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PEDIATRIC SUICIDE: ESTABLISHING
A BASIS FOR PROBING ITS MYSTERIES
AND COMPLEXITIES
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ABSTRACT

Humans have been mystified by suicide perhaps from the earliest oral and written
accounts of Homo sapiens. This article considers a variety of issues with reference to
suicide in adolescents and young adults including its history, epidemiology, suicide risk
factors, neurobiology, and management concepts. Suicide remains a major cause of death
in adolescents and young adults but is a preventable condition in most cases if society
provides principles of known prevention and mental health management.

INTRODUCTION

Humans have been perplexed with the phenomenon of suicide probably since the dawn of
human civilization. History describes an ancient Egyptian who killed himself as a protest to
the evil of his times over four millennia ago (1). The first suicide noted in the Old Testament
was that of Abimilech, an ancient ruler around 1200 BC, who was severely wounded by a
female and asked his armor-bearer to kill him to escape shame (Judges 9:54). The famous
King Saul, first ruler of a united Kingdom of Israel and Judah, killed himself in 1019 BC after
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being severely wounded in battle; his armor-bearer then “fell on his own sword and died with
him” (1 Sam 31:4,5).

The influential Greek philosopher, Aristole (384-322 BCE), condemned suicide because
it removed needed members of society. Suicide was permitted in the ancient Roman
civilization with some exceptions such as persons who were soldiers, slaves, or accused of
capital crimes. Various religions of the world have generally proscribed suicide concluding it
is an affront to their Creator. The Christian church of the middle ages excommunicated
persons who died via suicide and a 1670 law of Louis XIV of France ordered the bodies of
persons who took their own lives to be dragged down streets and then hung or thrown on
garbage piles (2).

The Vienna Psychoanalytic Society hosted a conference in 1910 to better understand
what was identified as a growing epidemic of youth killing themselves. Sigmund Freud
(1856-1939), the peerless Austrian neurologist and acknowledged father of psychoanalysis,
opined that suicide in youth was due to love conflicts and school pressure for achievement.
Johann Wolfgang von Goethe (1749-1832) was a German writer and statesman of great fame
whose epic work, The Sorrows of Young Werner, was implicated as a social stimulant to
adolescent suicide.

This epistolary was first published in 1774 and centered on a youth committing suicide
via a self-inflicted bullet; this self-murder was stimulated by his inability to marry his beloved
Lotte.

The Vienna conference emphasized the need for more research to understand the cause of
adolescent suicide and this desideratum was echoed several decades later in the penultimate
year of the 20th century with the 1999 publication of the U.S. Surgeon General’s report on
suicide in adolescents (3).

CHILDHOOD SUICIDE

Study of childhood or pre-pubertal suicide is a difficult task because of the extreme
emotionality involved and the limited acknowledgment in many societies that children are
capable of overt suicide (4). Data on children committing suicide can be sequestered or
cloaked in charts on suicide in 10-14 year olds or 5 to 14 year olds while much information
on pediatric suicide focuses on adolescent or post-pubertal suicide. Careful analysis does
suggest that suicide in the 5 to 14 year old increased from 0.4 per 100,000 in the United States
to 0.8 per 100,000 in the 1990s (4). Investigation of available data suggests there are over 300
suicides annually in the United States among 5 to 14 year olds and globally; also, suicide
occurs in this age group in 0.5 per 1,000 females and 0.9 per 1,000 males (4). The male to
female ratio for this age cohort is 3:1 versus a 1:1 in the 10-14 year old cohort and 6:1 in 15
to 24 year olds (4).

Table 1 lists potential reasons for pre-pubertal suicide. A child learns of the concept of
“death” very gradually and pre-school children typically link death to “sleeping” with the
caveat that most 6 to 7 year olds acknowledge, when asked, that everyone “dies.” Children
are often confronted with this reality as they see their family members or other relatives die as
well as watch the death of animals. Pediatric experts usually conclude that children do not
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actually appreciate the finality of death until they become adolescents; young teens do not
seem to appreciate that even “healthy” persons can die.

