167.11 6.51
TEXAS HIDALGO 77 85.03 5.66

Observed and expected number of suicides : sum of 1996 - 1998
Population = Annual population

TABLE A-4 Continued

Observed Expected Observed
State County Name # of Suicides # of Suicides Rate/100,

MIXED-EFFECTS ORDINAL REGRESSION MODELS

In motivating probit and logistic regression models, it is often as-
sumed that there is an unobservable latent variable (y) which is related to
the actual response through the “threshold concept.” For a binary re-
sponse, one threshold value is assumed, while for an ordinal response, a
series of threshold values γ 1, γ 2, …, γ K–1, where K equals the number of
ordered categories, γ 0 = –∞, and γ K = ∞. Here, a response occurs in cat-
egory k (Y = k) if the latent response process y exceeds the threshold value
γ k–1, but does not exceed the threshold value γ k.

The traditional ordinal regression model is parameterized such that
regression coefficients α  do not depend on k, i.e., the model asumes that
the relationship between the explanatory variables and the cumulative
logits does not depend on k. McCullagh (1980) calls this assumption of
identical odds ratios across the K – 1 cut-offs, the proportional odds assump-
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72 37.89 23.88 14,955 1.64
68 15.39 14.77 17,330 1.01
23 33.63 23.28 21,807 1.70
16 16.60 13.92 60,256 1.44
05 22.35 15.27 4,474 1.07
58 10.55 11.59 50,533 0.86
72 10.51 13.03 9,516 0.93
71 36.07 27.01 34,197 2.07
83 13.65 13.31 17,099 1.00
60 12.85 12.68 77,840 1.00
91 15.47 14.38 94,802 1.25
81 23.81 18.57 26,596 1.38
18 23.93 22.20 112,852 1.58
37 70.75 36.57 10,364 2.33
99 31.08 19.96 15,014 1.48
79 16.35 14.70 24,469 1.08
78 29.56 19.15 13,533 1.39
53 8.86 13.55 3,762 0.95
99 16.84 15.67 57,397 1.15
92 5.92 6.17 1,221,351 0.44
87 3.86 5.25 259,392 0.40
11 6.51 6.67 834,764 0.50
03 5.66 6.25 453,250 0.50

pected Observed Expected Bayes
f Suicides Rate/100,000 Rate/100,000 Population Estimate

tion. This assumption implies that the effect of a regressor variable is the
same across the cumulative logits of the model, or proportional across the
cumulative odds. In the present context, this implies that the effect of an
intervention is the same on the shift from no ideation to suicidal ideation,
as it is from suicidal ideation to a suicidal attempt, an assumption that is
questionable at best. As noted by Peterson and Harrell (1990), hovever,
examples of non-proportional odds are not difficult to find. Recently
Hedeker and Mermelstein (1998) have described an extension of the ran-
dom effects proportional odds model to allow for non-proportional odds
for a set of explanatory variables. For example, it sems reasonable to
assume that the effects of the model covariates on suicidal ideation and
suicidal attempts may not be the same. The resulting mixed-effects partial
proportional odds model follows Peterson and Harrell’s (1990) extension
of the fixed-effects proportional odds model.
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FPO

Proportional Odds Model

Assuming that there are i = 1, …, N level-2 units and j = 1, …, ni level-
1 units nested within the ith level-2 unit. The cumulative probabilities for
the k ordered categories (k = 1, … K) are defined for the ordinal outcomes
Y as:

P Y kijk i k= ≤Pr( | , , )β αγ ,

where the mixed-effects logistic regression model for these cumulative
probabilities is given as

log ,
P

P
ijk

ijk

k ij
T

i ij
T

1−( ) = + +γ x wβ α ,

with K – 1 strictly increasing model intercepts γ k (i.e., γ 1 > … > γ K–1). As
before, wij is the p × 1 covariate vector and xij is the design vector for the r
random effects, both vectors being for the jth level-1 unit nested within
level-2 unit i. Also, α  is the p × 1 vector of unknown fixed regression
parameters, and β i is the r × 1 vector of unknown random effects for the
level-2 unit i. Since the regression coefficients , α  do not depend on k, the
model assumes that the relationship between the explanatory variables
and the cumulative logits does not depend on k.

As in most mixed-effects models, it is convenient to orthogonally
transform the response model. Letting β = Λt, where Λ Λ T= Σβ is the
Cholesky decomposition of Σβ, the reparameterized model is then writ-
ten as

log
( )

P

P
ijk

ijk
k ij

T
i ij

T

1−
= + +γ x t wΛ α ,

where ti are distributed according to a multivariate standard normal dis-
tribution.

Partial-Proportional Odds Model

To allow for a partial proportional odds model the intercepts γ k are de-
noted instead as γ 0k, and the following terms are added to the model:

log
( )

( )* *P

P
ijk

ijk
k ij

T
k ij

T
i ij

T

1 0−
= + + +γ u x Lt w aγ

or absorbing γ 0k and γk* into γk,
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log
( )

P

P
ijk

ijk
ij
T

k ij
T

i ij
T

1−
= + +u x t wγ αΛ

where, uij is a [(h+1) × 1] vector containing (in addition to a 1 for γ 0k) the
values of observation ij on the subset of h covariates for which propor-
tional odds are not assumed (i.e., uij is a subset of wij). In this model, γk is
a (h+1) × 1 vector of regression coefficients associated with the h variables
(plus the intercept) in uij. Notice that the effects of these h covariates (u*ij)
vary across the (K – 1) cumulative logits. This extension of the model
follows similar extensions of the ordinary fixed-effects ordinal logistic
regression model discussed by Peterson and Harrell (1990) and Cox (1995).
Terza (1985) discusses a similar extension for the ordinal probit regres-
sion model.

There is a caveat in this extension of the proportional odds model. For
the explanatory variables without proportional odds, the effects on the
cumulative log odds, namely (uij*)T γk*, result in (K – 1) non-parallel re-
gression lines. These regression lines inevitably cross for some values of
u*, leading to negative fitted values for the response probabilities. For u*
variables contrasting two levels of an explanatory variable (e.g., gender
coded as 0 or 1), this crossing of regression lines occurs outside the range
of admissible values (i.e., < 0 or > 1). However, if the explanatory variable
is continuous, this crossing can occur within the range of the data, and so,
allowing for non-proportional odds is problematic. For continuous ex-
planatory variables, other than requiring proportional odds, a solution to
this dilemma is sometimes possible if the variable u has, say, m levels with
a reasonable number of observations at each of these m levels. In this case
(m – 1) dummy-coded variables can be created and substituted into the
model in place of the continuous variable u.

With the above mixed-effects regression model, the probability of a
response in category k for the i-th level-2 unit, conditional on γk, α, and t
is given by:

log ,
P

P
ijk

ijk

k ij
T

i ij
T

1−( ) = + +γ x wβ α

where, under the logistic response function,

P
zjk

jk

=
+ −

1
1 exp( )

,

with zjk j
T

k j
T

j
T= + +u x t wγ αΛ . Note that Pj0 and PjK = 1.
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Estimation of the p covariate coefficients α, the population variance-
covariance parameters � (with r(r+1)/2 elements), and the (h + 1)(K – 1)
parameters in γk (k = 1, …, K – 1) is described in detail by Hedeker and
Gibbons (1994).

Illustration

To illustrate application of the mixed-effects ordinal logistic regres-
sion model, we reanalyzed longitudinal data from Rudd et al. (1996) on
suicidal ideation and attempts in a sample of 300 suicidal young adults
(personal communication, M.D. Rudd, Baylor University, October 2001).
180 subjects were assigned to an outpatient intervention group therapy
condition and 120 subjects received treatment as usual. In this analysis,
we used an ordinal outcome measure of 0=low suicidal ideation, 1=clini-
cally significant suicidal ideation, and 3=suicide attempt. Suicidal ide-
ation was defined as a score of 11 or more on the Modified Scale for
Suicide Ideation (MSSI; Miller et al., 1986). Model specification included
main effects of month (0, 1, and 6) and treatment (0=control, 1=interven-
tion), and the treatment by month interaction. Although data at 12, 18 and
24 months were also available, the drop-out rates at these later months
were too large for a meaningful analysis. In addition, to illustrate the
flexibility of the model, depression as measured by the Beck Depression
Inventory (BDI; Beck and Steer, 1987) and anxiety as measured by the
Millon Clinical Multiaxial Inventory (MCMI-A; Millon, 1983) were treated
as time-varying covariates in the model, to relate fluctuations in depressed
mood and anxiety to shifts in suicidality.

Table A-5 displays the observed proportions in each of the three ordi-
nal suicide categories as a function of month and treatment. Table A-5
reveals that, if anything, the observed rate of attempts is as high or higher
in the intervention group than the control group. Note that this is also
true at baseline, therefore, these difference may be an artifact of random-
ization.

Table A-6 displays the model parameter estimates, standard errors,
and associated probability estimates. A model with both random inter-
cept and slope (i.e., month) effects failed to converge because the variance
component for the intercept was close to zero. In light of this, the model
was specified with a single random effect (i.e., a random slope model).
Table A-6 reveals that both of the time-varying covariates, depression and
anxiety, were significantly associated with suicidality. By contrast, the
treatment by time interaction was not significant, indicating that the in-
tervention did not significantly affect the rates suicide ideation or at-
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TABLE A-5 Suicide as a Function of Treatment and Time, Observed
Frequencies

Suicide
Month None Ideation Attempt Total

0 Control 11 43 66 120
9.2% 35.8% 55.0%

Active 11 56 113 180
6.1% 31.1% 62.8%

1 Control 70 18 2 90
77.8% 20.0% 2.2%

Active 96 32 7 135
71.1% 23.7% 5.2%

6 Control 41 8 1 50
82.0% 16.0% 2.0%

Active 61 11 3 75
81.3% 14.7% 4.0%

TABLE A-6 Mixed-effects Ordinal Regression Model, Suicide Data
(Rudd et. al., 1996)

Variable Estimate Stand. Error Z p-value

Month –3.33237 0.44739 –7.44855 0.00000 (2)
Intercept 0.80413 0.39477 2.03695 0.04165 (2)
Treatment 0.34707 0.21230 1.63484 0.10208 (2)
Treatment × Time –0.01756 0.32389 –0.05422 0.95676 (2)
Depression 0.02591 0.01047 2.47364 0.01337 (2)
Anxiety 0.00970 0.00462 2.09768 0.03593 (2)

Random effect variance term (standard deviation)

Month 1.77373 0.25394 6.98491 0.00000 (1)

Thresholds (for identification: threshold 1 = 0)

2 2.17069 0.17705 12.26010 0.00000 (1)

(1) = 1-tailed p-value
(2) = 2-tailed p-value
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tempts over time. The random month effect was significant, indicating
appreciable inter-individual variability in the rates of change over time.

It might be argued, that by including the effects of depression and
anxiety in the model, the effect of treatment and the treatment by time
interaction may be masked. For example, the intervention may work by
modifying depression and anxiety which are in turn related to suicide
ideation and attempts. In this case, including depression and anxiety in
the model may mask the effect of the intervention. Reanalysis excluding
depression and anxiety, however, also yielded nonsignificant treatment
related effects, suggesting that this is not the case. Finally, a nonpropor-
tional odds model, in which the treatment by time interaction was al-
lowed to be category-specific, also failed to identify any positive treat-
ment related effects on suicide ideation or attempts.

