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Abstract: Suicide is an escalating public health problem, and alcohol use has consistently
been implicated in the precipitation of suicidal behavior. Alcohol abuse may lead to
suicidality through disinhibition, impulsiveness and impaired judgment, but it may also be
used as a means to ease the distress associated with committing an act of suicide. We
reviewed evidence of the relationship between alcohol use and suicide through a search of
MedLine and PsychInfo electronic databases. Multiple genetically-related intermediate
phenotypes might influence the relationship between alcohol and suicide. Psychiatric
disorders, including psychosis, mood disorders and anxiety disorders, as well as

Int. J. Environ. Res. Public Health 2010, 7

1393

susceptibility to stress, might increase the risk of suicidal behavior, but may also have
reciprocal influences with alcohol drinking patterns. Increased suicide risk may be heralded
by social withdrawal, breakdown of social bonds, and social marginalization, which are
common outcomes of untreated alcohol abuse and dependence. People with alcohol
dependence or depression should be screened for other psychiatric symptoms and for
suicidality. Programs for suicide prevention must take into account drinking habits and
should reinforce healthy behavioral patterns.
Keywords: alcohol abuse; suicidal behavior; psychiatric disorders; pathophysiology;
prevention

1. Introduction
The estimated global burden of suicide is a million deaths every year [1], and a policy statement
produced by WHO in response to this [2] has urged countries to implement suicide prevention policies.
The estimated annual mortality from suicide is 14.5 suicides per 100,000 people, about one death
every 40 seconds [1]. Self-inflicted deaths were the tenth leading cause of death worldwide and
accounted for 1.5% of all deaths [3]. Suicide rates differ by sex, age, ethnic origin and death
registration system, as well as by region and over time.
Globally, alcohol consumption has increased in recent decades, with all or most of that increase
occurring in developing countries. Alcohol consumption has health and social consequences via
intoxication (drunkenness), dependence (habitual, compulsive and long-term drinking), and
biochemical effects. In addition to chronic diseases that may affect drinkers after many years of heavy
use, alcohol contributes to traumatic outcomes that kill or disable at a relatively young age, resulting in
the loss of many years of life to death or disability. There is increasing evidence that, aside from the
volume of alcohol consumed, the pattern of the drinking is relevant for health outcomes. Overall, there
is a causal relationship between alcohol consumption and more than 60 types of diseases and injuries.
Alcohol is estimated to cause about 20-30% of cases of oesophageal cancer, liver cancer, cirrhosis of
the liver, homicide, epilepsy and motor vehicle accidents. Alcohol had been used by most people in the
Americas, Europe, Japan, and New Zealand, with smaller proportions in the Middle East, Africa, and
China [4].
In the last 45 years, suicide rates have increased by about 60% worldwide, with global suicide
figures potentially reaching 1.5 million deaths by the year 2020 [5]. Although traditionally suicide
rates have been highest among elderly males, rates among young people have been increasing to such
an extent that they are now the group at highest risk in roughly one-third of nations, in both developed
and developing countries. Mental disorders (particularly depression and substance abuse) are often
associated with cases of suicide. However, suicide results from many complex socio-cultural factors
and is likely to occur particularly during periods of socioeconomic, family and personal crisis
situations (e.g., loss of a loved one, employment, dignity, etc.).
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The existence of a link between alcohol use and suicide was known to Kraepelin [6]. This link has
been advanced more convincingly since the mid-1960s [7-9] and confirmed in recent years [10-13].
Most research on alcohol use and suicide has focused on suicidal ideation or attempted suicide [14]
rather than completed suicide, because of the methodological difficulties involved in investigating
completed suicide. However, it is important to realize that, despite some overlap, suicide attempters
and completers show demographic, personality, and clinical differences [11].
Suicide is held to be a complication of psychiatric disorder [10,15]. Mood [10,16,17], anxiety [18]
and schizophrenia-spectrum disorders [16,19,20] have been found to constitute independent risk
factors for suicidal behavior. Additionally, co-morbid psychiatric disorders are found to be common in
patients with alcohol use disorders [21-24]. Alcohol use is highly prevalent worldwide, and suicide is
highly prevalent in populations of patients with alcohol use disorders. However, co-morbid
psychopathology is neither sufficient nor necessary for this association [14]. Alcohol use and suicide
are intimately linked, but they are both complex phenomena, springing from a multitude of factors.
Menninger conceptualized addiction itself both as a form of chronic suicide and as a factor involved in
focal suicide (deliberate self-harming accidents) [25].
The focus of this paper is to provide a broad overview of the much debated relationship between
alcohol and suicide. This study starts with the assumption that, according to research, the suicide rate
is substantially elevated among alcoholics and that suicide is a cause of death for a substantial
percentage of alcoholics. This review is based on the assumption also that alcohol use, particularly
heavy use and alcohol dependence, is highly associated with suicide in three ways: (1) alcohol,
through its disinhibiting effects, is related to suicide attempts and completions; (2) individuals with
alcohol use disorders are at an increased risk of suicide as compared to the population at large; and (3)
at the population level (nationally and internationally), alcohol consumption is correlated with the
suicide rate [26]. This review updates and critically considers data on the alcohol use-suicidal behavior
link and suggests implications for future research.
2. Methods
Printed documentation was searched in the MedLine and PsychInfo electronic databases. The
following limits were set for the MEDLINE search: adults 19+ years, publication date from 1991 to
2009, articles with abstracts, and articles written in English. A variety of strategies were used to
conduct a more detailed search. The most efficient search strategy was: (suicide OR suicide attempt
OR ideation) AND (epidemiology OR rates OR trends OR incidence) AND (alcohol use OR alcohol
intoxication OR alcohol drinking OR alcoholism OR alcohol use disorder OR alcohol dependent)
AND (“prevention” OR “intervention” OR “implications for the future”).
To ensure that relevant publications were not missed, using the same limits specified earlier, each of
the following terms was searched individually with “AND suicide”: alcohol use, alcohol use disorder,
alcohol intoxication, alcohol drinking, alcoholism, alcohol acute dependent, inebriation, ethanol and
alcohol consumption. PsycINFO was also searched using the same limits mentioned above. Duplicate
articles were removed. Abstracts that did not explicitly mention suicide and alcohol use and articles
that did not provide levels/measures of alcohol use specifically for suicides were excluded.
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3. The Alcohol-Suicide Link: A Bond Difficult to Disentangle
Alcohol abuse is the commonest type of substance dependence worldwide. Suicide is major public
health issue. Therefore, given the enormous socioeconomic burden of the latter, investigating their
possible relationships is mandatory. However, it is difficult to establish the right questions to ask. Does
alcohol induce suicide? Does alcohol prevent suicide in some cases? Does alcohol-related misconduct
increase the risk of suicide? Do people drink to ensure the courage needed to engage in their suicidal
act? Is alcohol part of the method for the suicidal act? Edgar Allen Poe’s drinking to death is
illustrative of the latter. How should we define suicide? Is a traffic accident secondary to dangerous
driving after drinking alcohol an accident or a suicide attempt? How many of the fatalities, occurring
after such events, are to be attributed to suicidal intent? We will here clarify some terms regarding
alcohol use and suicide to help understand their relationship.
3.1. Alcohol and Suicide: Definitional Issues
In the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition-Text Revision
(DSM-IV-TR) [27], alcohol is one of eleven classes of substances for which a substance-related
disorder may be considered when effects secondary to its use arise. Alcohol-related disorders are
classified as alcohol use disorder, alcohol-induced disorders, and alcohol-related disorder not
otherwise specified. The latter is diagnosed when the criteria for the former two are not fulfilled.
Alcohol use disorder comprises alcohol dependence and alcohol abuse, which may be diagnosed only
in the absence of dependence. Alcohol dependence may be defined by any three or more of the
following in a 12-month period: tolerance, defined by the need to increase the dose in order to
maintain its effect and/or the decrease of the effect with continued use at the same dose; withdrawal,
defined as the emergence of an alcohol-characteristic syndrome upon suspension or steep dose
reduction, that can be reversed by alcohol or soothed by similarly acting substances (for example,
benzodiazepines); intake at higher doses or for more prolonged periods than those intended by the
subject; failed attempts or no desire to reduce or control substance use; considerable time wasted in
seeking alcohol or recovering from its effects; impaired social, professional and recreational activities
because of the use of alcohol; and continued use despite awareness of the problems related to the use
of alcohol. Abuse is defined as recurrent use of alcohol resulting in impairment in interpersonal, social
and professional functioning, in the face of physical danger or legal problems, and continued despite
all the above risks. Craving refers to compulsive drug-seeking.
Alcohol-induced disorders comprise delusions and delirium, memory disorder and sleep disorders
appearing during intoxication or withdrawal and, in addition, anxiety, mood and psychotic disorders,
dementia, and sexual dysfunction related to both acute and chronic alcohol use. These disorders also
include the typical microzooptic hallucinations, delirium tremens and Korsakoff’s syndrome, which
may occur in the alcohol withdrawal syndrome.
Suicide is an act performed by someone who intends to kill him/herself. Acts having a high
probability of death, whether performed consciously or not, without any self-killing intent, are
considered to be accidents even though many of these acts may result in death. A suicide attempt is an
effort to kill oneself that does not result in death. Attempts are subdivided by their grade of lethality.
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The most serious are those associated with high lethality. Although the lethality of a suicidal act is
related to the suicidal intent of the individual, there is not a perfect correspondence [28]. Self-harm is
an act that is not intended to kill the person, but rather to deliberately cause damage, such as cutting or
self-mutilation. Sometimes, permanent effects result, and accidental death is always a possibility.
This fuzzy picture led suicidologists to try to fill the gap of a lack of an official nomenclature for
suicide and related behavior. In 1996, O’Carroll et al. [29] proposed a classification based on three
characteristics, that is, intent to die, evidence of self-inflicted injury and outcome (injury, no injury and
death). Their approach was followed in subsequent revisions of suicide terminology. The 1998 WHO
document on the prevention of neurological, mental and psychosocial disorders [30] confirmed the
1986 Working Group definition with some rewording and, subsequently, De Leo et al. [28], after a
sound critique of past definitions, proposed a slightly, but significantly modified, redefinition of the
WHO 1986 classification, which is in line with that of O’Carroll et al. [29], that is, “Suicide is an act
with fatal outcome, which the deceased, knowing or expecting a fatal outcome, has initiated and
carried out with the purpose of bringing about wanted changes”.
Silverman et al. [31] revised O’Carroll’s nomenclature, focusing on suicide-related ideation,
communication and behavior. They based their definitions on the presence or absence of suicidal intent
and the presence or absence of injury. They purposely avoided adding a third domain of lethality (or
degree of injury) because currently there is a lack of consensus for defining lethality. According to this
classification, suicide is a fourth order event in a set where the first order (i.e., the name of the set) is
represented by Self-Injurious Thoughts and Behaviors. Subsets of the set are risk-taking thoughts and
behaviors and suicide-related thoughts and behaviors. The former is subdivided into immediate or
remote risk for life and further subclassified, as all other subsets of the classification, according to the
outcome, that is, non injury, injury (no matter how severe) and death. The latter subset is further
subclassified into suicide-related ideation, suicide-related communications, and suicide-related
behaviors. Ideation is further subclassified according to intent, that is, absent, undetermined or present
(independent of its degree), and may be casual, transient, passive, active, or persistent. The second
subset is suicide-related communications, again subdivided into with, without or undetermined intent,
and each of these is further subdivided into fourth-order subsets namely, verbal or nonverbal; passive
or covert lumped together to constitute suicide threat, and a proposed method of achieving a
potentially self-injurious outcome, constituting a suicide plan. The third second-order set is suiciderelated behaviors, with third-order subsets arranged according to intent, which is none, undetermined
or some (Silverman et al. [31] did not add “or more”, but this is implicit), and each third order subset
is composed of three fourth-order sets according to outcome, with no injury, injury or death.
3.2. Alcohol and Suicide: Epidemiological Observations
Recent findings from the National Epidemiological Survey on Alcohol and Related Conditions
(NESARC) [32] indicate that the 12-month prevalence of DSM-IV-TR alcohol dependence in the adult
population in USA is 3.8% and that of alcohol abuse 4.7% [33]. This means that, every year, 8.5% of
the adult US population in USA has an alcohol use disorder [33].
A meta-analysis of cohort studies [34] showed that both alcohol and drug use disorders are strongly
associated with suicide. Heavy alcohol consumers had a five-fold higher risk of suicide than social
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drinkers. The National Comorbidity Survey (NCS), focusing on adolescents, found no causal
relationships between alcohol drinking behavior in general and suicide attempts, but reported a
significant association between alcohol-related disorders and suicide attempts [35]. An increase in
suicidal thinking, but not attempts, with alcohol abuse was found in the NCS-R population, but the
strength of the association between suicide and asthma condition in the subpopulation with asthma was
weakened by alcohol abuse [36]. An Italian study, carried-out in the context of the European Study of
the Epidemiology of Mental Health Disorders, a part of the WHO World Mental Health Survey
Initiative, showed that suicidal thinking and planning are increased by having an alcohol-related
disorder, but that this increase was not paralleled by an increase in suicide attempts [37]. Psychological
autopsy studies have confirmed the association between alcohol use and suicide [38], despite lumping
alcohol with other drugs due to sample size limitations [39]. In spite of their limited statistical power,
psychological autopsy studies in different nations over different decades have consistently documented
that mood and substance use disorders, particularly alcoholism, are the most prevalent disorders in
suicides [40-43]. Methodologically different psychological autopsy follow-up and case-control
studies [34,44,45] indicate that alcohol- and other drug-related disorders are risk factors for
suicide [39,46-49].
The association between alcohol use and suicide has also been documented using aggregate studies
of alcohol consumption in various countries [50,51]. This association varies with age [52], gender [53]
and country [51]. Results from time-series analyses on aggregate level data from several European
countries indicates a stronger effect of alcohol consumption on suicide in low consumption countries