Table 1. Reasons for childhood suicide

1. Depression

2. Dysfunction of the Family

3. Dysfunction of the environment

4. History of suicide: suicide as a child increases risks for adolescent or
adult suicide

5. Schizophrenia

6. Substance dependence (males

7. Disruptive Behavior (males)

The concept that children can commit suicide is a controversial one, though one study of
1,528 parents noted that these parents stated 4% of their children had attempted suicide (4).
Many parents are reluctant to discuss the topic of suicide with their children who often learn
about this topic from the media. School officials also typically do not discuss the concept of
suicide to the children in their institutes of instruction. The media teaches children that
suicide is what cartoon characters or movie thespians do after the loss of a romantic love or
when one becomes very angry or frustrated; depression is typically not a motive for suicide in
the media’s portrayal of ending one’s own life. Other reasons for movie actors to end their
life are when one does to get one’s way or because there is a need for revenge after being
seriously wronged in some way or other.

ADOLESCENT/YOUNG ADULT SUICIDE WORLDWIDE

Approximately 2 million persons die annually from suicide or homicide and in 2002, for
example, there were 877,000 suicides on planet earth that includes nearly 30,000 annual
suicides in the United States (4-6). Un-intentional injuries, homicide, and suicide are the top
three causes of death in adolescents around the world and at least 90,000 teens up to age 19
years die from suicide annually in the world---or one every 5 minutes---occurring under the
backdrop of 4 million annual suicide attempts around the world (4). If one looks at data of 15
to 24 year olds there are 100,000 to 200,000 suicides each year in this age cohort (3-5, 7).

There is considerable variability in suicide rates around the world depending on various
factors including the accuracy of local reporting; suicide may not be reported as accidents or
not reported at all in some lands (see tables 2-4). Russia (Russian Federation) did not publish
its adolescent suicide rates until the 1990s while China and India still do not report its suicide
rates to the World Health Organization. Female suicide is over-represented (versus males) in
some South American countries. Hanging and poisoning with pesticides (and other
chemicals) are common suicide methods in some countries.

Those with the highest suicide rates include the Russian Federation, Kazakhstan,
Lithuania, Guyana, New Zealand, Belarus, Ireland, Finland, and Iceland (8) As noted in table
4, the lowest rates are reported in various terra firma such as the Middle East Arabic countries
and some Latin America lands (3, 6, 9)
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Table 2. Highest 10-14 year male suicide rates (rate/100,000) (8)

Country Rate
Kazakhstan 8.53
Suriname 6.36
Russian Fed 5.47
Kyrgyzstan 5.12
Belarus 3.94
Guyana 3.77
Ukraine 3.36
Ecuador 3.34
Lithuania 3.3

Estonia 3.05

Table 3. Highest 15-19 year male suicide rates (rate/100,000) (8)

Country Rate

Russian Fed 33.28
Kazakhstan 31.06
Lithuania 30.15
Guyana 28.49
New Zealand 22.38
Belarus 22.36
Estonia 19.78
Ireland 18.86
Finland 17.15
Iceland 16.72

Table 4. Highest 10-19 yr female suicide rates (per 100,000) (8)

Country 10-14 years of age | Country 15-19 years of age
Guyana 6.46 Guyana 24.95
Suriname 6.11 Suriname 15.75
Ecuador 3.14 Kazakhstan 12.28
Kazakhstan 2.86 El Salvador 12.02
Nicaragua 2.22 Nicaragua 11.02
El Salvador 2.10 Ecuador 10.18
Columbia 2.00 New Zealand 9.55
Trinidad & Tobago 1.86 Russian Federation 7.87
Russian Federation 1.85 Mauritius 7.61
Paraguay 1.84 Trinidad & Tobago 7.45

Research notes that adolescent/young adult males commit suicide at a four times greater
rate than females. In the past, suicide was more commonly seen in European-decent
adolescent males in New Zealand, Australia, and the United States.
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At this point suicide is now the same or increased in minority and indigenous groups such
as Pacific Islanders in New Zealand, Aboriginal and Torres Straight Islanders in Australia,
and African-American/Native Americans in the United States (4). Rising rates in the past few
decades are reported in Spain, the Caribbean, Africa, China, and other Asian countries (4, 9).
Globally adolescent males have higher completion rates for suicide than females except in
China and India.