INTERVAL ESTIMATION

Poisson Confidence Limits

A (1 – α)100% confidence interval for the true suicide rate λ can be
approximated as

ˆ
ˆ

( – / )

/

λ λ
α±









z

n1 2

1 2

(11)

where λ̂  = y/n, y is the total number of suicides over n time intervals (e.g.,
months) or geographic areas (e.g. counties), and z is an upper percentage
point of the normal distribution. In general, the approximation will work
extremely well for y ≥ 20. When y < 20 tabled values are available in Hahn
and Meeker (1991).

As an example, consider the case in which after 61 months of observa-
tion for a particular county, 123 suicides are recorded; therefore, y = 123
and n = 61. The 95% confidence limit for the population suicide rate λ is
therefore

2 016 1 965
2 016

61
1 659 2 373

1 2

. .
.

. ,  .
/

± 



 = . (12)

In light of this, we can have 95% confidence that the true suicide rate
is between 1.659 and 2.373 suicides per month.
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Poisson Prediction Limits

Cox and Hinkley (1974) consider the case in which y has a Poisson
distribution with mean µ. Having observed y their goal is to predict y*,
which has a Poisson distribution with mean cµ, where c is a known con-
stant. In the present context, y is the number of suicides observed in n
previous time-periods, and y* is the number of suicides observed in a
single future time-period, therefore, c = 1/n. Alternatively, for a given
time period, n may represent a number of counties, and our inference is to
the predicted suicide rate in a single future county for the same length of
time.

Following Cox and Hinkley (1974), Gibbons (1987) derived a predic-
tion limit using as an approximation the fact that the left side of:

y
c y y

c
c y y

c
t n*

( *)
( )

( *)
( ) [ , ]− +

+






+
+







< −1 1

2

2 1
2

α (13)

is approximately a standard normal deviate, therefore, the 100 (1 – α)%
prediction limit for y* is formed from percentage points of the normal
distribution. Upon solving for y* the upper limit value is found as the
positive root of the quadratic equation:

y cy
z c

zc y c z* ( / ) /= + + + +
2

2

2
1 1 4 . (14)

Returning to the previous example in which after 61 months of obser-
vation for a particular county, 123 suicides are recorded, we have y = 123
and c = 1/61. The 95% confidence Poisson prediction limit is given by

y*
( . )

( )
.

( ) ( . ) /

.

= + + + +

=

123
61

1 645
2 61

1 645
61

123 1 61 1 645 4

4 396

2
2

 suicides in the next month.

The prediction limit reveals that we can have 95% confidence that no
more than four suicides will occur in the next month.

Poisson Tolerance Limits

The uniformly most accurate upper tolerance limit for the Poisson
distribution is given by Zacks (1970). In terms of a future time interval, we
can construct an upper tolerance limit for the Poisson distribution that
will cover P(100)% of the population of future measurements with (1 –
α)100% confidence. The derivation begins by obtaining the cumulative
probability that a or more suicides will be observed in the next time pe-
riod:
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Pr( , ) ( , )a f x
x a

µ µ=
=

∞

∑ (15)

which can be approximated by:

Pr( , ) Pr( [ ])a aµ χ µ= + ≥2 2 2 2 (16)

where χ2[f] designates a chi-square random variable with f degrees of
freedom. This relationship between the Poisson and chi-square distribu-
tion was first described by Hartley and Pearson (1950). Given n indepen-
dent and identically distributed Poisson random variables the sum

T xn i
i

n

=
=
∑

1

(17)

also has a Poisson distribution. Substituting Tn for µ, we can find the
value for which the cumulative probability is 1 – α , that is,

K T
n

Tn n1 1
21

2
2 2− −= +α αχ( ) [ ] . (18)

The P(100)% upper tolerance limit is therefore Pr–1[P; K1–α(Tn)] = smallest
j (≥ 0) such that

χγ α
2

12 2 2j K Tn+[ ] > − ( ) . (19)

The required probability points of the chi-square distribution can be most
easily obtained using the Peizer and Pratt approximation described by
Maindonald (1984:294).

Returning to the previous example, where after 61 months of obser-
vation for a particular county, 123 suicides are recorded, we have, Tn =
123 and n = 61. Furthermore, we require the resulting tolerance limit to
have 99% coverage and 95% confidence. The cumulative 95% probability
point is

K. .( ) [ ( ) ] .95 95
2123

1
122

2 123 2 2 3421= + =χ

The 99% upper tolerance limit is obtained by finding the smallest non-
negative integer j such that:

χ2
.01 [2 j + 2] > 2 (2.3421) = 4.6842

Inspection of standard chi-square tables (extracted below for j = 5 to
7) reveals that the value of j that satisfies this equation is 7.

j χ 2[2 j + 2]

5 3.5706
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6 4.6604
7 5.8122

Therefore, the P–1 [.99 ; K.95(123)] upper tolerance limit is 7 suicides per
month in the example posed.
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C
Workshop Agendas

WORKSHOP ON RISK FACTORS FOR SUICIDE

The Arnold and Mabel Beckman Center of
the National Academy of Sciences, Irvine, CA

March 14th, 2001

8:30–8:45 Remarks and introduction by chairs: W. Bunney and A.
Kleinman

Topic 1: Epidemiology & Measurement

8:45–9:15 Eve Mościcki
“Epidemiology of suicide”

9:15–9:45 David Goldston & Gregory Brown
“Issues in measurement”

9:45–10:30 Discussion

Topic 2: Socio-Cultural Factors

10:45–11:15 Ron Maris
“Social and cultural factors in suicide risk”

11:15–11:45 Discussion
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Topic 3: Biologic Factors

11:45–12:15 Ghanshyam Pandey
“Neurobiology of teenage and adult suicide: Possible
biological markers for identification of suicidal patients”

12:15–12:45 William Byerley
“Strategies to identify genes for complex diseases”

12:45–1:15 Discussion

Topic 4: Developmental Factors & Trauma

2:00–2:30 Martin Teicher
“Neurobiological consequences of childhood abuse and
neglect”

2:30–3:00 Robert Post
“Association of early physical or sexual abuse with suicide
attempts in bipolar illness”

3:00–3:30 Discussion

Topic 5: Psychologic Factors

3:45–4:15 Ed Shneidman
“Psychologic factors in suicide”

4:15–4:45 Discussion

4:45–5:15 Closing Comments

5:15 Adjourn

WORKSHOP ON SUICIDE PREVENTION

Green Building of the National Academy of Sciences, Room 104
2001 Wisconsin Avenue, NW, Washington, D.C.

May 14th, 2001

8:30-8:45 Remarks and introduction by the chair: William Bunney

8:45-9:15 C. Hendricks Brown
“Design choices and analytical strategies for population-
based prevention programs: Implications for suicide
prevention”

9:15-9:45 Discussion
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9:45-10:15 John Kalafat
“A systems approach to youth suicide prevention”

10:15-10:45 Discussion

10:45-11:15 Madelyn Gould
“Suicide contagion”

11:15-11:45 Discussion

12:45-1:15 Aaron T. Beck
“Cognitive approaches to suicide”

1:15-1:45 Discussion

1:45-2:15 Kate Comtois
“Research and usual care prevention efforts across
psychiatric diagnoses”

2:15-2:45 Discussion

3:00-3:30 Herbert C. Schulberg
“Preventing suicide in ambulatory medicine patients: Does
the primary care physician have a role?”

3:30-4:00 Discussion

4:00-4:30 David Hemenway
“Firearm availability and suicide”

4:30-5:00 Discussion

5:00-5:30 Closing Comments

5:30 Adjourn

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


475

Acetaminophen, 285-286
Adherence to treatment, 253-254, 316, 429

adolescents, 354
elderly persons, 43, 353
lithium, 234-235, 254
medications, 43, 234-235, 253-254, 255,

337-338, 350, 353
Administration on Aging, 15, 438
Adolescents and youth, 2, 15, 19, 40-41, 42,

70, 87-89, 131, 200, 211, 425, 438,
452

see also School factors
adherence to treatment, 354
alcohol and substance abuse, 40-41, 49,

88-89, 276
assessment instruments, 230
barriers to treatment, 20, 333, 336, 343,

354-355, 362, 475
childhood trauma, 167, 173-174, 177,

179-180, 199
clustering of suicides, 395
cost of suicide to society, 56
crisis centers and hotlines, 290
drug overdoses, 286
emergency care, 345, 354
firearm use in suicide, 41, 167, 280, 283-

284
follow-up care, 255-256, 345
genetic factors, 131-132

Index

imitation and contagion, 131-132, 278,
395

military personnel, 305
Native Americans, 308-309
number of suicides, xi, 1, 17, 40, 46, 57-

58, 425
physicians of, 354-355
pregnancy prevention, 275
preventive efforts, 20, 333, 336, 343, 354-

355, 362, 475
psychological autopsies, 378
racial/ethnic factors, 45, 46, 47-48, 49,

256
religious influences, 256
rural areas, 36
serotonin, 127
sexual abuse, 161, 179-180
sexual orientation, 54-55
surveillance, 386
violence and aggressive behavior, 95,

100
Adoption, children, 2, 132, 133, 140-141
Adrenal gland, see Hypothalamic-pituitary-

adrenal axis; Noradrenergic
system

African-Americans, 44-47, 57, 256, 397-398,
452

childhood trauma, 162
employment factors, 205-206
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firearm use in suicide, 280
violence, 215, 305

Age factors, xi, 7, 10, 38, 396-400, 452-453
see also Adolescents and youth;

Children; Elderly persons
alcohol abuse, 84
anti-psychotic medications, 236
anxiety disorders, 75
assessment of patients, 231, 232
bipolar disorder, 234
cost of suicide to society, 56, 57
hotlines, 290
inpatient care, 250
Native Americans, 308
number of suicides, 1, 38, 39
racial/ethnic factors, 44-45, 47-48
serotonin, 126-127
sexual orientation, 54-55

Agency for Health Care Policy and
Research, 302

Agency for Health Care Research and
Quality (AHRQ), 14, 436

Aggression, see Child abuse; Impulsivity;
Sexual abuse; Violence and
aggressive behavior

Agoraphobia, 76, 87
AIDS, see HIV/AIDS
Air Force, see U.S. Air Force
Alaskan Natives, 47-49, 199, 310, 355-356
Alcohol abuse, 2, 3, 5, 69, 70, 81-85, 86, 96,

99-100, 394
see also Substance abuse
adolescents, 49, 88-89, 276
barriers to treatment, 342
bipolar disorder, 74
childhood trauma, 165, 167, 168, 179
diagnosis, 71
firearm use in suicide, 40, 81, 83, 282
gender factors, 40, 84
genetic factors, 131, 136, 137-138
historical perspectives, 21, 22
international perspectives, 81, 83, 85,

211
National Institute on Alcohol Abuse

and Alcoholism (NIAAA), 1, 12,
20, 433

Native Americans, 81, 82, 83, 308, 309-
310

race/ethnicity, 81, 82, 83, 84, 308, 309-
310

religious influences, 202, 203

school-based prevention programs, 276
serotonin, 123-124, 137
surveillance, 380

Ambulatory care, see Inpatient care
American Academy of Pediatrics, 14, 183,

436
American Association of Suicidology, 14,

278, 290
American College of Family Physicians, 14,

436
American College of Physicians, 14, 436
American Foundation for the Prevention of

Suicide, 14, 278, 438
American Indians, see Native Americans
American Medical Association, 5, 339-340
American Psychiatric Association, 14, 71,