than in high consumption countries [54-58].
Murphy [59] speculated that the gender-related differences he found in his previous studies [60,61]
were due to societal attitudes towards women and to different thinking in women that brought them to
seek help and decrease their social isolation. In fact, what was rendering men vulnerable to the effect
of alcohol on suicide (independence and loss of interpersonal support) was opposite to what women
endorsed (interrelatedness and help seeking). Obviously, Murphy’s finding is limited to Western
societies as trends may be reversed in non-Western societies, such as Papua New Guinea [62].
However, in a later study conducted in Canterbury, New Zealand, Conner et al. [63] failed to detect an
effect of gender in mediating the association between alcohol dependence and serious suicide attempts.
The issue is still open.
The lifetime prevalence suicide of attempts in patients with alcohol dependence is high. About 40%
of all patients seeking treatment for alcohol dependence report at least one suicide attempt at some
point in their lives [64-66]. Impulsive suicide attempts are common in patients with an alcohol use
disorder [67,68]. However, whether a history of suicide attempts is related to the risk for relapse in
alcohol-dependent patients is still a matter of debate.
In a study of 450 alcohol-dependent men conducted in the mid-eighties, suicide attempts predicted
increased alcohol-related problems at one-year follow-up [69], but this has not been confirmed in later
studies [70-72].
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3.3. Alcohol and Suicide: the Search for Causal Relationships. The Size of the Association, the Role of
Psychiatric Disorders and Impulsiveness
Various classical studies found an excess of suicide among alcoholics [73-80]. Beck and Steer [81]
and Beck et al. [82] found that alcoholism was the strongest single predictor of subsequent completed
suicide in a sample of attempted suicides.
In 1997, Harris and Barraclough, in their unusually comprehensive meta-analysis analyzed 32
papers related to alcohol dependence and abuse, comprising a population of over 45,000
individuals [34]. They found that combining the studies gave a suicide risk almost six times that
expected but with variation of 1-60 times. Specifically, they found that the suicide risk for females was
very much greater than for males, about 20 times that expected compared with four for males. Suicide
risk among alcohol-dependent individuals has been estimated to be 7% (comparable with 6% for mood
disorders; [83]). Of 40,000 Norwegian conscripts followed prospectively over 40 years, the probability
of suicide was 4.76% (relative risk +6.9) among those classified as alcohol abusers compared with
0.63 for non-drinkers [84]. Similar finding have been made worldwide [85]. Murphy et al. studied 50
suicides and found that an alcohol use disorder was the primary diagnosis in 23% and a co-occurring
diagnosis in 37% [86]. Conwell et al. performed a study in New York City and reported that alcohol
misuse was present in the history of 56% of individuals who completed suicide [43].
Preuss et al. [87], in a large study involving 3190 individuals with alcohol dependence,
demonstrated an association between suicide attempts and current situation of unemployment,
separation or divorce and fewer years of education.
Reviewing the literature for the period 1991–2001, Cherpitel, Borges, and Wilcox [88] found a
wide range of alcohol-positive cases for both completed suicide (10–69%) and suicide attempts
(10–73%). Several case-control studies at the individual level have shown a high prevalence of alcohol
abuse and dependence among suicide victims [89,90]. Kolves et al. in a psychological autopsy study
reported that 68% of males and 29% of females who committed suicide met the criteria for alcohol
abuse or dependence [89]. Strong support for a direct link between alcohol and suicide comes from
aggregate-level data. Both longitudinal and cross-sectional aggregate-level studies usually report a
significant and positive association between alcohol consumption and suicide [91-93]. Norstrom [94]
reported that the estimated alcohol effect was stronger in Sweden (13% per liter) than in France (3%
per liter). Ramstedt [57] studied the association for the period 1950–1995 in 14 European Union
countries and found that an increase in drinking had a larger impact on suicide in northern Europe
(8.6% per liter for men and 11.4% for women) than in mid-Europe and southern Europe (0.6% per
men and 0.5% per women. If these data were to be confirmed, there is support for the hypothesis that
the effect of alcohol on suicide rates is stronger in the northern European countries characterized by a
low per capita consumption, with the bulk of consumption concentrated on a few occasions
(binge-drinking pattern), or so-called “dry” drinking cultures, than in the southern European wine
countries with a high average consumption that is more evenly distributed throughout the week, or
so-called “wet” drinking cultures [95].
Razvodovsky [95] analyzed vodka sales in Russia. He reported that the coincident trends between
the level of vodka sales and suicide rates in this period indicate that a restriction of vodka availability
can be considered as an effective measure for suicide prevention in countries where rates of both
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vodka consumption and suicide are high. His time-series analysis suggests a positive relationship
between the level of vodka sales per capita and suicide rates with no time lag and at first degree lags.
As a matter of fact, the almost contemporaneous association between the two time-trends may support
the point that binge-drinking of strong spirits is a risk factor for autodestructive behavior. It is
important to point out that the size of the bivariate association between the level of vodka sales and
suicide rates for men is substantially greater than for women. This means that alcohol-related suicide is
mainly a male phenomenon, as was shown in previous studies [96,97]. Beverage preference and a
harmful drinking pattern might be responsible for the gender difference in suicide rate as vodka
continues to be the drink of choice for the majority of men in Russia, while women not only drink less
often than men, but those who do drink consume vodka less frequently than men [98]. Follow-up
studies suggest that alcoholics may be between 60 and 120 times more likely to complete suicide than
those free from psychiatric illness [12]. Studies of samples of completed suicides indicate that
alcoholics account for 20–40% of all suicides [99]. What is less clear is the role that alcohol plays in
the events leading up to an act of suicide. It has been suggested that alcohol may influence an
individual's decision to complete suicide, but few studies have investigated this possibility [100].
Post-mortem investigations have revealed that alcohol was in the blood of 45% of Swedish [101],
36–40% in Finnish [102,103], 35–48% of Estonian [104]; 28–29% of American [105,106] and 20% of
Dutch [107] suicide victims.
An interaction has been found among alcohol use, impulsiveness and suicide risk [11,68]. The risk
of suicide is higher in people with depression, particularly in cases of non-compliance or treatmentresistance, with alcoholism having the second highest risk. Among alcoholics, the lifetime risk of
suicide is about 10–15%, and the majority of suicide attempts occurred in context of impulsiveness and
alcohol abuse. Depression and/or alcoholism were comorbid in 85% of 100 cases of completed
suicide [40], and this finding has been replicated more recently [43,108]. Cornelius et al. [109] stated
that “patients who have alcohol dependence should be assessed for suicidal ideation whenever they
exhibit significant level of other depressive symptoms, whenever they have a relapse of alcohol or
drug use, and whenever they have experienced a recent interpersonal loss or a loss of housing or
employment. Alcoholic patients with any depressive symptoms should be questioned carefully about
symptoms that would define a major depressive disorder, because the presence of that comorbid
disorder would be associated with a significantly increased risk for suicide”.
Bipolar disorder (BD) is strongly associated with high rates of suicide and suicide attempts.
Alcoholism was associated with an increased rate of attempted suicide in 96 adult patients with BD-I,
but not in 42 patients with BD-II, with or without a comorbid substance use disorder [110]. Earlier BD
onset increased the likelihood of an association between alcohol use disorder and suicide attempts. The
higher rate of attempted suicide associated with other drug use disorders appeared to be the result of
higher impulsiveness, hostility and aggression. Co-occurrence of alcohol and drug use disorders
increased the size of the association –97% of patients with BD-I and comorbid drug and alcohol use
disorders had made a suicide attempt [110]. In another study, 99 of 239 patients with BD had a history
of suicide attempts (41.4%). Of those positive for a history of suicide, only three were diagnosed with
BD-II (3.03%) [111]. In this sample, borderline personality disorder and alcoholism were associated
with past violent suicide attempts.
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Wojnar et al. [112] investigated the correlates of impulsive and non-impulsive suicide attempts in
154 hospitalized patients with alcohol dependence. Lifetime suicide attempts were reported by 43% of
the patients, 62% of whom scored high on impulsiveness. The only significant factor that distinguished
patients making impulsive suicide attempts from patients making non-impulsive suicide attempts and
with no suicide attempt was a higher level of behavioral impulsivity.
Simon et al. [113] found that individuals who made impulsive suicide attempts reported higher rates
of aggressive behavior than those who made non-impulsive suicide attempts. They hypothesized that
poor behavioral control, largely dependent on factors such as alcohol abuse, was an important indicator
of risk for impulsive suicide attempts. Alcohol intake may result in a lack of behavioral inhibition and
other aspects of impulsiveness, such as poor thinking and planning, as well as impaired attention.
However, despite higher rates of impulsive attempts and a higher level of lethality in patients with
alcohol use disorders, the use of alcohol at the time of attempt did not differ significantly between
impulsive and non-impulsive attempters [113-115].
Nevertheless, most of the literature presented is only correlational, and any causal conclusion is
arbitrary and dangerous. In fact causality is a complex problem in the behavioral sciences [116].
Lipsey et al. [117], reviewing literature regarding alcoholism and violence, drew three general
conclusions:
1)
The research investigating the causal role of alcohol consumption in violent behavior is
very unsatisfactory. As a result, the causal issue is still “cloudy and uncertain” (p. 277).
2)
Despite the research fallacies, none of the relevant bodies of research yielded a consistently
negative or null result on the causal question. Each provides substantial evidence of an
alcohol-violence association that is consistent with a causal interpretation.
3)
While the causal question may not be solved, it is apparent that there is a main effect of
alcohol on violence. If alcohol has any causal effect on violence, it is true only in some
people and/or some circumstances.
We think that these general conclusions of Lipsey et al. may be extended also to the question of the
causal role of alcohol use and suicide. Alcohol use is neither a necessary nor sufficient condition for
suicide, but may be regarded as a contributing factor. Furthermore, an inverse causal relationship (that
suicidality may be a causal factor in alcohol use) has not been excluded. For example,
Light et al. [118] investigated the link between alcohol use and suicidality with data from a
longitudinal survey of junior and senior high school students from a suburban community in northern
California. The results of the study indicate a possible causal relationship from alcohol problems to
suicidality for adolescent males and a causal relationship from suicidality to alcohol problems for
adolescent females. However, the results of Light and colleagues are limited by several factors. First of
all, few, if any, of the young people in this study were problem drinkers or dependent on alcohol, and
all of them were relatively early in their drinking careers. Second, suicide behavior was a rare event in
this sample of adolescents. Third, the study was only observational, and the causal relationship may
not be justified. The same drawbacks are evident in a more recent study [119]. In this study,
Swahn et al. [119] examined the cross-sectional associations between preteen alcohol use initiation
and subsequent suicide ideation and attempts for boys and girls in the 2005 national Youth Risk
Behavior Survey, which includes a representative sample of over 13,000 high-school students in
grades 9–12 in the United States. The authors concluded that preteen alcohol use initiation was
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significantly associated with suicidal ideation (adjusted OR = 1.89) and suicide attempts (adjusted
OR = 2.71) relative to nondrinkers. However in the final multivariate model, an increased likelihood of
suicide ideation and suicide attempts were also significantly associated with sadness, sexual assault,
fighting, weapon carrying, and attending 9th grade (suicide attempts only). A negative association
between suicide ideation and white students and students racially/ethnically classified as “other” was
also noted. Similar results were obtained from analyses comparing those reporting teen alcohol use
initiation to nondrinkers and preteen alcohol use initiation relative to teen initiation. Different
conclusions were drawn by Chatterji et al. [35]. These authors used data from the 1991, 1993, 1995,
1997 and 1999 Youth Risk Behavior Survey samples, and a new estimation strategy proposed to
address the issue of causal relationship between alcohol use and suicide. This study suggest that a
causal relationship between binge drinking and suicide attempts is very unlikely, although a causal
relationship between clinically defined alcohol use disorders and suicide attempts among female
adolescents may occur.
3.4. Pathophysiological Mechanisms:a Neurobiological Link between Alcohol Misuse and Suicide
A direct relationship between alcoholism, suicidal behavior and specific changes in cerebral areas is
not easily traceable. Recent studies of brain functioning in alcohol-dependent adults have produced
varied results. However, it is well known that alcoholism is associated with dysfunctions in multiple
neurotransmitter systems, and alcoholics are at significantly higher risk for suicide than individuals in
the general population.
The main neurotransmitter systems involved in the action of alcohol are the GABAergic, the
serotonergic and the glutamatergic systems but, secondarily, other bioaminergic transmissions may be
involved, such as the dopaminergic and the noradrenergic systems [120,121]. The effects of ethanol,
either acute or chronic, are due to the interplay of these neurotransmitters. These neurochemical
actions need to be carried-out in specific brain nuclei for the multiple and fleeting alcohol-induced
symptoms to occur. Combined brain imaging and neurochemical techniques may aid in assessing
which molecules, which brain areas and which brain activities are affected. To see whether suicidal
ideation, suicide attempts or having completed suicide might be associated with the same mechanism,
the combined imaging-neurochemical techniques or post-mortem investigations should focus on the
same target. At the neurochemical level, alcohol increases the activity of GABA, the brain’s principal
inhibitory neurotransmitter [122], and other central brain mechanisms related to behavioral activation
such as increased serotonin [123]. The well-known action of ethanol on GABAergic transmission is
brought forth through various mechanisms and is region-specific [124,125], dose-related [126], and
linked to both alcohol-induced behavioral inhibition and reward [127]. The activation of corticotropinreleasing factor type 1 (CRF1) receptors in the central amygdala appear to be crucial for the
potentiation of GABAergic activity [128]. In this site, ethanol promotes the expression of new
functional opioid receptors on both glutamatergic and GABAergic synapses which mediate ethanolinduced conditioned place preference [129] and inhibits acutely, but enhances chronically, non-NMDA
pre- and post-synaptic glutamatergic activity possibly related to reward [130]. Another nucleus which
is important in reward is the nucleus accumbens, which is rich in dopaminergic nerve endings and
appears to constitute a final common target of most recreational drugs. In this nucleus, ethanol inhibits