UNITED STATES

Suicides in the 15-24 year olds were high in the United States in the 1930s, declined in the
1940s to 1950s, rose again from the late 1950s to the 1980s, and essentially stabilized from
the 1990s to the first decade of the 21st century (4, 10). Suicide rates for 15 to 19 year olds
doubled in the US from 1960 to 2001, peaking in the early 1990s with a 250% rise from the
1960s to the 1980s. This increase in 15-24 year olds committing suicide after World War 11
has been called the Baby Boomer Cohort rise.

Rates of suicide in adolescents and young adults have also increased over the past decade
due to a variety of factors including: increase in prescription opioid abuse, effect of internet
social networks (“Contagion effect”), high suicide rate seen in young U.S. military (double
the rate of civilians controls), influence of financial crisis, and less antidepressant
prescriptions from clinicians following the 2004 FDA black box warning (see below) (11).

In the United States there were 41,149 suicides in all age groups in 2013 and suicide was
the 10th leading cause of death for Americans when all ages are considered; someone dies
every 12.8 minutes from suicide in the US (12). In the U.S. there were 31,655 deaths in 2002
(Table 5) from all causes in 15 to 24 year olds that included 2,000 suicides in both the 15 to
19 year old cohort and the 20 to 24 year old group; the overall suicide cohort was 11 per
100,000 (8).

Table 5. Causes of death in 15-24 year olds in 2000 [4, 6]

Unintentional Injuries 14,113
Homicide 4,939
Suicide 3,994
Malignant Neoplasms 1,713
Cardiac Causes 1,031
All Causes 31,307

Table 6 provides causes of death in adolescents and young adults in the United States in
2013 (13). Tragically, suicide is the third leading cause of death in the adolescent and young
adult as well as the fifth leading cause of death in the 5 to 14 year old group. More
adolescents and young adults die from suicide than from combined deaths due to cancer, heart
disease, chronic lung disease, cerebrovascular accidents, pneumonia, influenza, HIV/AIDS,
and birth defects (1).
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Table 6. Leading causes of death in the United States in 2013 in 5-24 years of age

groups (13)
5-9 age cohort 10-14 age cohort 15-24 age cohort
Unintentional injury: 746 Unintentional injury: 775 Uninten Injury: 11,610
Malignant neoplasms: 447 Malignant neoplasm: 448 Suicide: 4,878
Congenital anomalies: 179 Suicide: 386 Homicide: 4,329
Homicide: 125 Congen. anomalies: 161 Malig. Neoplasms:1,496
Chronic Respiratory Disease: 75 | Homicide: 152 Heart Disease: 941
Heart Disease: 73 Heart Disease: 100 Congen Anomalies: 362

The estimated suicide rate was 10/100,000 in 2000 for the 15-19 year olds that involved a
rate of 14.6 in males and 2.9 in females (14). Suicide represented 12% of deaths in the 15 to
19 year old group in 2001 with a rate of 12.9 per 100,000 in males and 2.7 in females (4).

Suicide rates in 15-24 year olds in 1998 involved an ethnic distribution that included 19.3
per 100,000 white males versus 3.5 white females, 15.0 in African-American males versus 2.2
in African-American females, and 13.4 in Hispanic males versus 2.8 in Hispanic females (4,
15). Suicide rates for African-American males increased from 2.9 per 100,000 in 1981 to 6.1
in 1998 (15). American Indian/Alaskan native adolescents have a 5.1 per 100,000 suicide rate
in the 10 to 14 year old and a 22.7 in the 15 to 19 year old (16).

The age-adjusted suicide rate for 10 to 19 year olds in 2006 was 4.16 per 100,000. In
general the suicide rate rises from childhood to adolescence to young adulthood. In 2012 the
overall suicide rate was 1.1 per 100,000 per year in 10-14 year olds, 7.4 in 15-19 year olds,
and 12.7 in 20-24 year olds.

The suicide rate is higher among males than females and involves a rate of 1.5 per
100,000 in 10-14 year old males versus 0.7 in 10-14 year old females; the suicide rate is 11.6
per 100,000 in 15-19 year olds versus 3.0 in 15-19 year old females (16). In males aged 18
and 19 the suicide rate is 15-20 per 100,000 and 3-4/100,000 in females 18 and 19 years of
age.