438
American Psychological Association, 14
American Society of Internal Medicine, 14,

436
Amitriptyline, 287
Animal studies, 77, 122, 128

childhood trauma, 158, 172
Annenberg Public Policy Center, 278
Anticonvulsants, 233, 235-236, 287
Antidepressant medications, 2, 235, 237-

242, 299, 340, 341, 347, 349, 353,
403

clinical trials, 238-240, 241-242, 257
overdose suicides, 287, 340
serotonin reuptake inhibitors (SSRIs),

238-239, 240, 241, 342
tricyclic antidepressants, 239, 240, 287

Anti-psychotic medications, 4, 236-237, 350
Anxiety disorders, 75-76, 84, 86, 95, 400-

401, 462
see also Panic disorder; Post-traumatic

stress disorder
agoraphobia, 76, 87
antidepressant medications and, 240,

242
assessment of patients, 231
Beck Anxiety Scale, 231
childhood trauma, 176, 178, 183
inpatient care, 250
medications, 240, 242, 258, 299
neurochemistry, 77, 92-93
panic disorder, 76
psychotherapy, 247
religious influences, 203

Anxiolytics, 240, 242, 258, 299
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Asia, 35, 196, 208
see also specific countries
immigrants from, 50, 51
insecticides as means of suicide, 280

Assisted suicide, 21, 44
Association of Poison Control Centers, 287
Attitudes and beliefs, 6, 70, 89-90, 204, 230,

316, 349-350, 351, 352-353
see also Depression; Guilt and shame;

Religious influences; Self-efficacy
and self-esteem; Social and
cultural factors; Stigma;
Temperament

clergy, 257
correctional institution staff, 358, 359
discrimination,

gender-based, 209-210
racial/ethnic, 209-210, 214, 215, 332-

334, 355, 358-359
gatekeeper training, 299
school-based prevention programs, 294-

295
Australia, 36, 39, 50, 81, 134, 164, 196, 207,

208, 256, 278, 285, 312
Austria, 35, 196, 278, 279-280, 288, 296
Auto exhaust, 19, 288-289
Autopsies, see Brain and brain repositories;

Coroners and medical examiners;
Psychological autopsies; Tissue
samples

Beck Anxiety Scale, 231
Beck Depression Inventory, 231, 400
Beck Hopelessness Scale, 231
Befrienders International Centers, 289, 290
Benzodiazepines, 242
Bereavement, 4, 13, 19, 22

elderly persons, 42, 352
widows and widowers, 3, 23, 198, 204,

352
Big Horn Center for Public Policy, 303
Biological factors, x, 2, 119-155, 213-215,

424, 426, 429, 431-432
see also Brain and brain repositories;

Genetic factors; Neurochemistry;
Pharmaceuticals

biological markers, 230
childhood trauma, 158, 170-172, 184
physiological stress system, 26, 75, 77,

89, 92, 94, 119, 120-122, 130, 131,
140

psychological autopsies and, 378
violence, 119, 120, 122, 125, 126, 128,

131, 136, 138, 140, 235-236, 241
Bipolar disorder, 71, 73, 346

see also Depression
adolescents and youth, 87
electroconvulsive therapy, 242-243
inpatient care, 251
lithium treatment, 4, 233-235, 253, 348
mood stabilizers, 233-236, 253, 346, 348,

350
serotonin, 125
time factors, 74, 254

Black persons, see African-Americans
Borderline personality disorder, 79-81
Brain and brain repositories, 10, 119, 120,

123-124, 127-130, 139-149, 425-
426, 428, 429

see also Hypothalamic-pituitary-adrenal
axis; Neurochemistry; Serotonin

antidepressants, negative effects, 240
cerebrospinal fluid, 123, 124-126
childhood trauma, 158, 171-173, 181-182
noradrenergic system, 122, 128-129, 140
psychological autopsies and, 378

Britain, see United Kingdom

Call to Action, 27, 436
Canada, 35, 47, 48, 57, 207, 278, 284, 309-

310, 344
Carbamazepine, 235
Case-control studies, 142, 309, 356, 402
Case management, 254
Catecholamine, 92, 172
Center for Studies of Suicide Prevention,

see Suicide Research Unit
Center for the Study and Prevention of

Suicide, 306
Centers for Disease Control and Prevention

(CDC), 1, 9, 12, 14, 19-20, 307, 308
Internet site, 57
media coverage of suicides, 278
research centers, 406, 410, 411
surveillance, 12-13, 303, 382, 384, 385-

386, 387, 433-434
Cerebrospinal fluid, 123, 124-126
Child abuse, 4, 80, 158-159, 162-164, 174-

178, 182, 297, 432
memory of lacking, 163, 175
post-traumatic stress disorder, 172, 173
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prevention programs, 176-177, 181, 182-
183, 184, 303-304

sexual, 132-133, 141, 158, 161-170
(passim), 173, 174, 175, 176, 177,
179-181, 183

Childhood trauma, xi, 3-4, 21, 22, 52, 80-81,
96-97, 131, 132, 141, 157-191, 199,
432

adolescents, 167, 173-174, 177, 179-180,
199

age of onset, 169, 179-180
alcohol abuse, 165, 167, 168, 179
animal studies, 158, 172
anxiety, 176, 178, 183
brain effects, 158, 171-173, 181-182
clinical trials, 164, 165, 167, 169, 183
cognitive-behavioral factors, 158, 170,

173, 174-177, 179, 181, 183, 184
community programs and studies, 166,

178, 179, 182, 183
crime, 165, 174, 176
depression, 3, 159, 165, 171-172, 176,

177-178, 183
epidemiology, 157-168 (passim), 178-

179, 184
gender factors, 160, 161, 166, 168, 169,

170, 183
hypothalamic-pituitary-adrenal axis

(HPA), 171-172, 173
legal issues, 164, 182
longitudinal studies, 163, 177-178, 179-

180, 183, 184
memory of, 163
Native Americans, 162, 199
neurochemistry, 158, 171-172, 173, 184
pathway analysis, 157, 164, 179-182
physicians, 183
post-traumatic stress disorder (PTSD),

171-172, 173, 177, 178, 181-182
preventive measures, 176-177, 181, 182-

183, 184, 303-304
prisoners’ children, 159, 161, 165
prospective studies, 165, 166, 177
psychiatric and psychological factors,

general, 3, 158, 159, 161, 165, 168,
170, 177-181, 183

psychological autopsies, 165, 167
race/ethnicity, 162
research methodology, 157-158, 162-164,

172-173
clinical trials, 164, 165, 167, 169, 183

epidemiology, 157-168 (passim), 178-
179, 184

pathway analysis, 157, 164, 179-182
prospective studies, 165, 166, 177

resiliency, 174
retrospective studies, 164, 179-180
self-efficacy and self-esteem, 169, 173,

174, 175, 181
sociocultural factors, 170, 173-177, 184
socioeconomic status, 159, 165, 179
substance abuse, 159, 161, 165, 173, 177-

179, 181
Surgeon General’s reports, 157, 176,

182, 295-296
time factors, 157, 163
treatment, general, 157, 176-178, 182-

183, 184
Children, 87-89

see also Adolescents and youth;  Genetic
factors; School factors

adoption, 2, 132, 133, 140-141
barriers to treatment, 336
educational interventions, 15
historical perspectives, 22
immigrants, 51
isolation from, 250
parental separation from/death of

child, ix, 19
personality disorders, 80-81
psychological autopsies, 377
sexual orientation, 54-55

China, ix, 2, 7, 23, 33, 35, 36, 39, 69, 207-213
(passim), 360

Cigarette smoking, see Smoking
City of God, 23
Clinical guidelines, 5, 13-14, 230, 231, 392

barriers to treatment, 336-349 (passim)
elderly persons, 302, 339-340
emergency care, 345
follow-up care, 255
psychotherapy, 246

Clinical trials, 8, 12, 100, 257, 300-301, 317,
403-404, 423, 424, 429, 432, 433

antidepressant medications, 238-240,
241-242, 257

barriers to treatment, 336
childhood trauma, 164, 165, 167, 169,

183
dexamethasone suppression test, 121
elderly persons, 302
electroconvulsive therapy, 243, 257
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ethical issues, 8, 164, 389-393, 412, 432
firearm use in suicide, 284
follow-up care, 255-256
inpatient care, 250, 251
legal issues, 8, 164
mood stabilizers, 233, 234, 235, 258
physicians, judgment of risk, 391-392
psychotherapy, 246-250
risk-based allocation, 8, 395, 402-404
serotonin, 127, 238-239, 240, 241-242
standards, 8, 389-391, 432

Clomipramine, 240
Clozapine, 4, 236, 257
Clusters, 41, 395-400

see also Imitation and contagion
Cognitive-behavioral factors, 90, 231, 350,

432, 437
see also Adherence to treatment; Coping;

Intelligence; Problem solving;
Self-efficacy and self-esteem

childhood trauma, 158, 170, 173, 174-
177, 179, 181, 183, 184

informed consent, 8, 292, 359, 389-392
locus of control, 93-94, 174, 181; see also

Impulsivity
school-based prevention programs, 294,

295-296
treatments, general, 4, 80, 92, 99, 100,

245-249, 258, 348
Cognitive behavioral therapy (CBT), 92,

245-249
Collaborative Depression Study, 238
Community programs and studies, 4-5

see also Local government; Outpatient
care; Public education

assessment of patients, 232
barriers to treatment, 335, 336, 345-346
childhood trauma, 166, 178, 179, 182,

183
committee recommendations, 11, 436
developing countries, 360
imitation and contagion, 277
military personnel, 6, 15, 304-307, 436-

437, 438
Native Americans, 308-309
prevention programs, 6, 15, 275, 304-

305, 436-437, 438; see also
“military personnel” supra

surveillance, 379, 381-382, 386, 411
violence, 162, 173, 175-176, 178, 215, 305

Computer applications
see also Databases; Internet
assessment of risk, 230

Confidentiality, 359, 388-389, 433
Consumer Product Safety Commission, 385
Contagion, see Imitation and contagion
Contracts, no-suicide, see No-suicide

contracts
Convulsions, see Anticonvulsants
Coping

see also Problem solving
coping style, 94-95, 183-184
coping training, 26, 94-95, 100, 274, 317,

437
school-based prevention programs,

294-295, 300-301
Coping and Support Strategy, 300-301
Coroners and medical examiners, 55, 304,

379, 380-381, 384, 411, 432
Correctional facilities, see Prisoners
Corticosteriods, 120, 172
Counseling, 229, 255, 316, 350, 354

alcohol abuse, 342
crisis centers, 255, 275, 279, 289-290, 297
firearm use in suicide, 284
gatekeeper training 297-298
hotlines, 279, 288, 289-290, 304, 315-316
Native Americans, 308, 309
school-based prevention programs, 297-

298, 299-301, 309
Counselors CARE, 299-301
Crime and criminal behavior

see also Child abuse; Prisoners; Sexual
abuse; Substance abuse; Violence
and aggressive behavior

childhood trauma, 165, 174, 176
committee recommendations, 13
parental, 165
psychological autopsies, 377