Int. J. Environ. Res. Public Health 2010, 7

1402

the presynaptic release of glutamate through opioid mechanisms and reduces post-synaptic
glutamatergic transmission through inhibition of both NMDA-mediated and kainate-mediated
currents [131].
Generally, it is believed that the sedative effects of ethanol are mediated by its combined action of
both GABA transmission enhancement and glutamate transmission attenuation [132]. However, this is
not always the rule. In the nucleus accumbens, core, metabotropic mechanisms enhance
ethanol-mediated GABA activation [133], indicating complex interactions at that level. The nucleus
accumbens is the terminal area where ethanol may interact with dopaminergic activity and reward, but
an action on the origin of these neurones in the ventral tegmental area has also been described. This is
mediated through the enhancement of local GABAergic transmission [134]. GABAergic enhancement
is brought about by ethanol by stimulating sensitive neurones which bear GABA receptors with a
alpha4/6/beta3delta channel structure, which are sensitive to the benzodiazepine analog
Ro15-4513 [135].
Ethanol-induced NMDA inhibition in the cerebral cortex results in the reduction of noradrenaline
and acetylcholine [136], and this might be related to the development of depression. This has been
proposed as an explanation of the association between alcohol and depression, but may be also
relevant to suicide. Glutamate in the cerebellum increases the levels of BDNF via NMDA, and this in
turn reduces apoptosis. Ethanol decreases the effect of glutamate on BDNF [137] and may thus
indirectly be related to the increased apoptosis and movement disorder found in chronic alcoholism.
Interestingly, suicidal behavior has been found in a man with cerebellar agenesis [138]. Reduced
serotonin function has been identified in suicides and possibly in serious suicide attempters (see [139]
for a review) and alcohol dependent patients [140]. Serotonin depletion was also found in individuals
displaying aggressive and impulsive behavior [139] and was a predictor of both early-onset al.cohol
use disorders [141] and suicide attempts among alcoholics [142,143]. Koob and LeMoal [144]
suggested that the changes in hedonic tone that accompany substance use are central aspects of the
addictive process, and the maintenance of substance use in the dependent person is driven by attempts
to regulate the affective disturbance that results from substance use. Ethanol has been shown to
potentiate acutely 5-HT3 receptor function and to modulate chronically 5-HT3-augmented mesolimbic
dopaminergic function, but also to regulate alcohol drinking and its reinforcing properties at the
ventral tegmental area level [145,146]. However, 5-HT3 receptors were not found to be altered postmortem in suicides [147]. An association between suicide attempts, impulsiveness, alcohol dependence
and serotonin neurotransmission deficiency has been proposed [148-151], but the possibility that
impulsive suicide attempts may reflect mood disturbance-related low serotonin activity in alcoholdependent individuals is currently only speculative.
Neurobiological, including serotonergic mechanisms may play a role in the higher suicidality of
depressed individuals with comorbid alcohol dependence compared to depressed subjects without
comorbid alcohol dependence [152-155]. A study of prolactin responses to fenfluramine
administration in patients with comorbid major depression and alcohol dependence, patients with
major depression only and healthy controls found that controlling for gender, prolactin responses were
lower in the comorbid group compared to the major depression only group or the health control
group [156]. Controlling for gender and aggression, prolactin responses in the comorbid group
remained significantly lower compared to the control group but the difference between the two patient
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groups disappeared which indicates that the difference in prolactin responses between the patient
groups could be attributed to higher aggression scores in the comorbid group compared to the major
depression only group. Another study found an anterior medial prefrontal cortical area where subjects
with comorbid major depression and alcohol dependence had more severe hypofrontality than patients
with major depression only [157]. This area encompassed the left medial frontal and left and right
anterior cingulate gyri. This group difference disappeared after fenfluramine administration which
suggests that serotonergic mechanisms play a role in the observed differences between the groups.
Reduced serotonin input in the prefrontal cortex may underlie decreased behavioral inhibition in
individuals with alcoholism and a greater probability of acting on suicidal feelings. A comparison of
high- and low-lethality drug-free depressed suicide attempters with comorbid alcoholism showed that
CSF 5-HIAA levels were lower in high-lethality attempters compared to low-lethality attempters
which suggests that higher lethality of suicidal behavior in depressed patients with alcoholism is
related to lower serotonergic activity [158]. Higher suicidality in depressed patients with alcohol
dependence compared to depressed persons without comorbid alcohol dependence may also be related
to the differences in dopaminergic regulation between the two groups. It has been observed that
depressed subjects with a history of alcohol dependence had lower CSF HVA levels, compared with
depressed subjects without a history of alcoholism [159].
Underwood et al. [160], using quantitative autoradiographic experiments in human postmortem
brain tissue, found that binding to 5-HT1A receptors is lower in both alcoholic suicides and
nonsuicides; so they suggested that this effect might be related to alcoholism and not to suicide. In
nonalcoholic suicides, there is a localized increase in 5-HT1A binding in ventral prefrontal cortex,
hypothesized to be a response to less serotonin input which had been hypothesized to be related to
increased impulsivity and emotional dysregulation [161]. Recently, Oscar-Berman et al. [162] reported
that alcoholics exhibit behaviors associated with prefrontal brain dysfunction in a study of 345 subjects
in whom alcoholism and specific drinking variables (amount and duration of heavy drinking)
significantly predicted frontal system and affective abnormalities.
Alcoholic suicides may fail to up-regulate ventral prefrontal 5-HT1A receptors in response to
decreased serotonergic transmission increasing the risk of suicidal behavior. Binding to the serotonin
transporter is low only in alcoholic suicides, suggesting an association with suicide. Evidence of
impaired serotonergic innervation associated with alcoholism is also confirmed by less 5-HT1D
terminal autoreceptor binding in alcoholics.
Furthermore, Storvick et al. [163] reported a decrease of the serotonin transporter density in the
perigenual anterior cingulate cortex in the Cloninger type 1 alcoholics (prone to anxiety) using
postmortem whole-hemisphere autoradiography. They also found that the 5-HT(1A) density was
significantly decreased in the upper level of the perigenual anterior cingulate cortex.
Regarding the noradrenergic system, alcoholics had less alpha2 and beta1 adrenergic binding but
more alpha1 adrenergic binding in the ventrolateral and orbital cortex [160]. Tapert et al. [164] found
that alcohol-dependent women showed less differential response to working memory than controls in
frontal and parietal regions, especially in the right hemisphere.
Regarding other receptors involved in the action of ethanol, genetic polymorphisms have been
found in suicidal persons for both the CRF1 [165] and CRF2 receptors [166], but the latter is not
apparently involved in the action of ethanol [127]. However, mRNA for CRF1, but not CRF2
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receptors, were found to be reduced in the frontal cortex of suicides, along with mRNA for the alpha1,
alpha3, alpha4, and delta receptor subunits of the GABAA-benzodiazepine receptor cortex [167]. It
has to be mentioned, however, that CRF receptor numbers and affinity have been reported to be either
reduced [168] or unchanged by different groups of investigators [169].
Altered glutamatergic receptors in the brains of people who died from suicide comprise reduced
NMDA receptors [170] and increased caudate metabotropic receptors [171]. These findings are
interesting in pointing to alcohol-suicide commonalities in neurochemical alterations but,
unfortunately, these post-mortem findings in the brains of suicides are only partially matched by
alterations found in brains of non-suicidal people with chronic alcoholism. Notably, GABAA receptors
were reduced [172-174], but the subunit compositions only partly overlap with those found in suicides.
Regarding functional or structural neuroimaging studies, there is no overlap, with structural imaging
in alcohol-abusing or -dependent people focusing on gross alterations such as ventricular enlargement
and cortical thickness and research on suicidality consisting mainly of the detection of subtle
abnormalities, such as white matter volume and hyperintensities [175,176]. Taken together, these
results remain highly suggestive, but not conclusive, for a neurobiological link between alcohol misuse
and suicidal behavior.
3.5. Proposed Psychological [or psychopathological] Mechanisms Explaining the Association between
Suicide Behavior and Alcohol Use
A state of intoxication may trigger self-inflicted injuries, not only by increasing impulsivity, but
also by promoting depressive thoughts and feelings of hopelessness, while simultaneously removing
inhibiting barriers to hurting oneself [177]. Indirect mechanisms, including alcohol consumption as a
form of self-medication for depression, or alcohol use as a marker for other high-risk behaviors, may
also be relevant. Although we are far from understanding the relationships between alcohol use and
suicidal behavior, a number of possible direct mechanisms for the association have been proposed.
Additionally, cognitive constriction (narrowed attention which reduces perceived potential solutions
to a dichotomy—finding an immediate solution or committing suicide) is frequently observed prior to
a suicide attempt [178]. Alcohol produces cognitive constriction through alcohol myopia [179], and
this process has been confirmed by research showing that inhibition conflict (weighing pros and cons
and identifying alternative solutions) mediates the relation between intoxication and social
behavior [180].
Once a decision has been made to attempt suicide, alcohol use may serve several functions. Alcohol
expectancies play an important role in determining alcohol use and behavior [181] and, consequently,
it is reasonable to hypothesize that suicide-related alcohol expectancies relevant to gaining courage,
numbing fears or anesthetizing the pain of dying may lead to the incorporation of alcohol use into a
suicide plan. Alcohol may also serve as a “means to an end” as the suicide method itself [182-184].
There is a vulnerability to the neurotoxic effects of alcohol, and adolescent substance use has
adverse consequences on brain development and executive functioning [185]. Some mood disorders
may be alcohol induced (and remit after a period of abstinence) [186], and alcohol withdrawal is often
associated with affective disturbance [187].
Sociological interpretations include the hypothesis that acute alcohol use leads to increased social
deterioration and anomie [177], unemployment, debts, and social isolation [188-190]. Biological
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interpretations of the association include impaired physical and mental functioning [191] and
interactions with other psychotropic drugs [192]. Disinhibition, in which alcohol acts to remove
psychological and even physiological barriers to self-harm, has also been proposed as a relevant
factor [193].
Hufford [194] summarized four psychological pathways for the proposed relationship between
acute alcohol use and suicidal behaviour: (1) increasing psychological distress, including hopelessness,
loneliness and depression; (2) enhancing or facilitating aggressive behaviour, including
self-aggression; (3) changing an individual’s expectations and helping to propel suicidal ideation into
action; and (4) constricting attention and inhibiting effective coping strategies that would facilitate
avoiding suicidal behaviour. Rossow [195] has also reviewed a number of possible mechanisms in
individual and aggregate level studies. However, these mechanisms are presented as post hoc
interpretations of findings rather than as hypotheses tested in carefully designed studies, and so the
evidence supporting these proposed pathways is limited.
4. Suicidal Behaviour and Alcohol Abuse in Special Populations
4.1. Suicide and Alcohol Abuse in Adolescents
A major public health problem is suicidal behaviour in children and adolescents. Suicide rates rise
throughout the teenage years, especially in males. Suicide among adolescents constitutes 6% of all
suicides and is the second or third cause of death in adolescents. According to data from the Youth
Risk Behavior Surveillance study [196], 16.9% of high school students had seriously considered
attempting suicide, 11.3% had made a suicide plan, and 8.4% had actually attempted suicide in 2005.
These figures changed slightly in the 2007 report [197]; serious consideration of attempting suicide fell
to 14.5%, making a suicide plan rose to 13%, and the actual suicide attempt rate fell to 6.9%. Whether
these small changes are due to the enforcement of preventive programs is hard to say at present. The
changes appear to follow a decreasing trend, in which considering suicide declined from 29% in 1991
to 14.5% in 2007 [197]. Interestingly, a similarly steadily decreasing pattern is shown for alcohol
consumption in youths, although of lesser degree, going from 82% lifetime alcohol use in 1991 to 75%
in 2007 [197]. Alcohol use in youths was associated with increased mortality and an increased death
rate from vehicle accidents when driving while drunk [95], and this behaviour might constitute in some
cases unconsciously motivated (or subintentioned) suicide attempts. According to Petersen [198] 20%
of youths between 14 and 19 years of age have had thoughts about their own death, and 40% of youths
who do not succeed in their first suicide attempt repeat the attempt. The rates of attempted suicide
range from about five cases per 100,000 per year in 10–12 year-olds, 6 for 20–24 year-olds to 15 for
those over the age of 65.
Singh et al. [24] reviewed autopsy and field reports for all paediatric suicide cases referred to the
New Mexico Office of the Medical Investigator from 1979 to 2005. The age-adjusted suicide rate was
4.8 per 100,000 per year. Seventy-six percent of the suicides occurred in the victim’s home or yard.
Shooting was the most common method overall (58%), followed by hanging (30%). In 26% of the
cases, alcohol or other drugs were detected post-mortem. The results of toxicology testing were more
often positive in decedents over the age of 15, and rare in suicides younger than 15. Males were 2.7
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times more likely to have an alcohol use disorder than were females. Those who shot themselves were
2.4 times more likely to have an alcohol use disorder than those who hanged themselves or used other
methods. Boys were more often intoxicated at the time of suicide than were girls. However, although
alcohol or illicit drug use is frequently cited as a risk factor for suicide, the authors reported a low
prevalence of intoxication, again suggesting that suicide is not simply (or not often) the result of an
impulse. Therefore, the use of suicide as a way of solving a chronic problem rather than an impulsive
response to stress means that prevention programs based on impulse control, such as crisis
intervention, will be less effective in this population. However, impulse reduction may reduce
self-damaging acts and, de facto, contribute to a reduction in self-inflicted mortality, be it suicidal in
nature or not.
Although the age-adjusted suicide rate was higher in New Mexico than nationally, the trends in the
overall population remained similar. In a recent case-control study on the utilization of health care
services prior to suicide (across different time periods) among children and adolescents aged 11 to 18
years in the Province of Quebec, Canada, Renaud and colleagues [199] investigated the utilization of
services (i.e., contact with general practitioners, mental health professionals, psychiatrists and/or youth
protection groups) at different time periods in 55 child and adolescent suicides and 54 matched
community controls using proxy-based interviews and questionnaires. More than 90% of the child and
adolescent suicides suffered from a mental disorder, and a significant proportion of them were left
without appropriate healthcare support (including psychiatric consultation) in the period preceding
their suicide. Furthermore, 20% of the suicides and no control subjects had made prior suicide
attempts. More specifically, over two-thirds of the suicides had no treatment contact within the month
prior to the suicidal action, while only 12.7% of them were in contact with psychiatric services during
that same period. Females seemed to have more psychiatric and mental health service contacts in the
most recent month, and those adolescents with depressive and anxious disorders had received more
psychiatric and general mental health services in the past year. Past-month hospitalization was more
often associated with alcohol abuse and psychosis. The authors highlighted the need for an overall
increase in the rates of healthcare services delivered to young people at risk for suicide, as well as
better training of health professionals in detecting and treating adolescent psychopathology. In this
population of adolescents referred to healthcare services, at least a quarter of the suicides abused drugs
and/or alcohol.
More worrying data comes from research reported by the CDC (Centers for Disease Control and
Prevention) [200] indicating that 25.6% of high school students had drunk their first alcoholic drink by
age 13, and 25.5% admitted having drunk five or more alcoholic drinks in a row within the last two
weeks. Translated, this mean that one out of four youths regularly engages in binges and that about the
same proportion has started taking alcohol early in their life when their brain is still maturating.
Among people with depression, those who consumed substances or alcohol have a higher probability
of attempting suicide as compared with depressed individuals who did not [201].
Many factors associated with suicide in adults are also present in younger people. Family
transmission of suicide risk is important, especially when suicidal behavior has occurred on the
maternal side [202]. Most young people who die by suicide have psychiatric disorders. Affective
disorders, substance-related disorders and disruptive behavior disorders are the most frequent [203].
Other important contributing factors include previous suicide attempts, family disruption and discord,
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recent losses, physical and sexual abuse, homelessness, and a homosexual or bisexual gender
orientation [203,204]. Media influences are important in young people [205], and some suicides occur
in clusters, indicating a role for the “Werther effect” in adolescent suicide [206].
In light of the above evidence, it is difficult to attribute a role for alcohol in adolescent suicide.
Patterns of alcohol consumption by youngsters in Western countries are changing, and singling-out the
role of alcohol in suicide becomes an increasingly harder task, since alcohol use is increasing, as far as
absolute numbers are concerned, while suicide changes very little in numerical terms. However,
drinking alcohol has been used in human societies in ritualistic contexts and has a symbolic value, and
it has maintained this role even when the formal framework has changed. Its anxiolytic properties help
people in personal and social contexts in which they are confronted with difficulties. Alcohol becomes
a way of facilitating communication with others and adapting to the environment. Suicide is also both
a social and a personal act and is related to conditions that render life difficult. It is possible that when
one decides to commit suicide, he/she may select one of the options available to make the act more
socially and personally acceptable, and one of these may be alcohol. In doing so, the person
communicates to others and adapts to his/her environment. The results of research do not support the
hypothesis that, when a youth gets drunk, this in itself leads to that youth deciding to commit suicide.
4.2. Suicidal Behavior and Alcohol Abuse in Elderly People
In almost all industrialized countries, the highest suicide rate is found among men aged 75 years
and older [207]. Whereas suicidal behavior in youngsters is often impulsive and communicative, in
older people it is often long-planned and involves highly lethal methods. Its lethality increases also as
a result of the structural frailty and loneliness that are often present in the elderly. Alcohol misuse is an
important risk factor for suicide in elderly people [208]. Psychiatric disorders, especially depression,
are common in suicides in Western [208], as well as in Eastern countries [209]. Depression on the
other hand, is frequently comorbid with alcohol abuse/dependence in the aged [210-212].
In later life in both sexes, major depression is the most common diagnosis both in those who
attempt suicide and those who complete suicide. In contrast to other age groups, comorbidity with
substance abuse and personality disorders is less frequent [207]. Cognitive rigidity and obsessional
traits seem to influence the risk of suicide in the elderly [213,214], probably because these traits
undermine the ability of the elderly to cope with the challenges of ageing, which often calls for
substantial adaptations. Physical illness [215], bereavement and loss of independence [216] are also
important factors. Physical illnesses play an important role in the suicidal behavior of the elderly.
Depression and physical illness are frequently comorbid. In many cases, the physical illness itself, and
medications adopted to treat it, may cause depressive symptoms. About 2–4% of terminally-ill elderly
patients commit suicide. Complicated or traumatic grief, anxiety, unremitting hopelessness after
recovery from a depressive episode, and a history of previous suicide attempts are risk factors for
attempted and completed suicide. Overt suicidal behavior and indirect self-destructive behaviors,
which often lead to premature death, are common, especially in residents of nursing homes, where
more immediate means to commit suicide are restricted.
The alcohol-suicide-psychiatric disorder/psychological distress link in the elderly may differ from
the link in those of other ages. In the elderly, the highest incidence of suicide ideation is found among
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the lower age ranges, and at-risk alcohol use appears to be less accompanied by such ideation as
compared to the psychiatric disorders such as depressive and anxiety disorders [217] whereas, in
young people, suicidal ideation is associated with both depression and alcohol abuse [218].
4.3. Suicidal Behavior and Alcohol Abuse in Affective Bonds and Social Relationships
Alcohol use disorder has an enormous impact on relationships, generating ambivalence and anger.
These effects are even stronger in the face of suicidal behavior. According to Wasserman [219], many
suicidal persons with alcohol dependence have borderline personality disorder. They have
contradictory affective reactions and are often confused as to whether others love or hate them and