SUICIDALITY

Suicide completions arise out of a larger complex of suicidal ideations and suicide attempts.
Classic suicide theory places suicidal behavior on continuum starting with a passive death
wish that may lead subsequently to suicidal ideation without a method(s), suicidal ideation
with a method(s), non-suicidal self-injury, suicidal attempt, and eventual completed suicide.

Scholars have debated whether adolescent suicidal ideation is a continuous (dimensional)
or a categorical (taxonic) phenomenon (17). The diathesis model of suicidality regards
suicidal behavior as the result of an underlying psychiatric disorder with the addition of a
trigger.

The 2013 Centers for Disease Control and Prevention Youth Risk Surveillance Survey
(CDC YRSS) notes that suicidal ideation was self-reported in 19.3% of high school females
versus 12.5% of males; suicidal plan involved 15% of high school females versus 10.8% of
males and suicidal attempt involved 9.8% of females versus 5.8% of males; 2.4% were
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medical treated for a suicide attempt (18). The 2012 CDC YRBS notes that suicidal ideation
was found in 17.1% of 9th graders, 16.5% of 10th graders, 15.5% of 11th graders, and 13.6%
of 12th graders (19).

The ratio of suicide attempts to actual suicide varies in different studies and is a complex
issue for research since there is no official national registry for suicide attempts. One report
published 13 deaths in males out of 6,200 attempts for a ratio of 1:470; in females 3 deaths
occurred out of 11,200 attempts for a death to attempt of 1:3,700 (4, 18). Other reports
suggest a ratio of suicide attempts to actual suicide as 3 to 1 (female to male) and three to five
times as many 15-19 year old males complete suicide versus females (4, 20). Suicide
completions is females is higher in some countries, such as in India and China (4).

SUICIDE METHODS

The most common methods of suicide deaths for 10-19 year olds are firearms (49%) and
suffocation that is mostly from hanging (38%); poisoning is found in 7% and a variety of
other methods in 6% including running into traffic, motor vehicle accidents, burning, and
others (15). Suicide methods of choice for adolescent males are firearms, hanging, and a
motor vehicle accident; methods for adolescent females are pill overdose or wrist cutting (4,
20, 21). There has been a growing trend for adolescent females to use more lethal methods of
suicide attempt since the mid-1990s (4).

ETioLOGY

Andrews and Lewinsohn identified miscellaneous psychiatric diagnoses in 121 adolescents
evaluated for attempted suicide, as noted in table 7 (22). Research consistently notes that a
major stimulant or precipitant to suicide in adolescents and young adults is depression. For
example, studies report that 35% to 50% of depressed youth attempt suicide and up to 10% of
adolescents with severe depression (major depressive disorder) kill themselves within 15
years of being diagnosed with depression (4).

A review of 6 studies of 1,265 depressed youth reported that 60% had a history of
suicidal ideation and 30% had attempted suicide; a study of 466 youth seen after treatment
noted that 24% had attempted suicide (22).

In one study 5% of adolescents reported over one suicide attempt per year and a 13 times
increase was noted in those with depression, and seven times increase in those with a history
of sexual abuse; increase in suicide was also seen with a history of violent behavior in males
and weight problems in females (23).

Substance abuse was also a risk factor for repeated suicide (23). Just an attempt itself can
increase the risk for further suicide attempts. Research from the U.S. Centers for Disease
Prevention and Control (CDC) Youth Risk Behavior Surveillance Survey (YRBSS) has noted
that one suicide increases further attempts by 15-fold; in this specific survey, 30% of teens
had 2 or 3 attempts and 17% had 4 or more suicide attempts (24).

As much as one-third of adolescent disability is due to mental disorders and a major part
of this mental health disability is major depressive disorder which rises in incidence with age
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from 9 per 1,000 preschool children to 20 per 1000 school-aged children and then nearly 50
per 1,000 adolescents (4). Childhood depression has a 1:1 male to female ratio versus a 1:2

ratio in adolescents and adults.