Crisis response
see also Emergency care
centers, 255, 275, 279, 289-290, 297
hotlines, 279, 288, 289-290, 304, 315-316
primary care referral to, 344-345
school-based prevention programs, 301

Cross-sectional studies, 4, 141, 424
childhood trauma, 164, 167, 179-180
cost of suicide to society, 57

Cultural factors, see Immigrants; Race/
ethnicity; Social and cultural
factors
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Databases, 12, 383-389, 431, 432, 433, 434
see also Registries; Surveillance
cost of suicide to society, 57
military personnel, 305, 306-307
overdose suicides, 287

Death Master Files, 236
Definitional issues, 27-28, 55, 58, 70-71, 375,

376, 379, 380, 411, 424
childhood trauma, 158-159, 163-164
lifetime risk, 394
psychic pain, 97
psychotherapy, 246
sociocultural factors, 193
stigma, 332

Demographic factors, 4, 10, 33-58, 206, 384,
428

see also Adolescents and youth; Age
factors; Children; Educational
attainment; Elderly persons;
Epidemiology; Gender factors;
Geographic factors; Immigrants
and refugees; Marriage and
intimate relations; Prisoners;
Race/ethnicity; Rural areas;
Sexual orientation; Social and
cultural factors; Socioeconomic
status; Urban areas

definitional issues, 27
high-risk occupations, 15, 52-53
military personnel, 6, 15, 304-307, 436-

437, 438
veterans, 1, 12, 14, 20, 230, 336, 433,

438
psychological autopsies, 378

Denmark, 53, 85, 195, 276, 381
Department of Education, 14-15, 438
Department of Health and Human Services

see also Centers for Disease Control and
Prevention; National Institute of
Mental Health

Agency for Health Care Policy and
Research, 302

Agency for Health Care Research and
Quality (AHRQ), 14, 436

Food and Drug Administration, 392
Indian Health Service, 307, 308, 356
National Cancer Institute, 407, 408, 411
National Center for Injury Prevention

and Control, 384
National Institute on Aging, 12, 407,

408, 433

National Institute on Alcohol Abuse
and Alcoholism (NIAAA), 1, 12,
20, 433

National Institute on Drug Abuse
(NIDA), 1, 12, 433

National Institutes of Health (NIH), 431
Social Security Administration, 236

Department of Veterans Affairs (DVA), 1,
12, 14, 20, 230, 336, 433, 438

Depression, ix, 5, 17-19, 72-73, 84, 86, 89,
90, 91-92, 95-96, 98, 231, 310, 400-
401, 462

see also Antidepressant medications;
Bipolar disorder; Depression;
Guilt and humiliation; Psychic
pain; Self-efficacy and self-
esteem

adolescents and youth, 49, 87, 284, 300
anxiety disorders and, 76
barriers to treatment, 4-5, 73, 252-253,

335, 337, 339-342, 343, 349, 351-
353

Beck Depression Inventory, 231, 400
bereavement, 4, 19, 22, 42, 352

elderly persons, 42, 352
widows and widowers, 3, 23, 198,

204, 352
childhood trauma, 3, 159, 165, 171-172,

176, 177-178, 183
committee recommendations, 11, 13,

435
dexamethasone suppression test, 121
diagnosis, 72, 99, 231, 339-341, 355
dysthmia, 72-73, 171-172, 176
elderly persons, 42, 43, 44, 301-302, 339-

340, 351-353, 438
electroconvulsive therapy, 242-244
family history of, 3, 86, 159, 165, 287

maternal, 3, 86, 159, 165
follow-up care, 72, 253, 256
gatekeeper training, 298-299
gender factors, 39-40
genetic factors, 132, 136
historical perspectives, 21-22
informed consent, 390
inpatient care, 73, 340
lithium treatment, 235
locus of control, 93-94
managed care, 337-338, 340
maternal, 3, 86, 159, 165
personality disorders and, 80
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phenobarbital, epileptic patients, 287
psychotherapy, 246, 249
racial/ethnic factors, 49
religious influences, 203
serotonin, 123-125, 126-127
time factors, 72, 125, 240, 241, 248, 401

Desipramine, 287
Developing countries, 360-361, 431

see also specific countries
Dexamethasone suppression test, 121
Diagnosis and screening, 5, 70-71, 99, 200,

230-233, 257-258, 297, 434-436, 438
see also Clinical guidelines; Coroners

and medical examiners;
Surveillance

alcohol abuse, 81
anxiety disorders, 75-76, 77
barriers to, 331, 332, 339-356 (passim),

360, 361
bipolar disorder, 74
childhood trauma, 184
definitional issues, 27
depression, 72, 99, 231, 339-341, 355
developing countries, 360
elderly persons, 302, 339-340, 352, 353,

438
emergency care, 345
follow-up care, 230, 232, 250, 255
gatekeepers, 297-299, 336, 437, 438
historical perspectives, 273
Native Americans, 308
no-suicide contracts, 292
prisoners, 358
psychological autopsies, 378
schizophrenia, 77
school-based prevention programs, 299-

301
serotonin, 123-124
sociocultural factors, 231, 232
standards, 170, 230, 231, 232; see also

Clinical guidelines
substance abuse, 71, 99, 335, 339, 342,

349
Diagnostic and Statistical Manual (DSM), 71-

76 (passim), 79
Dialectical behavioral therapy, 80, 248, 249-

250
Discrimination, 209-210, 214, 215, 332-334,

355, 358-359
Divalproex, 235
Divorce, ix, 3, 85, 165, 167, 196, 197, 198-199

Domestic gas poisoning, 288
Dopamine, 77, 122, 126, 127, 171, 172
Drowning, 22, 24
Drug abuse, see Alcohol abuse; Substance

abuse
Drug Abuse and Early Warning Network,

287
Drug treatment, see Pharmaceuticals
DSM, see Diagnostic and Statistical Manual
Durkheim, Emile, 25, 198, 201
Dysthmia, 72-73, 171-172, 176

Eastern Europe, ix, 3
E-codes, see External cause-of-injury

codes
Ecological-transactional approaches, 99
Economic factors, ix-x, 3, 69, 193, 196, 205-

209, 212, 214, 215
see also Employment; Funding; Health

insurance; Socioeconomic status
barriers to treatment, 5, 334-340, 350,

351; see also Health insurance
cost of suicides, x, 55-57, 58, 423
historical perspectives, 21, 22
life insurance, 380
managed care, 336-339, 340, 341, 432
phenobarbital, 287
prisons, 357
research centers, 406

Education, see Professional education;
Public education; School factors

Educational attainment, 50
schizophrenia, 78-79

Elderly persons, 15, 41-44, 57, 256, 301-302,
317, 438, 452

adherence to treatment, 43, 353
barriers to treatment, 331-332, 333, 351-

353, 362
bereavement, 42, 352
cost of suicide to society, 56
depression, 42, 43, 44, 301-302, 339-340,

351-353, 438
firearms, 353
imitation and contagion, 278
inpatient care, 250
international perspectives, 41, 311
number of suicides, 1, 17, 39, 41, 44-45,

48, 425
personality characteristics, 95
pharmacotherapy, 302
physicians of, 43, 339, 352, 353
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racial/ethnic factors, 44-45, 48, 57
surveillance, 386

Electroconvulsive therapy, 242-244, 251
Emergency care, 21, 38, 424

adolescents and youth, 345, 354
assessment of patients, 230, 255
barriers to treatment, 335, 345, 354
cost of, 56
crisis centers, 255, 275, 279, 289-290, 297
follow-up care, 255-256
hotlines, 279, 288, 289-290, 304, 315-316
number of attempted suicides, 17, 285-286
overdoses, 285-286
surveillance, 385, 386-387, 424, 426

Emergency Department Data Systems, 387
Employment, 3

bipolar disorder, 74
health insurance, employer-based, 337
high-risk occupations, 15, 52-53, 197,

205-206, 317
military personnel, 6, 15, 304-307, 436-

437, 438
psychological autopsies, co-workers, 378
race ethnicity, 205-206
sick leave for depression, 299
unemployed persons, 3, 40, 51, 52, 85,

196, 205, 207, 208, 215, 354
England, see United Kingdom
Epidemiologic Catchment Area Study, 47,

169, 384
Epidemiology, 3, 4, 47, 258, 311, 313-316,

384-385, 424
see also Surveillance
alcohol abuse, 85
antidepressant medications, 237-238
anti-psychotic medications, 236-237
centers for research, 10-12, 406-411, 425-

431
childhood trauma, 157-168 (passim),

178-179, 184
committee recommendations, 10, 425-

426, 430
firearms, 280
follow-up care, 253
military personnel, 306-307
Native Americans, 308
occupational factors, 53
religious influences, 203
school-based prevention programs, 294-

295
Epilepsy, anticonvulsants, 233, 235-236, 287

Ethical issues, 375, 389-393
see also Legal issues
childhood trauma, 164
clinical trails, 8, 164, 389-393, 412, 432
committee recommendations, 12, 428
confidentiality, 359, 388-389, 433
informed consent, 8, 292, 359, 389-392
prisoners, 359

Ethnicity, see Race/ethnicity
Ethnographic research, 10, 11-12, 426, 428,

431
Europe, ix, 3, 34, 210-211

see also specific countries
alcohol abuse, 85
employment factors, 205
historical perspectives, 21-22, 210-211

Euthanasia/assisted suicide, 21, 44
External cause-of-injury codes (E-codes),

387

Faith-based interventions, see Religious
influences

Falls, see Jumping
Family factors, 2, 3, 130-135, 141-142, 165,

174, 176-177, 182-183, 197-199,
200, 209, 212, 215, 316, 362

see also Child abuse; Childhood trauma;
Children; Divorce; Genetic
factors; Parenthood

adoption, 2, 132, 133, 140-141
bipolar disorder, 74
brother’s suicide, 19
depression, history of, 3, 86, 159, 165,

287
maternal, 3, 86, 159, 165

domestic, 141, 159, 166, 173, 175, 178,
198-199, 297

elderly persons, 44
emergency care, 345
follow-up care, 255-256
military personnel, 305
prisoners, 358
problem solving, 247
psychological autopsies, 377, 378
racial/ethnic factors, 49
stigma of suicide, 334
substance abuse, 86
suicide note of woman, 18

Family History-Research Diagnostic
Criteria, 378
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Fatality Analysis Reporting System (FARS),
383

Federal government, 1, 12-15, 19-20, 278,
340, 381, 428, 438

see also Centers for Disease Control and
Prevention; Funding; Surgeon
General; terms beginning
“Department...” and “National...”