whether they love or hate others. They have difficulty in distinguishing between the good and evil
impulses in themselves and other people. Copello et al. [220], after reviewing the literature, concluded
that people with drug and alcohol use disorders often behave in ways destructive to family life
and relatives.
Velleman and Templeton [221] noted that family members (children, partners, siblings, parents and
other close relatives) are often affected by this. Wolk-Wasserman [222] found that suicidal,
substance-abusing patients commonly break-off relations with a significant other before committing
suicide and increase their suicidal communications during the break-off period. Marshal [223] tested
two competing hypotheses relating alcohol use disorder and marital functioning: (1) that alcoholism
disrupts and ends marriage, and (2) that alcohol use disorder is secondary to marital dysfunction and
tends to stabilize marriage and perhaps prevent its dissolution. His results found no support for the
latter hypothesis, supporting rather that alcohol use is maladaptive and is associated with
dissatisfaction, negative marital interaction patterns and higher levels of marital violence.
Wolk-Wasserman [222] found that the suicidal hints or threats were usually not taken seriously by
the partners of those with alcohol dependence, even when suicide had been attempted previously.
Parents of substance-abusing suicide attempters fear that their children will commit suicide, which
makes them desperate [222]. They often accused their partners of causing their children’s troubles and
reproached social service and psychiatric authorities for failing to look after them properly.
Velleman and Templeton [221] described the impact of parental substance use disorder on
adolescents and young adults. They concluded that the offspring of persons with alcohol dependence
are particularly likely to report being detached, switching-off, avoiding the drinking parent and
blaming themselves. Offspring described a variety of ways of escaping childhood adversity, such as
leaving home significantly earlier than others.
The spouses of suicides who misused alcohol were significantly more likely to react with anger than
the spouses of those who did not. The children of parents with alcohol use disorder who completed
suicide were less likely to feel guilty or abandoned than the children of non-alcohol-related suicides.
Alcohol use disorder before suicide changes the affective responses in the spouses and the children
who are left behind. Survivor reactions to suicide are strongly influenced by the nature of the
relationship between survivors and the suicide. Bereavement counsellors should be alert for complex
grief and mourning responses among this group of suicide survivors.
Emotional reactions in survivors differ, with spouses and parents significantly more affected than
adult children [224]. Parents showed more sorrow, depression, feeling of powerlessness and guilt,
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while spouses felt more abandoned and angry [224]. Their anger is directed to the lost person
significantly more than that of spouses whose suicidal partner had no alcohol problems [225].
Alcoholism in any close relationship causes tension and conflicts and complicates bereavement.
Further research in needed to address the impact of the quality of the relationship, emotional
attachment, age (of the survivor and the suicide) and other factors on bereavement.
5. How to Deal with the Problem: Preventive Measures and Future Perspectives
Prevention is the “logical outcome” of suicide research [28]. Suicide prevention is primary with
respect to alcohol use, but must take into account the alcohol abuse especially in cases where the
alcohol use facilitates suicide behavior.
5.1. Prevention of Suicide by Focusing on the Alcohol Abuse Component
Several countries have established national suicide prevention strategies which include specific
targets for the reduction of suicide. Suicide prevention strategies are targeted at both high-risk groups
(selective or indicated) and general population (universal interventions) [226].
Although groups at risk can be identified, the prediction of suicide in individuals is difficult because
individual risk factors account for only a small proportion of the variance in risk and lack sufficient
specificity, resulting in high rates of false positives [227]. The management of people at risk of suicide
is challenging because of the many causes and limited evidence base.
Universal preventive interventions are directed to the entire population, selective interventions
target people at greater risk for suicidal behavior, and indicated preventions are targeted at individuals
who have already exhibited self-destructive behavior. People with psychiatric disorders, alcohol and/or
drug abuse, newly diagnosed severe physical illness, past suicide attempts, homelessness,
institutionalization, and other types of social exclusion are the object of selective interventions.
People with depression should be screened for suicide risk by being asked specifically about
suicidal thoughts and plans. If suicidal ideation is present or if suicidal intentions are suspected, risk
factors for suicide should be assessed. If suicide risk is present, further assessment should address the
imminence of suicidal behavior. Intention to die (explicitly expressed or inferred from behavior),
cogent plans, and high levels of hopelessness might indicate imminent risk. This risk is likely to be
heightened by alcohol misuse and easy access to methods by which to carry out a suicidal act. In cases
of high or imminent suicide risk, immediate action is needed, including hospitalization, removal of
potential methods of suicide, and initiation of vigorous treatment of the associated
psychiatric disorders.
The diagnosis of depression is crucial for suicide prevention because treatment of unipolar
depression is different from that of bipolar depression, the latter increasing the likelihood of suicide if
treated only with antidepressant drugs [228-232]. Incomplete symptomatology, impulsive actions,
periodic alcohol abuse, compulsive buying behaviors, acute delusional episodes, medicolegal actions
and comorbidities can hide or modify bipolar symptomatology. Bipolarity should be systematically
screened for in cases of substance abuse (present in 40–60% of bipolar disorder patients), particularly
in cases of alcohol abuse [233]. Regulatory agencies have issued warnings that the use of selective
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serotonin-reuptake inhibitors poses a small but significantly increased risk of suicidal ideation or nonfatal suicide attempts for children and adolescents [232,234]. Guidelines recommend that
antidepressants should be given only to moderate or severely depressed adolescents and only
combined with psychotherapy [235].
The evidence about the consequences of antidepressant treatments in subjects with comorbid
alcohol dependence and mood disorders was unclear and not well documented. Recently,
Ukai et al. [236] reported that treatment with antidepressants reduced the alcohol-induced suppression
of neurogenesis, and Umene-Nakano et al. [237] found that depressive patients suffering from both
depression and alcohol dependence responded to 8 weeks of treatment with antidepressant drugs and
had significantly increased serum BDNF levels. However, many factors may influence the response to
antidepressant treatment, such as the age at onset of the first major depressive episode which was
significantly correlated with the treatment response to escitalopram in patients with major depression
and comorbid alcohol dependence [238], and the differential treatment effects based on alcohol
dependence comorbidity have been understudied [239]. Cornelius et al. [240] found that the long-term
clinical course for major depression in the comorbid adolescent population is surprisingly poor also
including a higher mortality from suicide and higher treatment costs [241]. The poor response to
antidepressant treatment was found to be an independent risk factor for suicide attempts in 1,863
persons included in the WHO/ISBRA study; 292 of these patients had both a history of depressive
symptoms and alcohol dependence or abuse [242].
So, the poor antidepressant treatment response in subjects with co-morbid alcohol dependence and
depression, or only with alcoholism, may have important negative effects also, such as
increasing suicidality.
Excluding substance-induced psychotic disorders, the lifetime rate of substance use disorders in
people with psychotic disorders is 62.5%. Alcohol, amphetamine and cannabis are the dominant
substances. Alcoholism may cause acute paranoid-hallucinatory psychosis and, although prognosis is
good, 10–20% of patients with alcohol psychosis will develop a chronic schizophrenia-like
syndrome [243,244]. Strategies for patients with psychoses must take into account the fact that alcohol
dependence and psychosis, which alone are risk factors for medical problems, multiply the risk when
comorbid [245].
In dealing with people with alcohol and/or substance abuse, male gender, older age, serious violent
or other past suicide attempts, somatic and mental disorders, suicide planning or high suicidal intent,
and receiving psychiatric treatment must be considered, as they are all positive predictors of a new
suicide attempt [246]. People in whom any one of these risk factors is present should be monitored
carefully. Since most suicides associated with psychiatric hospitalization occur shortly after admission
(mostly through hanging) or after discharge, safer environments, intensive clinical care and ongoing
care beyond the point of clinical recovery are important in order to reduce the risk of suicide [247].
The relationship between alcohol/drug use and the degree of suicidality in acute psychiatric patients is
strong [248]. Among these patients, the most severely suicidal have a high rate of alcohol
abuse/dependence (56%). Furthermore, in 40% of these patients, substance/alcohol use preceded
and/or caused the hospitalization. Repeated self-harm or attempted suicide are positively associated
with a higher suicide risk [249]. Therefore, people with such antecedents should be targeted in
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prevention programs. In fact, improved treatment may be a key factor in suicide prevention in patients
during and shortly after hospitalization for affective disorders [250].
Reducing alcohol consumption, thereby rendering the person less abusing and less dependent, may
focus on socially reinforcing the sober condition rather than blaming alcohol intake. Increasing the
person’s social acceptance is one of the means to reduce suicide thinking. Other tactics should focus
on self-esteem. In fact, people with alcohol abuse often are afflicted with self-blame and may feel
rewarded or vindicated when the self-fulfilling prophecy of being rejected is realized. Fostering and
strengthening positive values may indirectly reduce suicide risk by rendering life more pleasurable.
There is a high alcohol abuse disorder comorbidity rate in schizophrenia. Uzun et al. [251],
investigating the possible association between socio-demographic and clinical variables and suicidal
behavior in a sample of 300 patients diagnosed as having schizophrenia in Turkey, found that the
suicide attempters tend to be younger age at onset of the disorder have a longer duration of psychosis
and more hospitalizations, and are more likely to have lifetime major depressive episodes and a
significantly higher rate of alcohol abuse or dependence than patients without a lifetime history of
suicide attempts. McGirr et al. [252] reported that, compared to other suicides, schizophrenic and
schizoaffective suicides showed comparably elevated levels of impulsive aggressive traits. Evren and
Evren [253] found that, among schizophrenic patients, young male patients who have antisocial
personality properties and depressive symptoms should be considered at higher risk for suicide.
Using the psychological autopsy method, Heilä et al. [254] investigated schizophrenic subjects in
whom active illness and depressive symptoms were highly prevalent immediately before suicide and a
history of suicide attempts was common. Women were more likely to have committed suicide during
an acute exacerbation of the illness. Alcoholism was most common among middle-aged men (45%),
whereas middle-aged women had a high rate of depressive symptoms (88%). They noted that younger
male subjects most often used violent suicide methods.
Bartels et al. [255] reported that alcohol use was also correlated with depression and suicidal
behavior, and depression alone accounted for over 80% of the explained variance in suicidal behavior.
Alcohol use alone and the correlation between depression and alcohol use accounted for only small
amounts of variance.
Thus, alcohol abuse may affect the risk for suicide in schizophrenia, but several factors may be
critically involved in this association.
There is a high comorbidity rate in major depression from alcohol abuse disorder.
Sullivan et al. [256] found that alcohol problems are more common in those with major depression
than in the general population and are associated with adverse clinical and health care utilization
outcomes. In addition, antidepressants may be effective in the presence of alcohol dependence.
Dumais et al. [257] found that current (six-month prevalence) alcohol abuse/dependence, current drug
abuse/dependence and cluster B personality disorders increased the risk of suicide in individuals with
major depression. Also, higher levels of impulsivity and aggression were often associated with suicide
in major depression.
Aharonovich et al. [258] found that all subtypes of depression increased the risk for making a
suicide attempt in patients with substance dependence abuse. Major depression occurring before the
patient became substance dependent predicted the severity of suicidal intent, while major depression
during abstinence predicted the number of attempts.
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Thus, the relationship between alcohol abuse and depression in determining suicidality is complex
and multifaced, and there are many factors which may impact on suicidality in depressed patients.
5.2. Implications for Prevention
The high rate of suicide among adolescents and young adults is a challenge for prevention. The
CDC’s National Center for Injury Prevention and Control [259] published guidelines for the
development of intervention strategies for communities interested in adolescent and youth suicide
prevention programs. The strategies focus on identifying youths at risk so as to direct them to
healthcare centres, defining the risk factors, and providing support to manage stressful life events. The
guidelines recommend making sure that suicide prevention programs are strongly linked with the
mental health resources in the community. A good prevention program should adopt a broad spectrum
approach since suicide cannot be explained with linear cause-and-effect logic, but rather as a complex
and multidimensional phenomenon. The guidelines also recommend incorporating promising, but
underused, strategies into current programs where possible, expanding suicide prevention efforts for
adolescents and young adults, introducing screening programs, and evaluating the
prevention programs.
In clinical contexts, patients often avoid mentioning their suicidal ideation, but they are more
willing to discuss it if the doctor asks specific questions about their suicidal intentions. Therefore,
giving information and training to general practitioners and nurses may have an enormous impact on
how the patients at risk are evaluated and managed. This may be useful also for teachers, parents,
relatives and all those who come into contact on a regular basis with at-risk individuals.
Summarizing, one of the most effective strategies for suicide prevention is to teach people how to
recognize the cues for imminent suicidal behavior and to encourage youths at risk to seek help.
Antisocial traits and substance abuse (including alcohol abuse) are strongly connected to suicide. It is
important that psychiatric disorders in youths are immediately diagnosed and treated.
5.3. Implications for Intervention: A Focus on the Individual Context
Any kind of intervention should consider the individual context in which alcoholism, substance
abuse and suicidal behavior appear. Attempted suicide is a markedly deviant behavior, and deviant
behaviors often lead to peer rejection, which in turn can lead to a tendency to associate with other
deviant peers [260] and also to use and abuse substances, including alcohol [261]. A suicide attempt
may be followed by profound modifications of the attempter’s environment one to two years after the
attempt. For instance, 58% of adolescents who attempted suicide no longer live in their parent’s
home [262], while 74% experience reduced school performance after the attempt [263].
Spirito et al. [264] reported that 23% of adolescents who attempted suicide were subsequently
involved in violent acts within three months after hospitalization. Additionally, college students who
attempt suicide are often not allowed to continue their studies due to fears of litigation [265,266].
Finally, adolescent psychiatric hospitalization is perceived as stigmatizing by family members [267],
and this perceived devaluation–discrimination can lead to decreased self-esteem among people with
mental illness [268]. In such cases an unsuccessful suicide attempt may lead to problematic drinking in
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order to self-medicate [269], as well as negative feelings and poor social outcome. Furthermore,
Dalton et al. [270] in their sample of bipolar patients found that that is drug abuse and dependence (but
not alcohol abuse and dependence) was associated with increased risk of lifetime suicide attempts.
Among the selected clinical predictors of suicide attempts, rapid-cycling was the only other predictor
of suicide attempts. One factor underlying the association between substance use disorder and suicide
attempts may be severity of illness: subjects with a more severe form of bipolar disorder may be more
likely to both attempt suicide and use substances to self-medicate. This theory is partially supported by
the finding in the present study that subjects with substance use disorder had an earlier age of onset of
BD. Not only is age of onset a recognized indicator of severity of illness, the connection between both
alcoholism and substance abuse and earlier age of onset of BD has been confirmed by other studies.
The severity of illness theory also offers a possible explanation for the lack of association between
alchol use disorder and suicide attempts. Given that drugs, but not alcohol, are illicit and therefore
more difficult to obtain it is reasonable to speculate that patients who abuse drugs have more severe
overall mental health problems, than patients who abuse only alcohol. Moreover, Personality traits, in
particular impulsivity, may also explain the association between suicide attempts and substance related
disorders. Impulsivity is a prominent element of manic episodes, is elevated in substance-dependent
individuals and is an established risk factor in both suicide attempts and completed suicide in affective
disorders. It may be hypothesized that suicide attempts and co-morbid SUD occur in bipolar patients
who have higher levels of trait impulsivity.
Intervention should help people find a motivation to stop drinking, identify the circumstances that
motivate them to drink, identify the factors that engender this conduct, and evaluate the possible risk of
suicide. Psychotherapy can help individuals learn new methods of coping with stressors and develop
social relationship in the community. Particularly for adolescents, family therapy may play a crucial
role both in the resolution of the problems and in the recovery of the patient.
The need for primary prevention programs seems clear and, despite focusing on late-stage
prevention such as crisis intervention, such programs should address the underlying risk factors for
suicide: mental health, social competence, conflict resolution, problem-solving, and family and
community support. Pessimism about the future may be related to the individual’s social environment,
life experiences and exposure to adverse factors, such as poverty, unemployment, prejudice and
discrimination.
5.4. Future Perspectives
Because suicide is a complex problem, no single approach is likely to contribute to a significant,
substantial decline in suicide rates. Clinical studies of suicide prevention are hindered by
methodological and ethical problems, especially since many people at risk do not have contact with
clinical services. Knowledge about who is at risk of suicide is crucial, and a number of interventions
show promising effects. Future research must focus on the development of suicide-prevention based on
specific assessment and treatment protocols.
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6. Concluding Remarks
Suicide is the result of complex interactions between biological, psychological, social and
environmental factors (Figure 1), and all of these conditions impact on one another. Environmental
stressors act on a genetically-determined and environmentally-modulated physical structure that in turn
impacts psychological well-being and may cause a psychiatric illness that affects the person’s inner
world and paves the way for suicide. Alcohol abuse is a means of easing one’s psychological stress
but, at the same time, impacts on all other factors, rendering suicide more likely.
Depression is frequently a precursor of alcohol abuse, but alcoholism may also trigger or exacerbate
depression. Suicidal behavior usually occurs early in the course of mood disorders, but only in the final
phase of alcohol abuse when social marginalization and poverty, the somatic complications of
alcoholism and the breakdown of important social bonds have taken over.
Attitudes toward and drinking and help-seeking behavior are culturally determined, but genetic
factors play an important role in the predisposition to both suicidal behavior [271] and alcohol
abuse [272,273].
Figure 1. The complex relationship between risk factors and suicide.
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Figure 1 indicates the impact of alcohol abuse and misuse on suicide risk and the importance of the
detection and treatment of alcohol use disorders for suicide prevention. Therefore, suicide prevention
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should focus on the diagnosis and treatment of alcoholism [63] and other substance-related disorders.
In view of the strong link between alcoholism and suicide, there is a clear need to provide public
health education regarding sensible drinking. The well-established heritability of alcohol consumption
and the interaction of genes with social and environmental factors [274] should also be taken into
account when dealing with alcohol use as related to suicidal behavior. Failure to identify specific
alcohol-related disorders can delay the initiation of readily available therapies and increase the
morbidity and mortality of patients.
Further research is needed to examine specific subgroups at higher risk of suicide and to compare
attempted suicides with completed suicides, to develop alternative risk-profiles and to devise
intervention strategies that are robust enough to account for social and cultural differences. Suicide is a
major public health problem and must be given high priority with regard to prevention and research.
The cultural and biological underpinnings of alcohol use may have a preeminent place in this effort.
Alcohol prevention programs may positively impact public mental health and help reduce suicide
risk indirectly.
References
1.
2.
3.