Table 7. Diagnoses in 31 adolescent males, 90 females with suicide attempt (22)

Disorder Males (%) Females (%)
Major depression/dysthymia 71 64.5
Disruptive behavior disorder 32.3 12.2

Drug abuse/dependence 29 13.3
Alcohol abuse/dependence 194 144
Anxiety disorder 9.7 18.9
Adjustment disorder 6.5 10

Eating disorder 0 33

Some type of psychiatric disorder 87.1 77.8

Depression can be found with other mental health conditions that can worsen suicide risk;
these conditions include anxiety, disruptive behavior disorders, and substance use disorders
(25, 26). Mental instability is heightened by problems with psychosomatic conditions, drug
abuse, violence, and others (4, 27-29). In a review of 14 research reports involving 2,012
adolescent males hospitalized for a suicide attempt, 1.3% had died from suicide at an average
of 3.6 years follow-up versus 0.2% of 5,189 females died from suicide at an average of 3.6
years follow-up (30).

Risks or precipitants to youth suicide are noted in table 8 (4, 29-31). A classic study of
173 adolescent suicides reported that the most important factor in males was a previous
suicide attempt; others included a history of major depression and substance use disorders (4).
The key risk factor in female suicide was major depression disorder though substance use
disorder was also a key factor (4). A family history of suicide is associated with a five times
rise in male suicide and a three times rise in female suicide (4). The heritability rate of suicide
has been estimated to be between 21 and 50% (32).

Adolescents or young adults without mental iliness may attempt or commit suicide when
their lives are complicated by factors linked to legal problems, intense personality conflicts,
narcissistic traits, impulsivity, aggression, widespread firearms availability, homosexuality,
legal problems, bullying, and other factors leading to withdrawal from life (4). Research notes
that societal attitudes supporting anti-homosexuality views can lead bisexual and homosexual
youth toward increased suicidality and completed suicides; up to 42% of homosexual
adolescent males may attempt suicide (4).

Chronic illness can lead to increased depression and suicidality in some youth, sometimes
complicated by central nervous system injury from epilepsy, chemotherapy, or trauma (33).
Alcohol use is linked to up to 50% of adolescent deaths from suicide, homicides, and motor
vehicle accidents (4). The impact of ACEs (adverse childhood experiences), abuse,
incarceration, being victims of war, and teens living on the street (throwaways, runaways) are
also considerable in factors of suicide attempts (4, 34, 35). Up to 170 million children and
adolescents live on the world’s streets including 450,000 as well as 127,000 throwaways in
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the United States (4). Millions of children and youth are involved in the global sex trade
industry and this provide intense stress in the lives of these victims.

Table 8. Risk factors for suicide and suicide attempts [4]

Major depressive disorders

Substance use disorders

Previous attempt (s); family history of completed suicide
Adverse childhood experiences (ACES)

Severe irritability or agitation

Emotional or temperament dysregulation

Violent behavior (including aggressive conduct disorder)
Schizophrenia

Being bullied

History of abuse (sexual or physical)

Community dysfunction (including being in war conditions)
Homosexual male

Widespread availability of firearms and suffocation methods
School Failure

Chronic illness

Street life (throw-away or runaway teens)

Personal or cultural suicide acceptability

Non-compliance with mental health treatment

Personality disorder (borderline, antisocial)

Being a native or indigenous ethnic minority adolescent
Location (higher suicide completion in females vs males in China and India)
Others

NEUROBIOLOGY OF SUICIDE

Research suggests that neurobiological abnormalities are associated with or etiologically
linked to suicide in a complex interaction of the brain with one’s environment (see table 9).
Low cerebrospinal fluid serotonin is associated with impulsive aggression but further links to
suicide completion involve a complex interaction with patient-specific genetic and
environmental factors (36, 37).

Studies have shown dysfunction in the serotonin system and related phosphoinositide-
specific phospholipase C enzymes in brains of those who commit suicide (38). Studies are
focusing on the serotonin transporter genes (including 5-HTTLPR: serotonin-transporter-
linked polymorphic region), the 5-HT2 receptors, and its metabolite: 5-hydroxyindoleacetic
acid.