Agency for Health Care Policy and
Research, 302

Agency for Health Care Research and
Quality (AHRQ), 14, 436

historical perspectives, 1, 19-20, 273
Indian Health Service, 307, 308, 356

Fenfluramine, 122, 126, 137
Field dependence, 181
Finland, 35, 50, 73, 80, 85, 196, 205, 239,

279, 304, 310-311, 312, 313
Firearms, 6, 15, 33, 36, 280-285, 316, 437

adolescents and youth, 41, 167, 280, 283-
284

alcohol abuse and, 40, 81, 83, 282
committee workshop agendas, 475
elderly persons, 353
gender factors, 280, 283, 285
gun control legislation, 283, 284-285, 316
racial/ethnic factors, 45, 48-49, 280
Russian roulette, 380

Fluoxetine, 238, 287
Follow-up care, 4-5, 251, 252-256, 259

see also Outpatient care
adolescents and youth, 255-256, 345
assessment of patients, 230, 232, 250, 255
barriers to, 345
bipolar disorder, 74
contact letters, 254, 255, 259, 348
depression, 72, 253, 256
medications, 4-5, 251, 253
primary care and, 253, 335-336
schizophrenia, 78
telephone contacts, 254
time factors, 174(n.11), 231, 255, 259,

394, 425
Food and Drug Administration, 392
Ford Foundation, 407
Foreign countries, see International

perspectives
Funding, x, 9, 10, 11-12, 13, 14, 311, 317,

423, 424, 435, 436, 438
research centers, 406, 408-409, 410, 411,

427, 428, 431

school-based prevention programs, 304
state reporting programs, 13
surveillance, 12-13, 384, 433-434
uninsured persons, 362

Gas poisoning, see Auto exhaust; Domestic
gas poisoning

Gatekeepers, 297-299, 336, 437, 438
see also Health insurance; Managed care;

Primary care
Gay persons, see Sexual orientation
Gender factors, ix, 7, 9, 33, 38, 39-40, 130,

136, 138, 197, 198, 208, 210-211,
396-400, 452-453

see also Marriage and intimate relations;
Sexual orientation

alcohol and substance abuse, 40, 84
assessment of patients, 231
barriers to treatment, 333, 351, 354

discrimination, 209-210
childhood trauma, 160, 161, 166, 168,

169, 170, 183
cost of suicide to society, 56
crisis centers and hotlines, 290
depression, 39-40
discrimination, 209-210
drug overdoses, 286
elderly persons, 17, 41-42, 43, 46, 351
employment factors, 206, 207
firearm use in suicide, 280, 283, 285
follow-up care, 255-256
genetic, 131, 136, 137-138
international perspectives, 39, 57, 195,

196, 208, 211, 212
maternal depression, 3, 86, 159, 165
mood disorders, 71, 72, 74, 136
notes by female suicide victims, 18-19
occupational factors, 53
pregnancy prevention, adolescents, 275
prisoners, 51, 52
racial/ethnic factors, 44-45, 46, 50, 170,

206, 215, 280, 290, 305, 355, 398-
399, 452

religious influences, 202
rural areas, young males, 36
schizophrenia, 77, 78
serotonin, 138
substance abuse, 40, 71

Generalized Estimating Equations, 397,
450-451
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Genetic factors, 2, 89, 96, 127, 130-142, 214,
256, 406

adolescents and youth, 131-132
committee recommendations, 10, 11, 13,

426-427, 430, 431
depression, 132, 136
gender-related, 131, 136, 137-138
impulsivity, 130, 131, 132-133, 136, 138,

141-142, 430
mood disorders, 131, 135
psychological autopsies, 378-379
substance abuse, 131, 132
twin studies, 2, 132, 133-134, 140-142
violence and aggressive behavior, 2, 11,

130, 131, 136, 138, 141-142, 430
Geographic factors, 33, 34, 38-39, 196, 393,

395-400, 443, 451-459
see also International perspectives;

Regions of the U.S.; Rural areas;
Social and cultural factors; Urban
areas

Government role, see Federal government;
Local government; State
government

Grief, see Bereavement
Guilt and humiliation

see also Stigma
cultural influences, 23, 24, 69
historical perspectives, 21, 22, 24
notes of suicide victims, 18, 19

Guns, see Firearms

Hamilton Rating Scale for Depression, 231,
232, 244

Hanging, 22, 24, 48, 49
prisoners, 51

Health insurance, 14, 334, 362, 434
depressive patients, 73
managed care, 336-339, 340, 341, 432
Medicaid, 353
Medicare, 351, 353
Native Americans, 356

Healthy People 2001, 20
Hispanics, 50-51, 199, 256, 304
Historical perspectives, xi, 21-25, 196, 376

alcohol abuse, 81, 85
childhood trauma, 161, 169, 182
corticosteriods, 120-121
depression, 21-22
Europe, 21-22, 210-211
federal government role, 1, 19-20, 273

firearm use in suicide, 282
guilt and humiliation, 21, 22, 24
imitation and contagion, 276
Native Americans, 307
number of suicides, 17, 34
preventive efforts, 1, 19-20, 302, 310-311
prisoners, 356-357
psychotherapy, 245
racial/ethnic factors, 45, 46, 47, 48
religious influences, 201-202
sociocultural factors, general, 21-25, 194-

195, 199, 201-202, 210-211, 214
surveillance, 385
theory, 25-28, 194, 198, 264, 273
unemployment, 207

HIV/AIDS, xi, 17
costs of care, 357
registries, 13
surveillance, general, 13, 388, 432, 433,

434
Homosexuality, see Sexual orientation
Hopelessness, see Bipolar disorder;

Depression; Personal suffering;
Psychic pain

Hospital Discharge Data Systems, 387
Hospitalization, see Emergency care;

Inpatient care
Hotlines, 279, 288, 289-290, 304, 315-316
Humiliation, see Guilt and humiliation
Hungary, ix, 41, 196, 239
Hypothalamic-pituitary-adrenal axis

(HPA), 2, 11, 92-93, 120-122, 140,
181-182

childhood trauma, 171-172, 173

Immigrants and refugees, 49-51, 58, 206,
209, 256, 304

Asian, 50, 51
religious influences, 202

Imipramine, 287
Imitation and contagion, 41, 131-132, 276-

278, 316, 385, 395-400, 475
adolescents and youth, 131-132, 278, 395
clusters, 41, 395-400

Impulsivity, 2, 13, 41, 42, 80, 95, 96, 99, 142,
212, 435

see also Bipolar disorder; Child abuse;
Violence and aggressive
behavior

alcohol abuse, 81, 83-84, 99, 138
childhood trauma, 174, 177-178
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coping style, 94
genetic factors, 130, 131, 132-133, 136,

138, 141-142, 430
insecticides as means of suicide, 280
lithium treatment, 235
serotonin, 126, 127-128
substance abuse, 86, 99

India, 212-213
Indian Americans, see Native Americans
Indian Health Service, 307, 308, 356
Inpatient care, 230, 250-253, 345-346, 386,

394-395
see also Emergency care; Follow-up care
alcohol abuse, 84
anxiety, 250
barriers to treatment, 4-5, 73, 252-253,

335, 337, 338, 340, 345
bipolar disorder, 74
committee recommendations, 11, 430
depression, 73, 340
discharged patients, 4-5, 73, 252-253,

335, 345; see also Follow-up care
medications, 4-5, 251, 253
time factors, 4, 74, 84, 255, 259, 345-

346, 425, 430, 434
gatekeeper training, 299
involuntary hospitalization, 250
managed care, 337, 338
schizophrenia, 78
time factors, 43, 345-346, 373

discharged patients, 4, 74, 84, 255,
259, 345-346, 425, 430, 434

length of stay, 11, 249, 259, 337, 338,
400, 401, 430, 462-464

Insecticides, see Pesticides
Insurance, see Health insurance; Life

insurance
Intelligence

childhood trauma, 174, 175
schizophrenia, 78-79

Interdisciplinary approaches, 20, 25-27,
273, 375, 423, 434

centers for research, 10-12, 406-411, 425-
431

childhood trauma, 184
school-based prevention programs, 274

International Classification of Diseases, 387
International perspectives, ix, 3, 21-22, 69,

196, 210-213, 215-216, 275, 302-
303, 310-312, 423, 424, 425

see also Immigrants and refugees; specific
countries and world regions

alcohol abuse, 81, 83, 85, 211
anxiety disorders, 75, 76
bipolar disorder, 73-74
childhood trauma, 164
crisis centers, 289
developing countries, 360-361, 431; see

also specific countries
elderly persons, 41, 311
employment factors, 205
gender factors, 39, 57, 195, 196, 208, 211,

212
means of committing suicide, 282-286

(passim), 288, 289
media reporting of suicides, 278-280
number of suicides, 17, 33, 35-36, 39, 41,

57, 58, 425
occupational factors, 53
professional education, 12
registries, 7, 212
research centers, 410, 425-426, 428, 431
school-based prevention programs, 296,

437
serotonin reuptake inhibitors (SSRIs),

239
socioeconomic status, 207-208, 212-213
surveillance, 360-361, 381, 387, 411, 431,

434
unemployment, 207, 208
United Nations, 90, 302, 303, 305, 310,

312
World Bank, 428
World Health Organization, 35, 211,

212, 275, 278, 296, 302, 303, 305,
310, 312, 387, 428

Internet
cost of suicide to society, 57
crisis services, 290
media coverage of suicides, 278

Interpersonal relations, see Marriage and
intimate relations

Interval estimation, 401-402, 464-467
Israel, 198

Japan, 23, 204, 207, 210, 278, 288
Jumping, 33, 287-288

Latinos, see Hispanic persons
Legal issues, 357, 358

see also Crime and criminal behavior;
Ethical issues; Prisoners

childhood trauma, 164, 182
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clinical trials, 8, 164
confidentiality, 359, 388-389, 433
informed consent, 8, 292, 359, 389-392
litigation, 357

malpractice claims, 346-347
military personnel, 306-307
no-suicide contracts, 292
surveillance, 380, 385-386

Legislation
firearms, 283, 284-285, 316
means of suicide, reducing access to,

280
preventive efforts, 273
prisoners, 357
proscriptions against suicide, 23, 25,

212, 215
surveillance, 382, 383, 384, 386, 387

Lesbians, see Sexual orientation
Life insurance, 380
LINK, 304-307
Lithium, 4, 233-236, 254, 258, 348
LivingWorks Suicide Intervention

Workshop, 297-298
Local government, 438

see also Community programs and
studies

childhood trauma, 162
surveillance, 379, 381-382, 386, 411

see also Coroners and medical
examiners

Locus of control, 93-94, 174, 181
see also Impulsivity

Longitudinal studies, 6, 10, 72, 91, 99, 206,
210-211, 259, 317, 412, 424, 431-
432

centers for research, 406, 426, 428, 429,
430

childhood trauma, 163, 177-178, 179-
180, 183, 184

cost of suicide to society, 56-57
firearm use in suicide, 280
marital status, 198
neurochemistry, 140
parenthood, 199
personality characteristics, 95
religious influences, 203
school-based prevention programs, 294-

295
sexual orientation, 54-55
unemployment, 207
youth, 87-88

Low-base rate events, 27, 232, 290, 313, 344,
375, 376-377, 423, 424, 425-426, 431

Managed care, 336-339, 340, 341, 432
Manic-depression, see Bipolar disorder
Marriage and intimate relations, 165, 167,

175, 197-199, 208, 212-213
alcohol abuse, 83-84
death of spouse, 198, 204
dowry deaths, 212
divorce, ix, 3, 85, 165, 167, 196, 197, 198-

199
immigrants, 50-51
religious influences, 202
single persons, 197, 198, 250
widows and widowers, 3, 23, 198, 204,

352
Mass media, 6, 15, 276-280, 289, 294, 304,

310, 316, 437
Means of completing suicide, reducing

access to, 21, 52, 206, 274, 280-
289, 313, 316, 347, 437

see also Firearms
alcohol abuse and, 83
acetaminophen, 285-286
auto exhaust, 19, 288-289
domestic gas poisoning, 288
hanging, 22, 24, 48, 49, 51
jumping, 33, 287-288
overdoses, 15, 241, 285-287, 340
pesticides, 280
poisons, other, 15, 33
psychological autopsies, 377
railway suicides, 289
suffocation, 33