World Report on Violence and Health; World Health Organization: Geneva, Switzerland, 2002.
World Health Statistics Annual; World Health Organization: Geneva, Switzerland, 1989.
Levi, F.; La Vecchia, C.; Lucchini, F.; Negri, E.; Saxena, S.; Maulik, P.K.; Saraceno, B. Trends in
mortality from suicide, 1965−99. Acta Psychiatr. Scand. 2003, 108, 341-349.

4.

Degenhardt, L.; Chiu, W.T.; Sampson, N.; Kessler, R.C.; Anthony, J.C.; Angermeyer, M.;
Bruffaerts, R.; de Girolamo, G.; Gureje, O.; Huang, Y.; Karam, A.; Kostyuchenko, S.; Lepine,
J.P.; Mora, M.E.; Neumark, Y.; Ormel, J.H.; Pinto-Meza, A.; Posada-Villa, J.; Stein, D.J.;
Takeshima, T.; Wells, J.E. Toward a global view of alcohol, tobacco, cannabis, and cocaine use:
findings from the WHO World Mental Health Surveys. PLoS Med. 2008, 5, e141.
Bertolote, J.M.; Fleischmann, A. Suicidal behavior prevention: WHO perspectives on research.
Am. J. Med. Genet. C Semin. Med. Genet. 2005, 133, 8-12.
Kraepelin, E. Psychiatrie. Ein Lehrbuch für Studirende und Aerzte, 6. vollständig umgearbeitete
Auflage. Zweiter Band, Klinische Psychiatrie; Verlag von Johann Ambrosius Barth: Leipzig,
Germany, 1899.
Reimer, F. Alkohol und Selbstmord bei Seeleuten (Alcoholism and suicide in sailors). Offentl.
Gesundheitsdienst 1964, 26, 423-426.
Stenback, A.; Achte, K.A.; Rimon, R.H. Physical disease, hypochondria, and alcohol addiction in
suicides committed by mental hospital patients. Br. J. Psychiatry 1965, 111, 933-937.
James, I.P. Blood alcohol levels following successful suicide. Q. J. Stud. Alcohol 1966, 27, 23-29.
Bernal, M.; Haro, J.M.; Bernert, S.; Brugha, T.; de Graaf, R.; Bruffaerts, R.; Lepine, J.P.; de
Girolamo, G.; Vilagut, G.; Gasquet, I.; Torres, J.V.; Kovess, V.; Heider, D.; Neeleman, J.;
Kessler, R.; Alonso, J. Risk factors for suicidality in Europe: results from the ESEMED study. J.
Affect Disord. 2007, 101, 27-34.

5.
6.

7.
8.
9.
10.

Int. J. Environ. Res. Public Health 2010, 7
11.

12.
13.
14.

15.

16.

17.
18.

19.
20.
21.

22.

23.

24.
25.
26.
27.

1416

Conner, K.R.; Duberstein, P.R. Predisposing and precipitating factors for suicide among
alcoholics: empirical review and conceptual integration. Alcohol Clin. Exp. Res. 2004, 28,
6S-17S.
Murphy, G.E.; Wetzel, R.D. The lifetime risk of suicide in alcoholism. Arch. Gen. Psychiatry
1990, 47, 383-392.
Roy, A.; Linnoila, M. Alcoholism and suicide. Suicide Life Threat Behav. 1986, 16, 244-273.
Flensborg-Madsen, T.; Knop, J.; Mortensen, E.L.; Becker, U.; Sher, L.; Gronbaek, M. Alcohol
use disorders increase the risk of completed suicide—irrespective of other psychiatric disorders. A
longitudinal cohort study. Psychiatry Res. 2009, 167, 123-130.
Christiansen, E.; Jensen, B.F. Risk of repetition of suicide attempt, suicide or all deaths after an
episode of attempted suicide: a register-based survival analysis. Aust. N. Z. J. Psychiatry 2007, 41,
257-265.
Allgulander, C.; Allebeck, P.; Przybeck, T.R.; Rice, J.P. Risk of suicide by psychiatric diagnosis
in Stockholm County. A longitudinal study of 80,970 psychiatric inpatients. Eur. Arch. Psychiatry
Clin. Neurosci. 1992, 241, 323-326.
Möller, H.J. Suicide, suicidality and suicide prevention in affective disorders. Acta Psychiatr.
Scand. Suppl. 2003, 108, 73-80.
Sareen, J.; Houlahan, T.; Cox, B.J.; Asmundson, G.J. Anxiety disorders associated with suicidal
ideation and suicide attempts in the National Comorbidity Survey. J. Nerv. Ment. Dis. 2005, 193,
450-454.
Allebeck, P.; Allgulander, C. Suicide among young men: psychiatric illness, deviant behaviour
and substance abuse. Acta Psychiatr. Scand. 1990, 81, 565-570.
Barak, Y.; Baruch, Y.; Achiron, A.; Aizenberg, D. Suicide attempts of schizophrenia patients: a
case-controlled study in tertiary care. J. Psychiatr. Res. 2008, 42, 822-826.
Regier, D.A.; Farmer, M.E.; Rae, D.S.; Locke, B.Z.; Keith, S.J.; Judd, L.L.; Goodwin, F.K.
Comorbidity of mental disorders with alcohol and other drug abuse. Results from the
Epidemiologic Catchment Area (ECA) Study. JAMA 1990, 264, 2511-2518.
Leon, A.C.; Friedman, R.A.; Sweeney, J.A.; Brown, R.P.; Mann, J.J. Statistical issues in the
identification of risk factors for suicidal behavior: the application of survival analysis. Psychiatry
Res. 1990, 31, 99-108.
Kessler, R.C.; Crum, R.M.; Warner, L.A.; Nelson, C.B.; Schulenberg, J.; Anthony, J.C. Lifetime
co-occurrence of DSM-III-R alcohol abuse and dependence with other psychiatric disorders in the
National Comorbidity Survey. Arch. Gen. Psychiatry 1997, 54, 313-321.
Singh, V.D.; Lathrop, S.L. Youth suicide in New Mexico: a 26-year retrospective review. J.
Forensic. Sci. 2008, 53, 703-708.
Menninger, K.A. Man against Himself; Harcourt, Brace: New York, NY, USA, 1938.
Institute of Medicine of the National Academies. Reducing Suicide. A National Imperative; The
National Academies Press: Washington, DC, USA, 2002.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th
ed.; American Psychiatric Association: Washington, DC, USA, 2000.

Int. J. Environ. Res. Public Health 2010, 7
28.
29.

30.
31.

32.
33.

34.
35.
36.

37.

38.
39.

40.
41.
42.

1417

De Leo, D.; Burgis, S.; Bertolote, J.M.; Kerkhof, A.J.; Bille-Brahe, U. Definitions of suicidal
behavior: lessons learned from the WHo/EURO multicentre Study. Crisis 2006, 27, 4-15.
O'Carroll, P.W.; Berman, A.L.; Maris, R.W.; Moscicki, E.K.; Tanney, B.L.; Silverman, M.M.
Beyond the Tower of Babel: a nomenclature for suicidology. Suicide Life Threat Behav. 1996, 26,
237-252.
Primary Prevention of Mental, Neurological and Psychosocial Disorders; World Health
Organization: Geneva, Switzerland, 1998.
Silverman, M.M.; Berman, A.L.; Sanddal, N.D.; O'Carroll P, W.; Joiner, T.E. Rebuilding the
tower of Babel: a revised nomenclature for the study of suicide and suicidal behaviors. Part 2:
suicide-related ideations, communications, and behaviors. Suicide Life Threat Behav. 2007, 37,
264-277.
Dawson, D.A.; Grant, B.F.; Stinson, F.S.; Chou, P.S.; Huang, B.; Ruan, W.J. Recovery from
DSM-IV alcohol dependence: United States, 2001−2002. Addiction 2005, 100, 281-292.
Grant, B.F.; Dawson, D.A.; Stinson, F.S.; Chou, S.P.; Dufour, M.C.; Pickering, R.P. The
12-month prevalence and trends in DSM-IV alcohol abuse and dependence: United States,
1991−1992 and 2001−2002. Drug Alcohol Depend. 2004, 74, 223-234.
Harris, E.C.; Barraclough, B. Suicide as an outcome for mental disorders. A meta-analysis. Br. J.
Psychiatry 1997, 170, 205-228.
Chatterji, P.; Dave, D.; Kaestner, R.; Markowitz, S. Alcohol abuse and suicide attempts among
youth. Econ. Hum. Biol. 2004, 2, 159-180.
Clarke, D.E.; Goodwin, R.D.; Messias, E.L.; Eaton, W.W. Asthma and suicidal ideation with and
without suicide attempts among adults in the United States: what is the role of cigarette smoking
and mental disorders? Ann. Allergy Asthma Immunol. 2008, 100, 439-446.
Scocco, P.; de Girolamo, G.; Vilagut, G.; Alonso, J. Prevalence of suicide ideation, plans, and
attempts and related risk factors in Italy: results from the European Study on the Epidemiology of
Mental Disorders—World Mental Health study. Compr. Psychiatry 2008, 49, 13-21.
Cavanagh, J.T.; Carson, A.J.; Sharpe, M.; Lawrie, S.M. Psychological autopsy studies of suicide:
a systematic review. Psychol. Med. 2003, 33, 395-405.
Lesage, A.D.; Boyer, R.; Grunberg, F.; Vanier, C.; Morissette, R.; Menard-Buteau, C.; Loyer, M.
Suicide and mental disorders: a case-control study of young men. Am. J. Psychiatry 1994, 151,
1063-1068.
Barraclough, B.; Bunch, J.; Nelson, B.; Sainsbury, P. A hundred cases of suicide: clinical aspects.
Br. J. Psychiatry 1974, 125, 355-373.
Rich, C.L.; Ricketts, J.E.; Fowler, R.C.; Young, D. Some differences between men and women
who commit suicide. Am. J. Psychiatry 1988, 145, 718-722.
Duberstein, P.R.; Conwell, Y.; Caine, E.D. Age differences in the personality characteristics of
suicide completers: preliminary findings from a psychological autopsy study. Psychiatry 1994, 57,
213-224.

Int. J. Environ. Res. Public Health 2010, 7
43.

44.

45.

46.
47.

48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

1418

Conwell, Y.; Duberstein, P.R.; Cox, C.; Herrmann, J.H.; Forbes, N.T.; Caine, E.D. Relationships
of age and axis I diagnoses in victims of completed suicide: a psychological autopsy study. Am. J.
Psychiatry 1996, 153, 1001-1008.
Hiroeh, U.; Appleby, L.; Mortensen, P.B.; Dunn, G. Death by homicide, suicide, and other
unnatural causes in people with mental illness: a population-based study. Lancet 2001, 358,
2110-2112.
Wilcox, H.C.; Conner, K.R.; Caine, E.D. Association of alcohol and drug use disorders and
completed suicide: an empirical review of cohort studies. Drug Alcohol Depend. 2004, 76,
S11-S19.
Cheng, A.T. Mental illness and suicide. A case-control study in east Taiwan. Arch. Gen.
Psychiatry 1995, 52, 594-603.
Foster, T.; Gillespie, K.; McClelland, R.; Patterson, C. Risk factors for suicide independent of
DSM-III-R Axis I disorder. Case-control psychological autopsy study in Northern Ireland. Br. J.
Psychiatry 1999, 175, 175-179.
Vijayakumar, L.; Rajkumar, S. Are risk factors for suicide universal? A case-control study in
India. Acta Psychiatr. Scand. 1999, 99, 407-411.
Waern, M. Alcohol dependence and misuse in elderly suicides. Alcohol Alcohol 2003, 38,
249-254.
Gruenewald, P.J.; Ponicki, W.R.; Mitchell, P.R. Suicide rates and alcohol consumption in the
United States, 1970−89. Addiction 1995, 90, 1063-1075.
Lester, D. The association between alcohol consumption and suicide and homicide rates: a study
of 13 nations. Alcohol Alcohol. 1995, 30, 465-468.
Makela, P. Alcohol consumption and suicide mortality by age among Finnish men, 1950−1991.
Addiction 1996, 91, 101-112.
Lester, D. Alcoholism and drug abuse. In Assessment and Prediction of Suicide; Maris, R.W.,
Berman, A.L., Maltsberger, J.T., Yufit, R.I., Eds.; Guilford Press: New York, NY, USA, 1992;
pp. 321-326.
Norstrom, T. Alcohol and suicide in Scandinavia. Br. J. Addict 1988, 83, 553-559.
Skog, O.J. Alcohol and suicide in Denmark 1911−24—experiences from a ‘natural experiment’.
Addiction 1993, 88, 1189-1193.
Rossow, I. Suicide, alcohol, and divorce; aspects of gender and family integration. Addiction
1993, 88, 1659-1665.
Ramstedt, M. Alcohol and suicide in 14 European countries. Addiction 2001, 96, S59-S75.
Norstrom, T.; Ramstedt, M. Mortality and population drinking: a review of the literature. Drug
Alcohol Rev. 2005, 24, 537-547.
Murphy, G.E. Why women are less likely than men to commit suicide. Compr. Psychiatry 1998,
39, 165-175.
Murphy, G.E.; Armstrong, J.W., Jr.; Hermele, S.L.; Fischer, J.R.; Clendenin, W.W. Suicide and
alcoholism. Interpersonal loss confirmed as a predictor. Arch. Gen. Psychiatry 1979, 36, 65-69.