Dysfunction of neurotrophins and neurotrophin receptors are noted; neurotrophins are a
family of proteins that influence neuron development, function, and survival (39). Suicide
behavior has been linked with a decrease in BDNF (brain-derived neurotrophic factor) which
is a protein and a member of the neurotrophin family of growth factors.
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Table 9. Neurobiologic abnormalities of the suicide brain

Serotonergic (5-HT) dysfunction

Polymorphisms of genes of dopamine receptors (D2, D3)

Polymorphisms of serotonin transporters (HTTLPR)

Abnormalities of the frontal-striatal circuitry (striatum, orbital frontal and anterior
cingulate cortices)

Abnormalities of the polyamine transport system

Abnormalities of receptor-linking signaling mechanisms such as phosphoinositide and
adenylyl cyclase)

Abnormalities of neurotrophins and neurotrophin receptors
Hypothalamaic-pituitary-adrenal axis dysregulation

Abnormalities in inflammation mediated by the kynurenine pathway metabolites and
glutamatergic transmission

Effects of epigenetics (such as epigenetic changes in control of genes associated with
polyamine biosynthesis)

Reduction in function of BDNF (brain-derived neurotrophic factor)

Increase in proinflammatory cytokines in the prefrontal cortex

Disorders of the opioid and endocannabinoid systems

Research is also looking at abnormalities in inflammation mediated by the kynurenine
pathway metabolites and glutamatergic transmission (40).

The enzyme, indoleamine 2,3-dioxygenase (IDO) initiates the neuroimmunological
kynurenine pathway leading to tryptophan degradation to produce kynurenine. Suicidal youth
have been shown to have decreased tryptophan and increased kynurenine/tryptophan
compared to non-suicidal youth (41).

Studies note increased proinflammatory cytokines in the Brodmann area 10 of the
prefrontal cortex in adolescent suicide victims (42). The role of proinflammatory cytokines
(i.e., interleukin [IL]-1?, IL-6, TNF-? [tissue necrosis factor-alpha] and suicide is under study.
Potential triggers of suicide-inducing inflammatory changes may be infectious agents,
autoimmune disease, or stress (40).

Unfortunately, we do not yet have reliable biomarkers for suicide behavior but the search
goes on (43). Factors associated with adolescent suicide may be different to some extent than
factors seen with adult suicide. For example, temperament regulation may play a greater role
in teenage suicide versus adult suicide. The role of neuroimaging in identification of
suicidality is unclear at this time.

ANTIDEPRESSANTS AND THE RISK OF SUICIDE

The United States FDA issued a statement (black box warning: BBW) on March 22, 2004
that pediatric and adult patients placed on antidepressant medications (i.e., selective serotonin
reuptake inhibitors [SSRIs]) must receive close clinician oversight to observe for potential
increase in depression and the development of suicidal ideation. This FDA message required
that all antidepressants carry this Black Box Warning about possible links to suicidality and
in 2007 the FDA expanded this warning to include patients up to age 24.
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A pharmaceutical company (GlaxoSmithKline) had sent its data to the FDA involving
1,385 persons aged 7 to 18 years who had been placed on paroxetine. 3.4% developed
emotional liability which included mood fluctuations, crying, suicidal ideation and/or
attempted suicide. This was in contrast with the placebo controls where such symptoms were
found in 1.2%. No one on the paroxetine completed the suicide (44).

A variety of studies have been done to clarify this potential complication of SSRIs and
other antidepressants. One review of a health plan data in Idaho and Washington involved
82,285 treatment episodes with SSRIs; 5,107 involved persons age 17 or less (45). This study
reported that the highest risk for suicidal attempt was the month prior to SSRI management
and no evidence was found for increase in suicidality due to the SSRI (45). Another study
noted a reduction of 0.23 suicides per 100,000 per year from 1990 to 2000 in the United
States during the same time that there was a rise in SSRI use (46).

British researchers concluded that increased use of SSRIs from 1991 to 1998 lead to
suicide rate stabilization in males aged 12 to 29 years of age (4). The result of the FDA
warning was to lower the SSRI prescriptions of SSRIs by some clinicians, particularly
primary care providers (47). A 3-10 fold rise in SSRI use in children and adolescents was
noted from 1987 to 1996, 50% increase from 1998-2002, and a 9% increase in 2003 (4). A
10-20% decrease in SSRI prescriptions was identified in 2004 after the FDA warning.