Measure of Adolescent Potential for
Suicide, 299-300

Media, see Mass media
Medicaid, 353
Medical examiners, see Coroners and

medical examiners
Medicare, 351, 353
Medications, see Pharmaceuticals
Memory, 91, 350

child abuse, 163, 175
Men, see Gender factors
Methodology, see Research methodology
Mianserin, 287
Military personnel, 6, 15, 304-307, 436-437,

438
veterans, 1, 12, 14, 20, 230, 336, 433, 438
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Million Clinical Multiaxial Inventory, 400
Minorities, see Race/ethnicity
Mixed-effects regression models, 400-401,

448-450, 451-454, 458-464
Moclobemide, 240
Mood disorders, 70, 71-75, 80, 84, 86, 92,

339, 394
see also Bipolar disorder; Depression;

Impulsivity
anxiety disorders and, 75, 247
childhood trauma, 174
coping style, 94
gender factors, 71, 72, 74, 136
genetic factors, 131, 135
psychotherapy, 247
school-based prevention programs, 301

Mood stabilizers, 233-236, 346, 350
anticonvulsants, 235-236
clinical trials, 233, 234, 235, 258
lithium, 4, 233-236, 253, 348

Motor vehicle deaths, 48, 276, 383, 432
auto exhaust, 19, 288-289
surveillance, 380

National Bioethics Advisory Commission,
389

National Cancer Institute, 407, 408, 411
National Center for Injury Prevention and

Control, 384
National Child Abuse and Neglect Data

System, 160
National Comorbidity Survey, 47, 71

anxiety disorders, 75, 76-77
childhood trauma, 178, 179-180

National Death Index, 231, 236
National Electronic Disease Surveillance

System, 387
National Electronic Injury Surveillance

System (NEISS), 385
National Health Interview Survey, 72
National Highway Traffic Safety

Administration, 383
National Institute of Drug Abuse, 20
National Institute of Mental Health

(NIMH), 1, 9, 20, 238, 376, 435,
436, 438

Center for Studies of Suicide Prevention
(Suicide Research Unit), 19, 27

committee recommendations, 10, 12-15
(passim), 427-431, 433

elderly persons, 302

media coverage of suicides, 278
Native Americans, 307
racial/ethnic factors, 47
research centers, 406, 410, 411

National Institute on Aging, 12, 407, 408,
433

National Institute on Alcohol Abuse and
Alcoholism (NIAAA), 1, 12, 20,
433

National Institute on Drug Abuse (NIDA),
1, 12, 433

National Institutes of Health (NIH), 431
National Prescription Audit, 287
National Strategy for Suicide Prevention, 20,

90, 278, 338, 340, 342, 346
National Violent Death Reporting System,

13, 383-384, 432-434
Native Americans, 1, 17, 45, 47-49, 57, 307-

310, 313, 317, 355-356
alcohol abuse, 81, 82, 83, 308, 309-310
childhood trauma, 162, 199

Netherlands, 198
Neurochemistry, 2, 92-93, 119-142

see also Alcohol abuse; Brain and brain
repositories; Pharmaceuticals;
Serotonin; Substance abuse;
Tissue samples

anxiety disorders and, 77, 92-93
catecholamine, 92, 172
cerebrospinal fluid, 123, 124-126
childhood trauma, 158, 171-172, 173,

184
committee recommendations, 13, 426,

429
corticosteriods, 120-122, 172
dopamine, 77, 122, 126, 127, 171, 172
hypothalamic-pituitary-adrenal axis

(HPA), 2, 11, 92-93, 120-122, 140,
181-182

childhood trauma, 171-172, 173
memory, 91
pathway analysis, 77, 119, 121, 122, 130,

142
prospective studies, 140, 141
psychological autopsies, 378
violence and aggressive behavior, 119,

120, 122, 125, 126, 128, 131, 136,
138, 140, 235-236, 241; see also
Genetic factors

New Zealand, 40, 55, 73, 86, 164, 180-181,
278, 282-283
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Noradrenergic system, 122, 128-129, 140
Nortriptyline, 287
No-suicide contracts, 291-292
Norway, 35, 85, 195, 276, 312
Notes by suicide victims, 18-19, 28, 32, 132,

380
Nursing homes, 43

Oregon State Adolescent Suicide Attempt
Data System (ASADS), 386, 388

Outcome measures, 6, 393, 403
childhood trauma, 162, 164, 177
clinical trials, 8
committee recommendations, 11
coping training, 94-95
elderly persons, 302
lithium treatment, 235
managed care, 337
personality disorders, 79
school-based prevention programs, 294-

296
surveillance, 386

Outpatient care, 249, 250, 251, 252-253, 395
see also Emergency care; Follow-up care
assessment of patients, 230, 232
bipolar disorder, 74
childhood trauma, 169
crisis centers, 255, 275, 279, 289-290, 297
depression, 73
schizophrenia, 78

Overdose suicides, 15, 241, 285-287, 340

Pain, see Physical pain; Psychic pain;
Terminal illness

Panic disorder, 76
Paracetamol, see Acetaminophen
Parenthood, 3, 159, 160, 168, 175-176, 199

see also Child abuse; Childhood trauma;
Children; Family factors

adoption, 2, 132, 133, 140-141
death of, 167
firearm use in suicide, 284
maternal depression, 3, 86, 159, 165
preventive measures, 275
suicide of parent, 165

Paroxetine, 238, 242
Pathway analysis, 89, 90, 97, 100, 119, 141

childhood trauma, 157, 164, 179-182
genetic, 141
neurological, 77, 119, 121, 122, 130, 142
school-based prevention programs, 276

Peer influences, 275, 304, 305
see also Imitation and contagion
psychological autopsies, 378

Personal suffering, ix, xi, 2, 17-19
psychological autopsies, 377

Personality disorders, 79-81, 95-97
borderline personality disorder, 79-81
childhood trauma, 177
psychological autopsies, 377, 378
serotonin, 123-124

Pesticides, 280
Pharmaceuticals, 5, 11, 80, 128, 229, 230,

233-242, 248(n.7), 250, 258, 259,
425, 437

see also Antidepressant medications;
Mood stabilizers; Substance
abuse

Acetaminophen, 285-286
adherence to treatment, 43, 234-235,

253-254, 255, 337-338, 350, 353
Amitriptyline, 287
anticonvulsant medications, 233, 235-

236, 287
anti-psychotic medications, 4, 236-237,

350
anxiolytics, 240, 242, 258, 299
benzodiazepines, 242
bipolar disorder, 74
Carbamazepine, 235
Clomipramine, 240
Clozapine, 4, 236, 257
Desipramine, 287
dexamethasone suppression test, 121
Divalproex, 235
education of practitioners, 99
electroconvulsive therapy and, 243-244
fenfluramine, 122, 126, 137
fluoxetine, 238, 287
genetic factors, 140, 256
hospitalization, 250-251
hospitalization discharge follow-up

care, 4-5, 251, 253
Imipramine, 287
lithium, 4, 233-236, 254, 258, 348
managed care, 337-338
medication resistant patients, 243, 254
Mianserin, 287
overdose suicides, 15, 241, 285-287, 340
Paroxetine, 238, 242
serotonin reuptake inhibitors (SSRIs),

238-239, 240, 241-242, 342
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special mental health care providers, 99,
347, 349

time factors, 234, 235, 240, 241, 242, 244,
248, 254, 350

vaproic acid, 235
Physical pain, 21

elderly persons, 44
Physician assistants, 344-345
Physicians, 5, 13-14, 205

adolescents, 354-355
alcohol abuse, 99
barriers to treatment and intervention,

331, 335-346 (passim), 348, 358,
359, 360, 435

childhood trauma, 183
clinical trials, judgment of risk, 391-392
education of, 99, 297, 298-299, 317, 344-

345, 436
elderly persons, 43, 339, 352, 353
managed care, 336-337, 340, 341
prisoners, 358, 359, 360

Physiological stress system, 26, 75, 77, 89,
92, 94, 119, 120-122, 130, 131, 140

Pituitary gland, see Hypothalamic-
pituitary-adrenal axis

Poison, 15, 33
auto exhaust, 19, 288-289
domestic gas, 288
pesticides, 280

Poisson regression, 7, 396-400, 445-459, 465-
467

Political factors, x-xi, 3, 196, 209-210
committee recommendations, 11, 431
martyrdom, 195, 204
surveillance, 379
terrorists, 195
violence, x, 3, 195, 209

Population Council, 407
Population laboratories, see Research

methodology
Population studies, see Epidemiology
Populations at risk, see Demographic

factors
Post-traumatic stress disorder (PTSD), 43,

51, 70, 71, 75, 76-77, 89
childhood trauma, 171-172, 173, 177,

178, 181-182
psychotherapy, 246

Pregnancy prevention, 275
Preventive measures, xi, 2-4, 6-7, 89-90,

273-317, 428

see also Clinical trials; Coping; Crisis
response; Diagnosis and
screening; Means of committing
suicide, reducing access to;
Pharmaceuticals; Specialty
mental health care; Treatment

barriers to, 331-373
centers for, xi
childhood trauma, 176-177, 181, 182-

183, 184, 303-304
committee recommendations, 10-11, 15,

21, 423, 424, 436-438
federal role, historical perspectives, 19-

20
historical perspectives, 1, 19-20, 302,

310-311
military personnel, 6, 15, 275, 304-305,

436-437, 438
veterans, 1, 12, 14, 20, 230, 336, 433,

438
research methodology, 6-7, 80, 89-90,

273-275, 290, 295, 304, 313-316
school-based, 181, 273, 274, 275-276,

293-297, 299-301, 304, 306, 317,
436, 437, 438

gatekeeper training, 297-298
Native Americans, 308-309

social support, 194-196, 200
state government, 276, 279, 303-304,

312, 313, 436, 438
Universal, Selective, and Indicated

model, 274-275
Primary care

adolescents, 354-355
alcohol abuse, 99
assessment of patients, 230
barriers to treatment and intervention,

331, 335-337, 339-345, 348, 352,
353, 434-435

childhood trauma, 182-183
clinical trials, judgment of risk, 391-392
education of practitioners, 99, 297, 298-

299, 317, 344-345, 436
elderly persons, 43, 339, 352, 353
follow-up care, 253, 335-336
managed care, 336-337, 340, 341
time factors, pre-suicide contacts with,

43-44, 301, 331-332, 341, 342-343,
344, 346, 353, 434

Prison Litigation Reform Act, 357

Copyright © National Academy of Sciences. All rights reserved.