Int. J. Environ. Res. Public Health 2010, 7
61.

62.
63.

64.
65.

66.
67.

68.
69.
70.
71.
72.

73.
74.
75.

76.
77.

1419

Robins, E.; Gassner, S.; Kayes, J.; Wilkinson, R.H., Jr.; Murphy, G.E. The communication of
suicidal intent: a study of 134 consecutive cases of successful (completed) suicide. Am. J.
Psychiatry 1959, 115, 724-733.
Canetto, S.S.; Lester, D. Gender and the primary prevention of suicide mortality. Suicide Life
Threat Behav. 1995, 25, 58-69.
Conner, K.R.; Beautrais, A.L.; Conwell, Y. Moderators of the relationship between alcohol
dependence and suicide and medically serious suicide attempts: analyses of Canterbury Suicide
Project data. Alcohol Clin. Exp. Res. 2003, 27, 1156-1161.
Anderson, B.A.; Howard, M.O.; Walker, R.D.; Suchinsky, R.T. Characteristics of substanceabusing veterans attempting suicide: a national study. Psychol. Rep. 1995, 77, 1231-1242.
Koller, G.; Preuss, U.W.; Bottlender, M.; Wenzel, K.; Soyka, M. Impulsivity and aggression as
predictors of suicide attempts in alcoholics. Eur. Arch. Psychiatry Clin. Neurosci. 2002, 252,
155-160.
Roy, A. Distal risk factors for suicidal behavior in alcoholics: replications and new findings. J.
Affect Disord. 2003, 77, 267-271.
Ikeda, R.M.; Kresnow, M.J.; Mercy, J.A.; Powell, K.E.; Simon, T.R.; Potter, L.B.; Durant, T.M.;
Swahn, M.H. Medical conditions and nearly lethal suicide attempts. Suicide Life Threat Behav.
2001, 32, 60-67.
Conner, K.R. A call for research on planned vs. unplanned suicidal behavior. Suicide Life Threat
Behav. 2004, 34, 89-98.
Schuckit, M.A. Primary men alcoholics with histories of suicide attempts. J. Stud. Alcohol 1986,
47, 78-81.
Harrison, P.A.; Asche, S.E. Comparison of substance abuse treatment outcomes for inpatients and
outpatients. J. Subst. Abuse Treat 1999, 17, 207-220.
Ilgen, M.A.; Tiet, Q.; Moos, R. Outcomes of substance use disorder treatment in suicidal and
nonsuicidal male patients. J. Stud. Alcohol 2004, 65, 643-650.
Ilgen, M.A.; Tiet, Q.; Finney, J.W.; Harris, A.H. Recent suicide attempt and the effectiveness of
inpatient and outpatient substance use disorder treatment. Alcohol Clin. Exp. Res. 2005, 29,
1664-1671.
Wilhelmsen, L.; Elmfeldt, D.; Wedel, H. Cause of death in relation to social and alcoholic
problems among Swedish men aged 35−44 years. Acta Med. Scand. 1983, 213, 263-268.
Knop, J.; Fischer, A. Duodenal ulcer, suicide, psychopathology and alcoholism. Acta Psychiatr.
Scand. 1981, 63, 346-355.
Fawcett, J.; Scheftner, W.; Clark, D.; Hedeker, D.; Gibbons, R.; Coryell, W. Clinical predictors of
suicide in patients with major affective disorders: a controlled prospective study. Am. J.
Psychiatry 1987, 144, 35-40.
Agren, G.; Jakobsson, S.W. Validation of diagnoses on death certificates for male alcoholics in
Stockholm. Forensic Sci. Int. 1987, 33, 231-241.
Barr, H.L.; Antes, D.; Ottenberg, D.J.; Rosen, A. Mortality of treated alcoholics and drug addicts:
the benefits of abstinence. J. Stud. Alcohol 1984, 45, 440-452.

Int. J. Environ. Res. Public Health 2010, 7
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.

88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

1420

Berglund, M.; Tunving, K. Assaultive alcoholics 20 years later. Acta Psychiatr. Scand. 1985, 71,
141-147.
Lindberg, S.; Agren, G. Mortality among male and female hospitalized alcoholics in Stockholm
1962−1983. Br. J. Addict 1988, 83, 1193-1200.
Ohara, K.; Suzuki, Y.; Sugita, T.; Kobayashi, K.; Tamefusa, K.; Hattori, S.; Ohara, K. Mortality
among alcoholics discharged from a Japanese hospital. Br. J. Addict 1989, 84, 287-291.
Beck, A.T.; Steer, R.A. Clinical predictors of eventual suicide: a 5- to 10-year prospective study
of suicide attempters. J. Affect Disord. 1989, 17, 203-209.
Beck, A.T.; Steer, R.A.; Trexler, L.D. Alcohol abuse and eventual suicide: a 5- to 10-year
prospective study of alcohol-abusing suicide attempters. J. Stud. Alcohol 1989, 50, 202-209.
Inskip, H.M.; Harris, E.C.; Barraclough, B. Lifetime risk of suicide for affective disorder,
alcoholism and schizophrenia. Br. J. Psychiatry 1998, 172, 35-37.
Rossow, I.; Amundsen, A. Alcohol abuse and suicide: a 40-year prospective study of Norwegian
conscripts. Addiction 1995, 90, 685-691.
Foster, T. Dying for a drink. Global suicide prevention should focus more on alcohol use
disorders. BMJ 2001, 323, 817-818.
Murphy, G.E.; Wetzel, R.D.; Robins, E.; McEvoy, L. Multiple risk factors predict suicide in
alcoholism. Arch. Gen. Psychiatry 1992, 49, 459-463.
Preuss, U.W.; Schuckit, M.A.; Smith, T.L.; Danko, G.P.; Buckman, K.; Bierut, L.; Bucholz, K.K.;
Hesselbrock, M.N.; Hesselbrock, V.M.; Reich, T. Comparison of 3190 alcohol-dependent
individuals with and without suicide attempts. Alcohol Clin. Exp. Res. 2002, 26, 471-477.
Cherpitel, C.J.; Borges, G.L.; Wilcox, H.C. Acute alcohol use and suicidal behavior: a review of
the literature. Alcohol Clin. Exp. Res. 2004, 28, 18S-28S.
Kolves, K.; Varnik, A.; Tooding, L.M.; Wasserman, D. The role of alcohol in suicide: a casecontrol psychological autopsy study. Psychol. Med. 2006, 36, 923-930.
Pirkola, S.P.; Isometsa, E.T.; Heikkinen, M.E.; Lonnqvist, J.K. Suicides of alcohol misusers and
non-misusers in a nationwide population. Alcohol Alcohol. 2000, 35, 70-75.
Caces, F.; Harford, T. Time series analysis of alcohol consumption and suicide mortality in the
United States, 1934–1987. J. Stud. Alcohol 1998, 59, 455-461.
Pridemore, W.A.; Chamlin, M.B. A time-series analysis of the impact of heavy drinking on
homicide and suicide mortality in Russia, 1956−2002. Addiction 2006, 101, 1719-1729.
Razvodovsky, Y.E. Suicide and alcohol psychoses in Belarus 1970−2005. Crisis 2007, 28, 61-66.
Norstrom, T. Alcohol and suicide: a comparative analysis of France and Sweden. Addiction 1995,
90, 1463-1469.
Razvodovsky, Y.E. Beverage-specific alcohol sale and suicide in Russia. Crisis 2009, 30,
186-191.
Nemtsov, A. Suicides and alcohol consumption in Russia, 1965−1999. Drug Alcohol Depend.
2003, 71, 161-168.
Razvodovsky, Y.E. Alcohol consumption and suicide rate in Belarus. Psychiatr. Danub. 2006,
18, 64.

Int. J. Environ. Res. Public Health 2010, 7
98.
99.
100.
101.

102.
103.
104.
105.
106.
107.

1421

Bobak, M.; McKee, M.; Rose, R.; Marmot, M. Alcohol consumption in a national sample of the
Russian population. Addiction 1999, 94, 857-866.
Duffy, J.; Kreitman, N. Risk factors for suicide and undetermined death among in-patient
alcoholics in Scotland. Addiction 1993, 88, 757-766.
Hayward, L.; Zubrick, S.R.; Silburn, S. Blood alcohol levels in suicide cases. J. Epidemiol.
Community Health 1992, 46, 256-260.
Ferrada-Noli, M.; Ormstad, K.; Asberg, M. Pathoanatomic findings and blood alcohol analysis at
autopsy (BAC) in forensic diagnoses of undetermined suicide. A cross-cultural study. Forensic
Sci. Int. 1996, 78, 157-163.
Ohberg, A.; Vuori, E.; Ojanpera, I.; Lonngvist, J. Alcohol and drugs in suicides. Br. J. Psychiatry
1996, 169, 75-80.
Pirkola, S.; Isometsa, E.; Lonnqvist, J. Do means matter?: Differences in characteristics of Finnish
suicide completers using different methods. J. Nerv. Ment. Dis. 2003, 191, 745-750.
Varnik, A.; Kolves, K.; Vali, M.; Tooding, L.M.; Wasserman, D. Do alcohol restrictions reduce
suicide mortality? Addiction 2007, 102, 251-256.
Mendelson, W.B.; Rich, C.L. Sedatives and suicide: the San Diego study. Acta Psychiatr. Scand.
1993, 88, 337-341.
Garlow, S.J. Age, gender, and ethnicity differences in patterns of cocaine and ethanol use
preceding suicide. Am. J. Psychiatry 2002, 159, 615-619.
Hansen, A.C.; Kristensen, I.B.; Dragsholt, C.; Hansen, J.P. Alcohol, drugs and narcotics in
suicides in the Aarhus police district. Ugeskr Laeger 1995, 157, 1524-1527.

108. Beautrais, A.L.; Joyce, P.R.; Mulder, R.T.; Fergusson, D.M.; Deavoll, B.J.; Nightingale, S.K.
Prevalence and comorbidity of mental disorders in persons making serious suicide attempts: a
case-control study. Am. J. Psychiatry 1996, 153, 1009-1014.
109. Cornelius, J.R.; Clark, D.B.; Salloum, I.M.; Bukstein, O.G.; Kelly, T.M. Interventions in suicidal
alcoholics. Alcohol Clin. Exp. Res. 2004, 28, 89S-96S.
110. Sublette, M.E.; Carballo, J.J.; Moreno, C.; Galfalvy, H.C.; Brent, D.A.; Birmaher, B.; Mann, J.J.;
Oquendo, M.A. Substance use disorders and suicide attempts in bipolar subtypes. J. Psychiatr.
Res. 2009, 43, 230-238.
111. Neves, F.S.; Malloy-Diniz, L.F.; Correa, H. Suicidal behavior in bipolar disorder: what is the
influence of psychiatric comorbidities? J. Clin. Psychiatry 2009, 70, 13-18.
112. Wojnar, M.; Ilgen, M.A.; Czyz, E.; Strobbe, S.; Klimkiewicz, A.; Jakubczyk, A.; Glass, J.;
Brower, K.J. Impulsive and non-impulsive suicide attempts in patients treated for alcohol
dependence. J. Affect Disord. 2009, 115, 131-139.
113. Simon, O.R.; Swann, A.C.; Powell, K.E.; Potter, L.B.; Kresnow, M.J.; O'Carroll, P.W.
Characteristics of impulsive suicide attempts and attempters. Suicide Life Threat Behav. 2001, 32,
49-59.
114. Conner, K.R.; Hesselbrock, V.M.; Schuckit, M.A.; Hirsch, J.K.; Knox, K.L.; Meldrum, S.;
Bucholz, K.K.; Kramer, J.; Kuperman, S.; Preuss, U.; Soyka, M. Precontemplated and impulsive
suicide attempts among individuals with alcohol dependence. J. Stud. Alcohol 2006, 67, 95-101.

Int. J. Environ. Res. Public Health 2010, 7

1422

115. Williams, R.L.; Gutsch, K.U.; Kazelskis, R.; Verstegen, J.P.; Scanlon, J. An investigation of
relationships between level of alcohol use impairment and personality characteristics. Addict
Behav. 1980, 5, 107-112.
116. Mackie, J.L. Causes and conditions. Am. Philosoph Q 1965, 2, 245-264.
117. Lipsey, M.W.; Wilson, D.B.; Cohen, M.A.; Derzon, J.H. Is there a causal relationship between
alcohol use and violence? A synthesis of evidence. In Alcohol and Violence: Epidemiology,
Neurobiology, Psychology, Family Issues; Galanter, M., Begleiter, H., Eds.; Plenum Press: New
York, NY, USA, 1997; pp. 245-282.
118. Light, J.M.; Grube, J.W.; Madden, P.A.; Gover, J. Adolescent alcohol use and suicidal ideation: a
nonrecursive model. Addict. Behav. 2003, 28, 705-724.
119. Swahn, M.H.; Bossarte, R.M. Gender, early alcohol use, and suicide ideation and attempts:
findings from the 2005 youth risk behavior survey. J. Adolesc. Health 2007, 41, 175-181.
120. Ratsma, J.E.; Van Der Stelt, O.; Gunning, W.B. Neurochemical markers of alcoholism
vulnerability in humans. Alcohol Alcohol. 2002, 37, 522-533.
121. Research on the Neurobiology of Alcohol Use Disorders; Sher, L., Ed.; Nova Science Publishers:
New York, NY, USA, 2008.
122. Pacher, P.; Kecskemeti, V. Trends in the development of new antidepressants. Is there a light at
the end of the tunnel? Curr. Med. Chem. 2004, 11, 925-943.
123. Julien, R.M. A Primer of Drug Action, 9th ed.; Worth Publishers: New York, NY, USA, 2001.
124. Knapp, D.J.; Braun, C.J.; Duncan, G.E.; Qian, Y.; Fernandes, A.; Crews, F.T.; Breese, G.R.
Regional specificity of ethanol and NMDA action in brain revealed with FOS-like
immunohistochemistry and differential routes of drug administration. Alcohol Clin. Exp. Res.
2001, 25, 1662-1672.
125. Bhave, S.V.; Snell, L.D.; Tabakoff, B.; Hoffman, P.L. Mechanism of ethanol inhibition of NMDA
receptor function in primary cultures of cerebral cortical cells. Alcohol Clin. Exp. Res. 1996, 20,
934-941.
126. June, H.L.; Cason, C.R.; Cheatham, G.; Lui, R.; Gan, T.; Cook, J.M. GABAA-benzodiazepine
receptors in the striatum are involved in the sedation produced by a moderate, but not an
intoxicating ethanol dose in outbred Wistar rats. Brain Res. 1998, 794, 103-118.
127. Nie, Z.; Zorrilla, E.P.; Madamba, S.G.; Rice, K.C.; Roberto, M.; Siggins, G.R. Presynaptic CRF1
receptors mediate the ethanol enhancement of GABAergic transmission in the mouse central
amygdala. Sci. World J. 2009, 9, 68-85.
128. Nie, Z.; Schweitzer, P.; Roberts, A.J.; Madamba, S.G.; Moore, S.D.; Siggins, G.R. Ethanol
augments GABAergic transmission in the central amygdala via CRF1 receptors. Science 2004,
303, 1512-1514.
129. Bie, B.; Zhu, W.; Pan, Z.Z. Ethanol-induced delta-opioid receptor modulation of glutamate
synaptic transmission and conditioned place preference in central amygdala. Neuroscience 2009,
160, 348-358.