Controversy about the FDA Black Box Warning about antidepressants continues. One
group (Gibbons et al.) published their findings in 2012 noting that the FDA BBW was based
on only short-term data. They felt that extending the observation rate for adolescents on
antidepressants lead to their conclusions that, though depression responded to antidepressant
treatment, it did not lead to a significant reduction in suicidal thoughts and behavior;
however, there was no evidence in their study that there was an increase in suicidal risk in
youth taking antidepressants (48). Other researchers, however, found methodological fault
with the Gibbons report and stated they do not recommend the first line use of antidepressants
in youth (49).

A large data analysis published in 2014 that looked at 1.1 million adolescents (ages 10-
17) from commercial plans in 12 US states noted that suicides in adolescents have increased
since the FDA BBW and the subsequent reduction in use of antidepressants for depressed
youth (50). This study looked at rates (before and after the FDA BBW) of antidepressant
prescriptions, psychotropic drug poisonings (a validated proxy for suicide attempts), and
complete suicides (50). Thus, the controversy about the FDA BBW on antidepressants
continues.

CONCEPTS OF MANAGEMENT

Management of a person who is suicidal focuses on counseling or therapy to help him or her
deal with issues precipitating the suicidality. A suicidal youth represents a psychiatric
emergency and risk factors must be assessed as soon as possible. Risk assessment involves
the science of knowing what to look for and the art of obtaining accurate and detailed
information. A full psychiatric (psychological) evaluation is needed which includes
interviewing the youth both alone and with the family, assessing the youth’s current mental
status, detailed look at suicidal ideations as well as behavior, detailed history (personal,
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family, medical), identification of psychosocial stressors, and assessment of the youth’s risk
factors.

Rating scales can be used that are systematic, standardized, and/or comprehensive
checklists. Examples include Pfeffer’s Spectrum of Suicidal Behavioral Scale (51) and the
Columbia-Suicide Severity Rating Scale (52). The Pfeffer scale has been used in many
studies and has high inter-rater reliability.

It is a five-point scale ranging from 1-5: nonsuicidal behavior (Rating 1), suicidal ideas
(2), suicidal threats (3), mild suicide attempts (4), and serious suicide attempts (5). The
Columbia-Suicide Severity Rating Scale (www.cssrs.columbia.edu) assesses the severity and
intensity of suicidal ideations as well as behaviors with a lethality measure for suicide
attempts. It is validated for the adolescent age group, takes a few minutes to give, is translated
into many languages, and has been widely utilized by government persons as well as private
health care clinicians.

Hospitalization itself does not prevent eventual suicide but is recommended in some
situations including those noted in table 10. Those at high level of suicide risk need round-
the-clock monitoring until this risk is lowered sufficiently to allow less stringent monitoring.
Suicidality is not a mental illness per se and reflects underlying issues such as depression.
Approximately one-third of persons with multiple suicide attempts have signed previously
given safety contracts (4).

Asking an adolescent about potential suicidality does not precipitate a suicidal thought or
attempt but may prevent a suicide in this person. Interviewing a suicidal youth should include
asking about firearms and drugs in the home while asking the parents/guardians to remove
these items from the home if present.

Table 10. Reasons to hospitalize a suicidal patient

Active psychosis

Mania or agitated behavior

Intoxicated state

Failure outpatient management

Family history positive for suicide completion (doubles the risk)
Prior attempts (15 times the risk)

History of aggressive outbursts

Medical-legal considerations

Inadequate family care/supervision

Under the effects of substance use disorder

Need to support the family for provision of education

Clinicians and others who work with youth (i.e., teachers) should be instructed in suicide
screening methods. The Columbia University TeenScreen Program utilizes a two-stage
process to identify “at-risk” youth who complete a brief mental health screen; those who are
“positive” on the screen are then interviewed by a mental health clinician (53). The
availability of hotlines that operate all the time is useful in attempts to screen and find suicidal
youth (54).

Careful follow-up of a suicidal youth is important and research notes that this is not
accomplished in many situations (4, 47). Comprehensive management of underlying
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depression, if present, is recommended and can include psychotherapy, pharmacotherapy, and
electroconvulsive therapy (ECT). It is beneficial to focus on improving coping skills in
adolescents who attempt suicide to help them prevent overt suicide (55). School-based suicide
prevention programs have become available and can be useful in the goal of suicide
prevention among youth (56, 57).