Reducing Suicide: A National Imperative
http://www.nap.edu/catalog/10398.html

http://www.nap.edu/catalog/10398.html


490 INDEX

Prisoners, 51-52
assessment of patients, 230
barriers to care, 356-360
children of, 159, 161, 165

Privacy, see Confidentiality
Problem solving, 70, 89-90, 91, 95, 99, 194

see also Coping
childhood trauma, 175, 181
family-based, 247
school-based prevention programs, 275,

301
treatments, 4, 245, 246-247, 249

Professional education, 99, 273, 316, 344-
345, 436

see also Clinical guidelines
autopsies, 55
committee recommendations, 12, 13, 14,

36, 431, 437
coroners and medical examiners, 380-381
developing countries, 360
gatekeeper training, 297-299, 344-345,

437, 438
physicians, 99, 297, 298-299, 317, 344-

345, 436
research centers, 12, 406, 431
school-based prevention programs, 296,

297
supportive therapists, 297
surveillance, 380-381, 386

Professional organizations
American Academy of Pediatrics, 14,

183, 436
American Association of Suicidology,

14, 278, 290
American College of Family Physicians,

14, 436
American College of Physicians, 14, 436
American Foundation for the

Prevention of Suicide, 14, 278,
438

American Medical Association, 5, 339-
340

American Psychiatric Association, 14,
71, 438

American Psychological Association, 14
American Society of Internal Medicine,

14, 436
committee recommendations, 14, 436, 438

Prospective studies, 6, 11, 141, 412, 430, 432
childhood trauma, 165, 166, 177
neurochemistry, 140, 141

Psychiatric and psychological factors, 2, 4,
11, 68-118, 119, 199, 200, 212, 230-
233, 426, 429, 437

see Alcohol abuse; Anxiety disorders;
Diagnosis and screening; Guilt
and humiliation; Mood
disorders; Pharmaceuticals;
Psychological autopsies;
Specialty mental health care;
Substance abuse

adherence to treatment, 253-254, 255
adolescents and youth, 40-41
autopsies, 5, 7
barriers to treatment, 331-362 (passim)
childhood trauma, 3, 158, 159, 161, 165,

168, 170, 177-181, 183
electroconvulsive therapy, 242-244,

251
employment factors, 205
genetic factors, 130
interventions, 229-270
prisoners, 51-52
psychotherapy, 2, 4, 11, 52, 80, 94, 203-

204, 229, 244-250, 258, 259, 437
clinical trials, 246-250
cognitive behavioral therapy, 92,

245-249
coping training, 26, 94-95, 100, 274,

294-295, 300-301, 317, 437
dialectical behavioral therapy, 80,

248, 249-250
elderly persons, 302
no-suicide contracts, 291
resiliency training, 2, 17, 100, 275,

302, 424
school-based prevention programs,

294-295, 300-301
see also Cognitive-behavioral factors

racial/ethnic factors, 46-47, 49, 356
religious influences, 203-204
statistical analysis, 69, 71-100 (passim),

393-395, 400-401
theory, general, 25-26

Psychic pain, 17-19, 68, 87, 91-92, 93, 97-99,
100, 214-215, 350

see also Depression; Guilt and
humiliation; Personal suffering

assessment of patients, 231, 232
Beck Hopelessness Scale, 231
childhood trauma, 167, 175
elderly persons, 302
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follow-up care, 253
medication for, 236
Native Americans, 309
primary care, 339
prisoners, 357
psychological autopsies, 378

Psychological autopsies, 230-231, 343, 349,
377-379

anxiety disorders, 75
childhood trauma, 165, 167
elderly persons, 43
international perspectives, 212
military personnel, 306

Psychosis, 68, 70, 73, 79
see also Schizophrenia
anti-psychotic medications, 4, 236-237,

350
electroconvulsive therapy, 242-243

Public education, 15, 274, 310, 316
see also School factors
mass media, 6, 15, 276-280, 289, 294,

304, 310, 316, 437
military personnel, 305, 307

Public opinion, see Attitudes and beliefs;
Mass media; Stigma

Race/ethnicity, 1, 7, 10, 11, 38, 44-51, 57,
58, 138, 200, 214, 256, 396-400,
424, 425, 452-453

see also Immigrants and refugees; specific
racial/ethnic groups

adolescents and youth, 45, 46, 47-48, 49,
256

alcohol abuse, 81, 82, 83, 84, 308, 309-
310

barriers to treatment, 332-334, 336, 346,
355-356

centers for research, 406, 428
childhood trauma, 162
cost of suicide to society, 56-57
crisis centers and hotlines, 290
discrimination, 209-210, 214, 215, 332-

334, 355, 358-359
elderly persons, 44-45, 48, 57
employment factors, 205-206
firearm use in suicide, 45, 48-49, 280
gender factors, 44-45, 46, 50, 170, 206, 280,

290, 305, 315, 355, 398-399, 452
genetic factors, 130
historical perspectives, 45, 46, 47, 48
prisoners, 51, 358-359

psychiatric and psychological factors,
general, 46-47, 49, 356

religious influences, 46, 50-51, 202
urban areas, 45, 356

Railway suicides, 289
Reasons for Living Inventory, 231
Refugees, see Immigrants and refugees
Regions of the U.S., 36, 37, 39, 48, 81, 428

childhood trauma, 169
surveillance, 379, 380, 382, 385-386

Registries, 9, 12, 13, 55, 237, 285, 361, 378,
406, 411, 426, 431, 433

international perspectives, 7, 212
Regression analysis, 7, 341, 396-401, 403

mixed-effects regression models, 400-
401, 448-450, 451-454, 458-464

Poisson regression, 7, 396-400, 445-459,
465-467

Religious influences, 3, 98, 195, 201-204,
214, 256-257

elderly persons, 43
gender factors, 46
historical perspectives, 23
martyrdom, 195, 204
racial/ethnic factors, 46, 50-51, 202
surveillance, 380, 381
terrorists, 195

Reporting, 7, 8, 12, 380, 384, 424
see also Definitional issues; Surveillance
childhood trauma, 162-164
coroners and medical examiners, 55,

304, 379, 380-381, 384, 411, 432
developing countries, 361
state government, 13, 379

Research methodology, x, 4, 8-9, 213, 246,
348-349, 375-412

see also Animal studies; Clinical trials;
Databases; Definitional issues;
Epidemiology; Interdisciplinary
approaches; Pathway analysis;
Psychological autopsies;
Registries; Reporting; Statistical
analysis; Surveillance

case-control studies, 142, 309, 356, 402
centers for research, 10-12, 406-411, 425-

431
childhood trauma, 157-158, 162-164,

172-173
committee recommendations, 10-15, 99-

100, 139-142, 216-217, 257-259,
425-438
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cost of suicide to society, 56-57
crisis centers and hotlines, 290
electroconvulsive therapy, 243
follow-up care, 255
genetic studies, 135-142
historical perspectives, 273-274
imitation and contagion, 277
interval estimation, 401-402, 464-467
mood stabilizer use, 233-234
no-suicide contracts, 291
preventive measures, 6-7, 80, 89-90, 273-

275, 290, 295, 304, 313-316
regression analysis, 7, 341, 396-401, 403

mixed-effects regression models,
400-401, 448-450, 451-454, 458-464

Poisson regression, 7, 396-400, 445-
459, 465-467

risk-based allocation, 8, 395, 402-404
sample size considerations, 10, 56, 138,

248, 394, 397, 404-406, 410, 411,
425, 426, 428, 441-442

low-base rate events, 27, 232, 290,
313, 344, 375, 376-377, 423, 424,
425-426, 431

school-based prevention programs, 295
time factors, 395, 401, 402, 406, 429, 462-

464
Resiliency, 87-88, 89, 90, 97

childhood trauma, 174
training, 2, 17, 100, 275, 302, 424

Retrospective studies, 4, 424
childhood trauma, 164, 179-180

Risk-based allocation, 8, 395, 402-404
Risk factors, general, xi, 2-4, 9, 12, 21, 26-27,

55, 273, 384-385, 423, 425, 426
see also Diagnosis and screening;

Preventive measures; Treatment
assessment of, 229-233
barriers to treatment and intervention,

331-373
clinical trails, 8, 258, 391-392, 425
committee recommendations, 10, 13-15,

140-142, 423, 425, 426, 429
definitional issues, 28
informed consent, 8, 292, 359, 389-392
occupations, high-risk, 15, 52-53, 197,

205-206, 317
school-based prevention programs, 276

Robert Woods Johnson Foundation, 407
Rockefeller Foundation, 407

Rural areas, 209, 210, 307-310, 336, 356
firearm use in suicide, 283-284
insecticides as means of suicide, 280
number of suicides, 36, 38, 425

Russia, 3, 85, 196, 210-211
Russian roulette, 380

Samaritans, 290
Sample size considerations, 10, 56, 138, 248,

394, 397, 404-406, 410, 411, 425,
426, 428, 441-442

low-base rate events, 27, 232, 290, 313,
344, 375, 376-377, 423, 424, 425-
426, 431

SAMSHA, see Substance Abuse and Mental
Health Services Administration

Scale for Suicide Ideation, 230
Schizophrenia, 68, 71, 77-79, 80, 123-124,

138-140, 394
anti-psychotic medications, 236
electroconvulsive therapy, 242-243
inpatient care, 250
lithium treatment, 235
time factors, 78, 237, 254

School factors
assessment of students, 232
barriers to treatment, 335, 354
childhood trauma, 174-175
cognitive-behavioral factors, 294, 295-

296
counseling, 297-298, 299-301, 309
dropouts, 299, 300, 354
international perspectives, 296, 437
prevention programs, 181, 273, 274, 275-

276, 293-297, 299-301, 304, 306,
317, 436, 437, 438

gatekeeper training, 297-298
Native Americans, 308-309

professional education for programs,
296, 297

psychological autopsies, 378
self-efficacy and self-esteem, 275, 293,

299-300, 301, 309, 437
surveillance, 381-382, 387
time factors, 293, 295, 298, 299, 301

Screening, see Diagnosis and screening
Seizures, see Anticonvulsants
Self-destructive behavior, general, 181

definitional issues, 71
elderly persons, 43
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follow-up care, 253
personality disorders, 79
psychosis and, 68
serotonin, 126

Self-efficacy and self-esteem, 74, 92-93, 99
see also Coping; Depression; Stigma
childhood trauma, 169, 173, 174, 175,

181
family factors, 334
Native Americans, 309
psychotherapy, 245
school-based prevention programs, 275,

293, 299-300, 301, 309, 437
Serotonin, 2, 121-122, 123-129, 132, 135, 136,

137-138, 142
alcohol abuse, 123-124, 137
anxiety disorders and, 77
clinical trials, 127, 238-239, 240, 241-242
depression, 123-125, 126-127
impulsivity, 126, 127-128
lithium treatment, 235
psychological autopsies, 378
serotonin reuptake inhibitors (SSRIs),

238-239, 240, 241-242, 342
Sex differences, see Gender factors
Sexual abuse, 132-133, 141, 158, 159

adolescents and youth, 161, 179-180
prisoners, 357, 358

Sexual orientation, 53-55, 176, 378
Shame, see Guilt and humiliation
Single persons, 197, 198, 250
Smoking, 84
Social and cultural factors, ix-x, 2, 3, 4, 10,

11, 33, 58, 141, 193-227, 256-257,
311, 317, 424, 431, 432, 435

see also Community programs and
studies; Demographic factors;
Family factors; Immigrants and
refugees; International
perspectives; Race/ethnicity;
Religious influences; Stigma

alcohol abuse, 83
assessment of patients, 231, 232
centers for research, 406, 425-426, 428
childhood trauma, 170, 173-177, 184
cost of suicide to society, x, 55-57, 58,