Int. J. Environ. Res. Public Health 2010, 7

1423

130. Zhu, W.; Bie, B.; Pan, Z.Z. Involvement of non-NMDA glutamate receptors in central amygdala
in synaptic actions of ethanol and ethanol-induced reward behavior. J. Neurosci. 2007, 27,
289-298.
131. Nie, Z.; Madamba, S.G.; Siggins, G.R. Ethanol inhibits glutamatergic neurotransmission in
nucleus accumbens neurons by multiple mechanisms. J. Pharmacol. Exp. Ther. 1994, 271,
1566-1573.
132. Sherif, F.M.; Tawati, A.M.; Ahmed, S.S.; Sharif, S.I. Basic aspects of GABA-transmission in
alcoholism, with particular reference to GABA-transaminase. Eur. Neuropsychopharmacol. 1997,
7, 1-7.
133. Nie, Z.; Madamba, S.G.; Siggins, G.R. Ethanol enhances gamma-aminobutyric acid responses in a
subpopulation of nucleus accumbens neurons: role of metabotropic glutamate receptors. J.
Pharmacol. Exp. Ther. 2000, 293, 654-661.
134. Steffensen, S.C.; Walton, C.H.; Hansen, D.M.; Yorgason, J.T.; Gallegos, R.A.; Criado, J.R.
Contingent and non-contingent effects of low-dose ethanol on GABA neuron activity in the
ventral tegmental area. Pharmacol. Biochem. Behav. 2009, 92, 68-75.
135. Wallner, M.; Hanchar, H.J.; Olsen, R.W. Low dose acute alcohol effects on GABA A receptor
subtypes. Pharmacol. Ther. 2006, 112, 513-528.
136. Gothert, M.; Fink, K. Inhibition of N-methyl-D-aspartate (NMDA)- and L-glutamate-induced
noradrenaline and acetylcholine release in the rat brain by ethanol. Naunyn Schmiedebergs Arch.
Pharmacol. 1989, 340, 516-521.
137. Bhave, S.V.; Ghoda, L.; Hoffman, P.L. Brain-derived neurotrophic factor mediates the antiapoptotic effect of NMDA in cerebellar granule neurons: signal transduction cascades and site of
ethanol action. J. Neurosci. 1999, 19, 3277-3286.
138. Arcudi, G.; Di Corato, A.; D’Agostino, G.; Marella, G.L. Cerebellar agenesis in a suicide. Am. J.
Forensic Med. Pathol. 2000, 21, 83-85.
139. Kamali, M.; Oquendo, M.A.; Mann, J.J. Understanding the neurobiology of suicidal behavior.
Depress Anxiety 2001, 14, 164-176.
140. Sher, L. Alcoholism and suicidal behavior: a clinical overview. Acta Psychiatr. Scand. 2006, 113,
13-22.
141. Clark, D.B.; Parker, A.M.; Lynch, K.G. Psychopathology and substance-related problems during
early adolescence: a survival analysis. J. Clin. Child Psychol. 1999, 28, 333-341.
142. Bergman, B.; Brismar, B. Characteristics of violent alcoholics. Alcohol Alcohol. 1994, 29,
451-457.
143. Suominen, K.; Isometsa, E.; Henriksson, M.; Ostamo, A.; Lonnqvist, J. Hopelessness,
impulsiveness and intent among suicide attempters with major depression, alcohol dependence, or
both. Acta Psychiatr. Scand. 1997, 96, 142-149.
144. Koob, G.F.; Le Moal, M. Drug abuse: hedonic homeostatic dysregulation. Science 1997, 278,
52-58.

Int. J. Environ. Res. Public Health 2010, 7

1424

145. McBride, W.J.; Lovinger, D.M.; Machu, T.; Thielen, R.J.; Rodd, Z.A.; Murphy, J.M.; Roache,
J.D.; Johnson, B.A. Serotonin-3 receptors in the actions of alcohol, alcohol reinforcement, and
alcoholism. Alcohol Clin. Exp. Res. 2004, 28, 257-267.
146. Lovinger, D.M. 5-HT3 receptors and the neural actions of alcohols: an increasingly exciting topic.
Neurochem. Int. 1999, 35, 125-130.
147. Mann, J.J.; Arango, V.; Henteleff, R.A.; Lagattuta, T.F.; Wong, D.T. Serotonin 5-HT3 receptor
binding kinetics in the cortex of suicide victims are normal. J. Neural. Transm. 1996, 103,
165-171.
148. Evenden, J. Impulsivity: a discussion of clinical and experimental findings. J. Psychopharmacol.
1999, 13, 180-192.
149. Gorwood, P. Biological markers for suicidal behavior in alcohol dependence. Eur. Psychiatry
2001, 16, 410-417.
150. Joiner, T.E., Jr.; Johnson, F.; Soderstrom, K. Association between serotonin transporter gene
polymorphism and family history of attempted and completed suicide. Suicide Life Threat Behav.
2002, 32, 329-332.
151. Mann, J.J.; Brent, D.A.; Arango, V. The neurobiology and genetics of suicide and attempted
suicide: a focus on the serotonergic system. Neuropsychopharmacology 2001, 24, 467-477.
152. Sher, L.; Oquendo, M.A.; Galfalvy, H.C.; Grunebaum, M.F.; Burke, A.K.; Zalsman, G.; Mann,
J.J. The relationship of aggression to suicidal behavior in depressed patients with a history of
alcoholism. Addict. Behav. 2005, 30, 1144-1153.
153. Sher, L.; Stanley, B.H.; Harkavy-Friedman, J.M.; Carballo, J.J.; Arendt, M.; Brent, D.A.;
Sperling, D.; Lizardi, D.; Mann, J.J.; Oquendo, M.A. Depressed patients with co-occurring
alcohol use disorders: a unique patient population. J. Clin. Psychiatry 2008, 69, 907-915.
154. Spak, L.; Spak, F.; Allebeck, P. Alcoholism and depression in a Swedish female population: comorbidity and risk factors. Acta Psychiatr. Scand. 2000, 102, 44-51.
155. Heinz, A.; Mann, K.; Weinberger, D.R.; Goldman, D. Serotonergic dysfunction, negative mood
states, and response to alcohol. Alcohol Clin. Exp. Res. 2001, 25, 487-495.
156. Sher, L.; Stanley, B.H.; Cooper, T.B.; Malone, K.M.; Mann, J.J.; Oquendo, M.A. Serotonergic
responses in depressed patients with or without a history of alcohol use disorders and healthy
controls. Eur. Neuropsychopharmacol. 2008, 18, 692-699.
157. Sher, L.; Milak, M.S.; Parsey, R.V.; Carballo, J.J.; Cooper, T.B.; Malone, K.M.; Oquendo, M.A.;
Mann, J.J. Positron emission tomography study of regional brain metabolic responses to a
serotonergic challenge in major depressive disorder with and without comorbid lifetime alcohol
dependence. Eur. Neuropsychopharmacol. 2007, 17, 608-615.
158. Sher, L.; Oquendo, M.A.; Grunebaum, M.F.; Burke, A.K.; Huang, Y.Y.; Mann, J.J. CSF
monoamine metabolites and lethality of suicide attempts in depressed patients with alcohol
dependence. Eur. Neuropsychopharmacol. 2007, 17, 12-15.
159. Sher, L.; Oquendo, M.A.; Li, S.; Huang, Y.Y.; Grunebaum, M.F.; Burke, A.K.; Malone, K.M.;
Mann, J.J. Lower CSF homovanillic acid levels in depressed patients with a history of alcoholism.
Neuropsychopharmacology 2003, 28, 1712-1719.

Int. J. Environ. Res. Public Health 2010, 7

1425

160. Underwood, M.D.; Mann, J.J.; Arango, V. Serotonergic and noradrenergic neurobiology of
alcoholic suicide. Alcohol Clin. Exp. Res. 2004, 28, 57S-69S.
161. Mann, J.J.; Malone, K.M.; Diehl, D.J.; Perel, J.; Nichols, T.E.; Mintun, M.A. Positron emission
tomographic imaging of serotonin activation effects on prefrontal cortex in healthy volunteers. J.
Cereb. Blood Flow Metab. 1996, 16, 418-426.
162. Oscar-Berman, M.; Valmas, M.M.; Sawyer, K.S.; Kirkley, S.M.; Gansler, D.A.; Merritt, D.;
Couture, A. Frontal brain dysfunction in alcoholism with and without antisocial personality
disorder. Neuropsychiatr. Dis. Treat 2009, 5, 309-326.
163. Storvik, M.; Hakkinen, M.; Tupala, E.; Tiihonen, J. 5-HT(1A) receptors in the frontal cortical
brain areas in Cloninger type 1 and 2 alcoholics measured by whole-hemisphere autoradiography.
Alcohol Alcohol 2009, 44, 2-7.
164. Tapert, S.F.; Brown, G.G.; Kindermann, S.S.; Cheung, E.H.; Frank, L.R.; Brown, S.A. fMRI
measurement of brain dysfunction in alcohol-dependent young women. Alcohol Clin. Exp. Res.
2001, 25, 236-245.
165. Wasserman, D.; Wasserman, J.; Rozanov, V.; Sokolowski, M. Depression in suicidal males:
genetic risk variants in the CRHR1 gene. Genes Brain Behav. 2009, 8, 72-79.
166. De Luca, V.; Tharmalingam, S.; Kennedy, J.L. Association study between the corticotropinreleasing hormone receptor 2 gene and suicidality in bipolar disorder. Eur. Psychiatry 2007, 22,
282-287.
167. Merali, Z.; Du, L.; Hrdina, P.; Palkovits, M.; Faludi, G.; Poulter, M.O.; Anisman, H.
Dysregulation in the suicide brain: mRNA expression of corticotropin-releasing hormone
receptors and GABA(A) receptor subunits in frontal cortical brain region. J. Neurosci. 2004, 24,
1478-1485.
168. Nemeroff, C.B.; Owens, M.J.; Bissette, G.; Andorn, A.C.; Stanley, M. Reduced corticotropin
releasing factor binding sites in the frontal cortex of suicide victims. Arch. Gen. Psychiatry 1988,
45, 577-579.
169. Hucks, D.; Lowther, S.; Crompton, M.R.; Katona, C.L.; Horton, R.W. Corticotropin-releasing
factor binding sites in cortex of depressed suicides. Psychopharmacology (Berl) 1997, 134,
174-178.
170. Nowak, G.; Ordway, G.A.; Paul, I.A. Alterations in the N-methyl-D-aspartate (NMDA) receptor
complex in the frontal cortex of suicide victims. Brain Res. 1995, 675, 157-164.
171. Freed, W.J.; Dillon-Carter, O.; Kleinman, J.E. Properties of [3H]AMPA binding in postmortem
human brain from psychotic subjects and controls: increases in caudate nucleus associated with
suicide. Exp. Neurol. 1993, 121, 48-56.
172. Buckley, S.T.; Dodd, P.R. GABAA receptor beta subunit mRNA expression in the human
alcoholic brain. Neurochem. Int. 2004, 45, 1011-1020.
173. Lewohl, J.M.; Huygens, F.; Crane, D.I.; Dodd, P.R. GABA(A) receptor alpha-subunit proteins in
human chronic alcoholics. J. Neurochem. 2001, 78, 424-434.
174. Lewohl, J.M.; Crane, D.I.; Dodd, P.R. Expression of the alpha 1, alpha 2 and alpha 3 isoforms of
the GABAA receptor in human alcoholic brain. Brain Res. 1997, 751, 102-112.

Int. J. Environ. Res. Public Health 2010, 7

1426

175. Pompili, M.; Innamorati, M.; Mann, J.J.; Oquendo, M.A.; Lester, D.; Del Casale, A.; Serafini, G.;
Rigucci, S.; Romano, A.; Tamburello, A.; Manfredi, G.; De Pisa, E.; Ehrlich, S.; Giupponi, G.;
Amore, M.; Tatarelli, R.; Girardi, P. Periventricular white matter hyperintensities as predictors of
suicide attempts in bipolar disorders and unipolar depression. Prog. Neuropsychopharmacol Biol.
Psychiatry 2008, 32, 1501-1507.
176. Rusch, N.; Spoletini, I.; Wilke, M.; Martinotti, G.; Bria, P.; Trequattrini, A.; Bonaviri, G.;
Caltagirone, C.; Spalletta, G. Inferior frontal white matter volume and suicidality in
schizophrenia. Psychiatry Res. 2008, 164, 206-214.
177. Skog, O.J. Alcohol and suicide-Durkheim revisited. Acta Sociol. 1991, 34, 193-206.
178. Shneidman, E.S. Definition of Suicide; Aronson: Northvale, NJ, USA, 1985.
179. Steele, C.M.; Josephs, R.A. Alcohol myopia. Its prized and dangerous effects. Am. Psychol. 1990,
45, 921-933.
180. Steele, C.M.; Southwick, L. Alcohol and social behavior I: The psychology of drunken excess. J.
Pers. Soc. Psychol. 1985, 48, 18-34.
181. Goldman, M.S.; Del Boca, F.K.; Darkes, J. Alcohol expectancy theory: the application of
cognitive neuroscience. In Psychological Theories of Drinking and Alcoholism, 2nd ed.; Leonard,
K.E., Ed.; Guilford Press: New York, NY, USA, 1999; pp. 203-246.
182. Garfinkel, B.D.; Froese, A.; Hood, J. Suicide attempts in children and adolescents. Am. J.
Psychiatry 1982, 139, 1257-1261.
183. Krajnc, M.S.; Schmidt, I.; Gergoric, A.; Dogsa, I. Suicide attempts in Slovenian juveniles,
1978−1994. Nord. J. Psychiatry 1998, 52, 487-492.
184. Withers, L.E.; Kaplan, D.W. Adolescents who attempt suicide: A retrospective clinical chart
review of hospitalized patients. Prof. Psychol. Res. Pr. 1987, 18, 391-393.
185. Crews, F.T.; Braun, C.J.; Hoplight, B.; Switzer, R.C., III; Knapp, D.J. Binge ethanol consumption
causes differential brain damage in young adolescent rats compared with adult rats. Alcohol Clin.
Exp. Res. 2000, 24, 1712-1723.
186. Widiger, T.A.; Frances, A.J.; Pincus, H.A.; First, M.B.; Ross, R.; Davis, W. DSM-IV Sourcebook;
American Psychiatric Publishing: Washington, DC, USA, 1994.
187. Sher, K.J.; Grekin, E.R. Alcohol and affect regulation. In Handbook of Emotion Regulation;
Gross, J., Ed.; Guilford: New York, NY, USA, 2007; pp. 560-580.
188. Magne Ingvar, U.; Ojehagen, A.; Traskman Bendz, L. Suicide attempters with and without
reported overconsumption of alcohol and tranquillizers. Nord J. Psychiatry 1997, 51, 415-421.
189. Merrill, J.; Milner, G.; Owens, J.; Vale, A. Alcohol and attempted suicide. Br. J. Addict. 1992, 87,
83-89.
190. Platt, S.; Robinson, A. Parasuicide and alcohol: a 20 year survey of admissions to a regional
poisoning treatment centre. Int. J. Soc. Psychiatry 1991, 37, 159-172.
191. Field, C.A.; Claassen, C.A.; O'Keefe, G. Association of alcohol use and other high-risk behaviors
among trauma patients. J. Trauma 2001, 50, 13-19.
192. Suokas, J.; Lonnqvist, J. Suicide attempts in which alcohol is involved: a special group in general
hospital emergency rooms. Acta Psychiatr. Scand. 1995, 91, 36-40.