Psychotherapies useful for these patients include cognitive behavioral therapy (CBT) and
dialectical behavioral therapy (DBT) (58, 59). Patients with co-morbid substance abuse
disorder (s) also need management for this condition to lower risks for suicide (60, 61).

PHARMACOTHERAPY FOR SUICIDALITY

The Treatment of Adolescents with Depression Study (TADS) was a randomized control trial
with a N of 327 and treated adolescents with fluoxetine, CBT alone, combined fluoxetine and
CBT, and placebo (58, 62). The combined treatment was superior for treatment of depression
and adolescents while fluoxetine was superior to CBT alone. Suicidal thinking was present in
29% of the sample at baseline and improved significantly in all four treatment groups; the
combined treatment showed the greatest reduction in suicidal thinking (62).

Flupenthixol has been tried in individuals with a history of multiple suicide attempts
while lithium may be used in adults with bipolar disorder and suicidal ideations. Research has
supported the reduction of suicides in patients on lithium who had major depressive disorder,
bipolar disorder, or schizoaffective disorder (63)

Clozapine is an atypical antipsychotic drug which has shown some reduced suicide
attempts by adult patients taking it as seen in a 2-year multiyear, multicenter study
(International Suicide Prevention Trial: InterSePT) involving 980 patients with schizophrenia
or schizoaffective disorder (64).

The anesthetic, ketamine, has been shown to have antidepressant effects and also to
reduce suicidal ideation in association with its antidepressant outcomes when given via
infusion to persons with acute suicidality (65-67). The mechanism of ketamine’s reduction in
suicidality is under study but may be linked to its effects in modulation of glutamate signaling
and action at the NMDA receptor to blunt high levels of quinolinic acid (68). Further progress
in management of suicidality in patients may occur with more research into the neurobiology
of suicide itself.

CONCLUSION

Rates of suicide in adolescents and young adults have also increased over the past decade due
to a variety of factors including: increase in prescription opioid abuse, effect of internet social
networks (“Contagion effect”), high suicide rate seen in young U.S. military, influence of
financial crises, and less antidepressant prescriptions following the 2004 FDA black box
warning (see above) (11).

Suicide can involve all youth but some groups are at higher risk as adolescent males
being more likely to die from suicide while adolescent females are more likely to report
attempting suicide. Cultural variations are seen in suicide such as higher rates of suicide-
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related fatalities seen in Native American/Alaskan or other country’s ethnic minority youth.
Deaths from youth suicide reflect one aspect of this problem, as more young people survive
suicide attempts than die. Each year it is estimated that 157,000 persons between 10 and 24
years of age receive medical care for self-inflicted injuries (68).

Suicide risk factors include co-morbid psychiatric disease (i.e., depression, anxiety,
conduct disorder, schizophrenia, substance use disorders), history of previous suicide
attempts, positive family history for suicide, access to lethal methods (i.e., firearms), exposure
to suicidal behavior of others, and stressful life factors (i.e., bullying [victims and
perpetrators], abuse, hopelessness, guilt, incarceration) (69).

Suicide in youth remains a global public health phenomenon that requires the attention of
all governments and clinicians. Global child/adolescent-specific mental health policies are
urgently needed to improve efforts to prevent such tragic loss of young human life (70).

Increased support services are needed for youth with depression and suicidality. Given
the major role that firearms play in adolescent suicide, policies should be implemented to
reduce firearm access in the adolescent population (71).

A careful assessment of all suicidal youth is necessary and management seeks to improve
underlying psychosocial circumstances and/or mental health disorders in efforts to lower the
suicidal behavior in this person. The role of pharmacology for reduction of suicide risk
reduction is under active research (72).

Clozapine is approved by the FDA for suicide risk reduction in adults persons with
schizophrenia while lithium has been shown to lower the number of deaths in uni- and bipolar
depression. The use of ketamine is under active research to reduced acute suicidality based on
studies noting the link of abnormalities in the kynurenine pathway. Suicide prevention in our
youth is an attainable goal with a comprehensive approach taken by society, governments,
and clinicians (73-75).
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