423
discrimination, 209-210, 214, 215, 332-

334, 355, 358-359
ethnographic research, 10, 11-12, 426,

428, 431

guilt and humiliation, 23, 24, 69
historical perspectives, 21-25, 194-195,

199, 201-202, 210-211, 214
imitation and contagion, 276-278
isolation, 25, 42, 50, 175, 176, 194-195,

196, 197, 198, 200, 208-209, 250,
253, 274, 309, 350

mass media, 6, 15, 276-280, 289, 294,
304, 310, 316, 437

military personnel, 304-305
peer influences, 275, 304, 305, 378
personality disorders, 79
prisoners, 356-357, 358
psychological autopsies, 377
psychotherapy, 245, 249
safety net, 194-196, 200
self-efficacy, 93
substance abuse, 86
widows and widowers, 23, 198, 204

Social Security Administration, 236
Socioeconomic status, 3, 53, 196, 205-206,

207-209, 214, 215
see also Educational attainment;

Employment
childhood trauma, 159, 165, 179
committee recommendations, 10, 11,

428, 431
educational attainment, 50
immigrants, 50
international perspectives, 207-208, 212-

213
psychological autopsies, 377
religious influences, 202

Soviet Union, ix
see also Russia

Spanish-speaking persons, see Hispanics
Specialty mental health care

barriers to, 335, 336-340 (passim), 342,
345-349, 357-359

clinical guidelines, 5, 346, 348-349
cognitive-behavioral aspects, general, 4,

80, 92, 99, 100, 245-249, 258
coping training, 26, 94-95, 100, 274, 317,

437
school-based prevention programs,

294-295, 300-301
diagnosis, 346-348
education of, 345, 346
malpractice claims, 346-347
medications, prescription of, 99, 347,

349
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prisoners, 358-359
problem solving, 4, 245, 246-247, 249

Standards
see also Clinical practice guidelines;

Definitional issues; Ethical issues
assessment of patients, 170, 230, 231,

232
clinical trials, 8, 389-391, 432
informed consent, 389
media coverage of suicides, 278-279,

289, 304, 310, 437
no-suicide contracts, 291
surveillance, 387

see also Definitional issues
State government

childhood trauma, 162
drinking, minimum age laws, 276
firearms, 283, 284-285, 316
prevention programs, 276, 279, 303-304,

312, 313, 436, 438
reporting, 13, 379
surveillance, 379, 381-384, 386, 433

Statistical analysis, 25, 55, 85-86, 160-162,
375, 393-406, 411, 441-468

see also Databases; Epidemiology;
Reporting; Surveillance

alcohol use, 81-86 (passim)
anxiety disorders and, 76-77
clustering, 41, 395-400
ethical issues, 375
interval estimation, 401-402
lifetime risk, 394-395
low-base rate event, 27, 232, 290, 313,

344, 375, 376-377, 423, 424, 425-
426, 431

number of suicides, x, xi, 1, 2, 9, 17, 20,
33, 34-58 (passim), 375, 423, 424

psychiatric and psychological factors,
69, 71-100 (passim), 393-395, 400-
401

regression analysis, 7, 341, 396-401, 403
mixed-effects regression models,

400-401, 448-450, 451-454, 458-464
Poisson regression, 7, 396-400, 445-

459, 465-467
risk-based allocation, 8, 395, 402-404
sample size considerations, 10, 56, 138,

248, 394, 397, 404-406, 410, 411
low-base rate event, 27, 232, 290,

313, 344, 375, 376-377, 423, 424,
425-426, 431

Stigma, 5, 53-54, 216, 244, 312, 316, 332-334,
349-350, 351, 352, 361, 434

see also Guilt and humiliation
child abuse, denial, 163, 175
developing countries, 360-361
media coverage of suicides, 279

Substance abuse, ix, 2, 3, 5, 39, 69, 70, 85-86,
96, 99-100, 435

see also Alcohol abuse
adolescents and youth, 40-41, 49, 88-89,

276
anxiety disorders, 75
barriers to treatment, 339, 342, 349, 350,

361
bipolar disorder, 74
childhood trauma, 159, 161, 165, 173,

177-179, 181
diagnosis, 71, 99, 335, 339, 342, 349
firearm use in suicide, 280
gender factors, 40, 71
genetic factors, 131, 132
historical perspectives, 21
impulsivity, 86, 99
lithium treatment, 235
media portrayals of, 278
Native Americans, 308
overdoses, 15, 241, 285-287, 340
personality disorders, 79, 80
religious influences, 202, 203
school-based prevention programs, 275
surveillance, 384

Substance Abuse and Mental Health
Services Administration
(SAMHSA), 1, 9, 12, 14-15, 20,
411, 433, 438

media coverage of suicides, 278
Suffocation, 33
Suicide, Options, Awareness and Relief

(Project SOAR), 298
Suicide Research Unit, 27
Supportive therapy, 6, 245, 247, 248(n.7),

258, 274-275, 297, 299-301, 437
Surgeon General, 1, 27, 193, 340, 344-345,

353, 436
childhood trauma, 157, 176, 182, 295-

296
emergency care, 345
managed care, 337, 338
media coverage of suicides, 278
specialty mental health care, 346
substance abuse, 384
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Surveillance, 12-13, 303, 379-389, 432-434
see also Databases; Registries; Reporting
Centers for Disease Control and

Prevention, 12-13, 303, 382, 384,
385-386, 387, 433-434

childhood trauma, 160
coroners and medical examiners, 55,

304, 379, 380-381, 384, 411, 432
emergency rooms, 385, 386-387, 424, 426
funding, 12-13, 384, 433-434
HIV/AIDS, 13, 388, 432, 433, 434
international perspectives, 360-361, 381,

387, 411, 431, 434
legal issues, general, 380, 385-386
legislation, 382, 383, 384, 386, 387
local government, 379, 381-382, 386, 411
professional education, 380-381, 386
regional factors, U.S., 379, 380, 382, 385-

386
religious influences, 380, 381
school factors, 381-382, 387
standards, 387
state government, 379, 381-384, 386, 433

Sweden, 5, 76, 207-208, 239, 296, 343-344
Switzerland, 278, 279

Telephone contacts
follow-up services, 254
hotlines, 279, 288, 289-290, 304, 315-316

Television, 277
Temperament, 70, 95-97, 214

see also Attitudes and beliefs;
Depression; Impulsivity;
Personality disorders

Terminal illness
attitudes toward suicide, 333
elderly persons, 42, 43-44
euthanasia/assisted suicide, 21, 44

Terminology, see Definitional issues
Terrorists, 195
Time factors, 400, 401, 462

see also Age factors; Historical
perspectives; Longitudinal
studies; Prospective studies;
Retrospective studies

African-Americans, mental disorders, 47
bipolar disorder, 74, 254
childhood trauma, 157, 163
depression, 72, 125, 240, 241, 248, 401
discharge from inpatient care, suicide

following, 4, 74, 84, 255, 259, 345-
346, 425, 430, 434

elderly, death following attempt, 42
electroconvulsive therapy, 243
euthanasia, consideration of, 44
Fatality Analysis Reporting System, 383
follow-up, 174(n.11), 231, 255, 259, 394,

425
gun control, 283, 284-285
health service contacts prior to suicide,

5, 255, 331, 348, 361, 377, 434
hypothalamic-pituitary-adrenal axis

dysregulation, 172
imitation and contagion, 41, 131-132,

276-278, 316, 385, 395-400, 475
inpatient care, 43, 345-346, 373

discharge from inpatient care,
suicide following, 4, 72, 74, 255,
259, 345-346, 425, 430, 434

length of stay, 11, 249, 259, 337, 338,
400, 401, 430, 462-464

locus of control, 93-94
media reporting of suicides, 279-280
medication, 234, 235, 240, 241, 242, 244,

248, 254, 350
primary care providers, pre-suicide

contacts with, 43-44, 301, 331-332,
341, 342-343, 344, 346, 353, 434

psychological autopsies, 377-378, 383
psychotherapy visits, 349
research methodology, 395, 401, 402,

406, 429, 462-464
schizophrenia, 78, 237, 254
school-based prevention programs, 293,

295, 298, 299, 301
serotonin reuptake inhibitors (SSRIs),

240
Time series analysis, 77
Tissue samples, 12, 119, 426-427

see also Brain and brain repositories
Tobacco use, see Smoking
Training, see Professional education; Public

education
Trauma, see Childhood trauma
Treatment, general, 4-6, 79-80, 99, 275

see also Adherence to treatment; Clinical
trials; Emergency care; Follow-
up care; Health insurance;
Inpatient care; Outpatient care;
Pharmaceuticals; Preventive
measures; Specialty mental
health care

barriers to, 331-373
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discrimination, 209-210, 214, 215,
332-334

managed care, 336-339
see also Health insurance; Stigma

childhood trauma, 157, 176-178, 182-
183, 184

cognitive-behavioral factors, 4, 80, 92,
99, 100, 245-249, 258, 348

committee recommendations, 10-11,
141, 423, 424, 428, 429

coping training, 26, 94-95, 100, 274, 317,
437

school-based prevention programs,
294-295, 300-301

cost of, 56; see also Health insurance
developing countries, 360-361
elderly persons, 302
electroconvulsive therapy, 242-244, 251
fragmentation of services, 5, 332, 335-

336, 350, 355, 361, 434
media coverage of suicides, 279
no-suicide contracts, 291-292
psychological autopsies, 377
religious influences, 203-204, 256-257
supportive therapy, 6, 245, 247, 248(n.7),

258, 274-275, 297, 299-301, 437
Tricyclic antidepressants, 239, 240, 287
Trytophan hydroxylase, 135
Twin studies, 2, 132, 133-134, 140-142

Ukraine, 35, 36, 206, 210
Unemployment, 3, 40, 51, 52, 85, 196, 205,

207, 208, 215, 354
Uniform Crime Reports, 384
United Kingdom, 35, 50, 194-195, 212, 251,

276, 286, 288, 312, 381
United Nations, 90, 302, 303, 305, 310, 312
Universal, Selective, and Indicated model,

274-302, 436-438
Urban areas, 209, 210, 299-300, 336

alcohol abuse, 82

drug overdoses, 286-287
firearm use in suicide, 283-284
jumping as means of suicide, 287-288
number of suicides, 36, 37, 38, 425
racial/ethnic factors, 45, 356
railway suicides, 289

U.S. Air Force, 6, 15, 304-307, 313, 436-437,
438

Vaproic acid, 235
Veterans Administration, see Department

of Veterans Affairs
Violence and aggressive behavior, 40, 58,

72, 95, 119, 120, 122, 240, 315,
377, 435

see also Child abuse; Crime and criminal
behavior; Firearms; Impulsivity;
Sexual abuse

domestic, other than child abuse, 141,
159, 166, 173, 175, 178, 198-199,
297

genetic factors, 2, 11, 130, 131, 136, 138,
141-142, 430

neurobiological factors, 119, 120, 122,
125, 126, 128, 131, 136, 138, 140,
235-236, 241

political violence, x, 3, 195, 209
prisoners, 357

Widows and widowers, 3, 352
cultural influences, 23, 198, 204

Women, see Gender factors
World Bank, 428
World Health Organization, 35, 211, 212,

275, 278, 296, 302, 303, 305, 310,
312, 387, 428

World Wide Web, see Internet

Youth, see Adolescents and youth
Youth Risk Behavior Survey (YRBS), 385-

386
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