Int. J. Environ. Res. Public Health 2010, 7

1427

193. Kresnow, M.; Powell, K.E.; Webb, K.B.; Mercy, J.A.; Potter, L.B.; Simon, T.A.; Ikeda, R.M.;
Frankowski, R. Assigning time-linked exposure status to controls in unmatched case-control
studies: alcohol use and nearly lethal suicide attempts. Stat. Med. 2001, 20, 1479-1485.
194. Hufford, M.R. Alcohol and suicidal behavior. Clin. Psychol. Rev. 2001, 21, 797-811.
195. Rossow, I. Alcohol and suicide—beyond the link at the individual level. Addiction 1996, 91,
1413-1416.
196. Alireza Ayatollahi, S.; Mohammadpoorasl, A.; Rajaeifard, A. Predicting the stages of smoking
acquisition in the male students of Shiraz’s high schools, 2003. Nicotine Tob. Res. 2005, 7,
845-851.
197. Eaton, D.K.; Kann, L.; Kinchen, S.; Shanklin, S.; Ross, J.; Hawkins, J.; Harris, W.A.; Lowry, R.;
McManus, T.; Chyen, D.; Lim, C.; Brener, N.D.; Wechsler, H. Youth risk behavior surveillance—
United States, 2007. MMWR Surveill Summ. 2008, 57, 1-131.
198. Petersen, P.E. The World Oral Health Report 2003: continuous improvement of oral health in the
21st century—the approach of the WHO Global Oral Health Programme. Community Dent. Oral
Epidemiol. 2003, 31, 3-23.
199. Renaud, J.; Berlim, M.T.; Seguin, M.; McGirr, A.; Tousignant, M.; Turecki, G. Recent and
lifetime utilization of health care services by children and adolescent suicide victims: a
case-control study. J. Affect Disord. 2009, 117, 168-173.
200. Alcohol use among women of childbearing age—United States, 1991-1999. MMWR Morb.
Mortal. Wkly Rep. 2002, 51, 273-276.
201. Glowinski, A.L.; Bucholz, K.K.; Nelson, E.C.; Fu, Q.; Madden, P.A.; Reich, W.; Heath, A.C.
Suicide attempts in an adolescent female twin sample. J. Am. Acad. Child. Adolesc. Psychiatry
2001, 40, 1300-1307.
202. Agerbo, E.; Nordentoft, M.; Mortensen, P.B. Familial, psychiatric, and socioeconomic risk factors
for suicide in young people: nested case-control study. BMJ 2002, 325, 74.
203. Bridge, J.A.; Goldstein, T.R.; Brent, D.A. Adolescent suicide and suicidal behavior. J. Child
Psychol. Psychiatry 2006, 47, 372-394.
204. Spirito, A.; Esposito Smythers, C. Attempted and completed suicide in adolescence. Ann. Rev.
Clin. Psychol. 2006, 2, 237-266.
205. Gould, M.S.; Shaffer, D. The impact of suicide in television movies. Evidence of imitation. N.
Engl. J. Med. 1986, 315, 690-694.
206. Gould, M.S.; Wallenstein, S.; Kleinman, M. Time-space clustering of teenage suicide. Am. J.
Epidemiol. 1990, 131, 71-78.
207. Szanto, K.; Gildengers, A.; Mulsant, B.H.; Brown, G.; Alexopoulos, G.S.; Reynolds, C.F., III.
Identification of suicidal ideation and prevention of suicidal behaviour in the elderly. Drugs Aging
2002, 19, 11-24.
208. Conwell, Y.; Duberstein, P. Suicide in older adults: determinants of risk and opportunities for
prevention. In Prevention and Treatment of Suicidal Behaviour; Hawton, K., Ed.; Oxford
University Press: New York, NY, USA, 2005; pp. 221-237.

Int. J. Environ. Res. Public Health 2010, 7

1428

209. Chiu, H.F.; Yip, P.S.; Chi, I.; Chan, S.; Tsoh, J.; Kwan, C.W.; Li, S.F.; Conwell, Y.; Caine, E.
Elderly suicide in Hong Kong—a case-controlled psychological autopsy study. Acta Psychiatr.
Scand. 2004, 109, 299-305.
210. Grant, B.F.; Harford, T.C. Comorbidity between DSM-IV alcohol use disorders and major
depression: results of a national survey. Drug Alcohol Depend. 1995, 39, 197-206.
211. Burns, L.; Teesson, M. Alcohol use disorders comorbid with anxiety, depression and drug use
disorders. Findings from the Australian National Survey of Mental Health and Well Being. Drug
Alcohol Depend. 2002, 68, 299-307.
212. Wang, J.; El-Guebaly, N. Sociodemographic factors associated with comorbid major depressive
episodes and alcohol dependence in the general population. Can. J. Psychiatry 2004, 49, 37-44.
213. Duberstein, P.R. Openness to experience and completed suicide across the second half of life. Int.
Psychogeriatr. 1995, 7, 183-198.
214. Harwood, D.; Hawton, K.; Hope, T.; Jacoby, R. Psychiatric disorder and personality factors
associated with suicide in older people: a descriptive and case-control study. Int. J. Geriatr.
Psychiatry 2001, 16, 155-165.
215. Waern, M.; Rubenowitz, E.; Runeson, B.; Skoog, I.; Wilhelmson, K.; Allebeck, P. Burden of
illness and suicide in elderly people: case-control study. BMJ 2002, 324, 1355.
216. Harwood, D.M.; Hawton, K.; Hope, T.; Harriss, L.; Jacoby, R. Life problems and physical illness
as risk factors for suicide in older people: a descriptive and case-control study. Psychol. Med.
2006, 36, 1265-1274.
217. Bartels, S.J.; Coakley, E.; Oxman, T.E.; Constantino, G.; Oslin, D.; Chen, H.; Zubritsky, C.;
Cheal, K.; Durai, U.N.; Gallo, J.J.; Llorente, M.; Sanchez, H. Suicidal and death ideation in older
primary care patients with depression, anxiety, and at-risk alcohol use. Am. J. Geriatr. Psychiatry
2002, 10, 417-427.
218. Curran, T.A.; Gawley, E.; Casey, P.; Gill, M.; Crumlish, N. Depression, suicidality and alcohol
abuse among medical and business students. Ir. Med. J. 2009, 102, 249-252.
219. Wasserman, D. Alcohol and suicidal behaviour. Nord J. Psychiatry 1993, 47, 265-271.
220. Copello, A.G.; Velleman, R.D.; Templeton, L.J. Family interventions in the treatment of alcohol
and drug problems. Drug Alcohol Rev. 2005, 24, 369-385.
221. Velleman, R.; Templeton, L. Alcohol, drugs and the family: results from a long-running research
programme within the UK. Eur. Addict. Res. 2003, 9, 103-112.
222. Wolk-Wasserman, D. Suicidal communication of persons attempting suicide and responses of
significant others. Acta Psychiatr. Scand. 1986, 73, 481-499.
223. Marshal, M.P. For better or for worse? The effects of alcohol use on marital functioning. Clin.
Psychol. Rev. 2003, 23, 959-997.
224. Tall, K.; Kolves, K.; Sisask, M.; Varnik, A. Do survivors respond differently when alcohol abuse
complicates suicide? Findings from the psychological autopsy study in Estonia. Drug Alcohol
Depend. 2008, 95, 129-133.
225. Worden, J.W. Grief Counselling and Grief Therapy: A Handbook for the Mental Health
Practitioner; Hove: New York, NY, USA, 2001.

Int. J. Environ. Res. Public Health 2010, 7

1429

226. Hawton, K.; van Heeringen, K. Suicide. Lancet 2009, 373, 1372-1381.
227. Oquendo, M.A.; Currier, D.; Mann, J.J. Prospective studies of suicidal behavior in major
depressive and bipolar disorders: what is the evidence for predictive risk factors? Acta Psychiatr.
Scand. 2006, 114, 151-158.
228. Gibbons, R.D.; Hur, K.; Bhaumik, D.K.; Mann, J.J. The relationship between antidepressant
medication use and rate of suicide. Arch. Gen. Psychiatry 2005, 62, 165-172.
229. Gunnell, D.; Saperia, J.; Ashby, D. Selective serotonin reuptake inhibitors (SSRIs) and suicide in
adults: meta-analysis of drug company data from placebo controlled, randomised controlled trials
submitted to the MHRA's safety review. BMJ 2005, 330, 385.
230. Young, A.; Seim, D. Review: long term use of antidepressants for bipolar disorder reduces
depressive episodes but increases risk of mania. Evid. Based Ment. Health 2009, 12, 49.
231. Wheeler, B.W.; Gunnell, D.; Metcalfe, C.; Stephens, P.; Martin, R.M. The population impact on
incidence of suicide and non-fatal self harm of regulatory action against the use of selective
serotonin reuptake inhibitors in under 18s in the United Kingdom: ecological study. BMJ 2008,
336, 542-545.
232. Bedard, M.; Gibbons, C.; Dubois, S. The needs of rural and urban young, middle-aged and older
adults with a serious mental illness. Can. J. Rural. Med. 2007, 12, 167-175.
233. Gay, C. Atypical bipolar disorders. Rev. Prat. 2009, 59, 488-494.
234. Whittington, C.J.; Kendall, T.; Fonagy, P.; Cottrell, D.; Cotgrove, A.; Boddington, E. Selective
serotonin reuptake inhibitors in childhood depression: systematic review of published versus
unpublished data. Lancet 2004, 363, 1341-1345.
235. Bech, P. Social functioning: should it become an endpoint in trials of antidepressants? CNS Drugs
2005, 19, 313-324.
236. Ukai, W.; Ishii, T.; Hashimoto, E.; Tateno, M.; Yoshinaga, T.; Ono, T.; Watanabe, K.; Watanabe,
I.; Shirasaka, T.; Saito, T. The common aspects of pathophysiolgy of alcoholism and depression.
Nihon Arukoru Yakubutsu Igakkai Zasshi 2009, 44, 704-711.
237. Umene-Nakano, W.; Yoshimura, R.; Ikenouchi-Sugita, A.; Hori, H.; Hayashi, K.; Ueda, N.;
Nakamura, J. Serum levels of brain-derived neurotrophic factor in comorbidity of depression and
alcohol dependence. Hum. Psychopharmacol. 2009, 24, 409-413.
238. Muhonen, L.H.; Lonnqvist, J.; Lahti, J.; Alho, H. Age at onset of first depressive episode as a
predictor for escitalopram treatment of major depression comorbid with alcohol dependence.
Psychiatry Res. 2009, 167, 115-122.
239. Davis, L.; Uezato, A.; Newell, J.M.; Frazier, E. Major depression and comorbid substance use
disorders. Curr. Opin. Psychiatry 2008, 21, 14-18.
240. Cornelius, J.R.; Clark, D.B.; Bukstein, O.G.; Birmaher, B.; Salloum, I.M.; Brown, S.A. Acute
phase and five-year follow-up study of fluoxetine in adolescents with major depression and a
comorbid substance use disorder: a review. Addict Behav. 2005, 30, 1824-1833.
241. Oslin, D.W. Treatment of late-life depression complicated by alcohol dependence. Am. J. Geriatr.
Psychiatry 2005, 13, 491-500.

Int. J. Environ. Res. Public Health 2010, 7

1430

242. Yaldizli, O.; Kuhl, H.C.; Graf, M.; Wiesbeck, G.A.; Wurst, F.M. Risk factors for suicide attempts
in patients with alcohol dependence or abuse and a history of depressive symptoms: a subgroup
analysis from the WHO/ISBRA study. Drug Alcohol Rev. 29, 64-74.
243. Glass, I.B. Alcoholic hallucinosis: a psychiatric enigma—1. The development of an idea. Br. J.
Addict. 1989, 84, 29-41.
244. Helseth, V.; Lykke-Enger, T.; Johnsen, J.; Waal, H. Substance use disorders among psychotic
patients admitted to inpatient psychiatric care. Nord J. Psychiatry 2009, 63, 72-77.
245. Batki, S.L.; Meszaros, Z.S.; Strutynski, K.; Dimmock, J.A.; Leontieva, L.; Ploutz-Snyder, R.;
Canfield, K.; Drayer, R.A. Medical comorbidity in patients with schizophrenia and alcohol
dependence. Schizophr Res. 2009, 107, 139-146.
246. Nordentoft, M. Prevention of suicide and attempted suicide in Denmark. Epidemiological studies
of suicide and intervention studies in selected risk groups. Dan. Med. Bull. 2007, 54, 306-369.
247. Meehan, J.; Kapur, N.; Hunt, I.M.; Turnbull, P.; Robinson, J.; Bickley, H.; Parsons, R.; Flynn, S.;
Burns, J.; Amos, T.; Shaw, J.; Appleby, L. Suicide in mental health in-patients and within 3
months of discharge. National clinical survey. Br. J. Psychiatry 2006, 188, 129-134.
248. Ries, R.K.; Yuodelis-Flores, C.; Roy-Byrne, P.P.; Nilssen, O.; Russo, J. Addiction and suicidal
behavior in acute psychiatric inpatients. Compr. Psychiatry 2009, 50, 93-99.
249. Zahl, D.L.; Hawton, K. Repetition of deliberate self-harm and subsequent suicide risk: long-term
follow-up study of 11,583 patients. Br. J. Psychiatry 2004, 185, 70-75.
250. Hoyer, E.H.; Licht, R.W.; Mortensen, P.B. Risk factors of suicide in inpatients and recently
discharged patients with affective disorders. A case-control study. Eur. Psychiatry 2009, 24,
251.
252.
253.
254.

255.
256.
257.

317-321.
Uzun, O.; Tamam, L.; Ozculer, T.; Doruk, A.; Unal, M. Specific characteristics of suicide
attempts in patients with schizophrenia in Turkey. Isr. J. Psychiatry Relat. Sci. 2009, 46, 189-194.
McGirr, A.; Turecki, G. What is specific to suicide in schizophrenia disorder? Demographic,
clinical and behavioural dimensions. Schizophr. Res. 2008, 98, 217-224.
Evren, E.C.; Evren, B. Comorbidity of alcohol-substance use disorders in schizophrenia: a review.
Turk Psikiyatri Derg 2003, 14, 213-224.
Heila, H.; Isometsa, E.T.; Henriksson, M.M.; Heikkinen, M.E.; Marttunen, M.J.; Lonnqvist, J.K.
Suicide and schizophrenia: a nationwide psychological autopsy study on age- and sex-specific
clinical characteristics of 92 suicide victims with schizophrenia. Am. J. Psychiatry 1997, 154,
1235-1242.
Bartels, S.J.; Drake, R.E.; McHugo, G.J. Alcohol abuse, depression, and suicidal behavior in
schizophrenia. Am. J. Psychiatry 1992, 149, 394-395.
Sullivan, L.E.; Fiellin, D.A.; O’Connor, P.G. The prevalence and impact of alcohol problems in
major depression: a systematic review. Am. J. Med. 2005, 118, 330-341.
Dumais, A.; Lesage, A.D.; Alda, M.; Rouleau, G.; Dumont, M.; Chawky, N.; Roy, M.; Mann, J.J.;
Benkelfat, C.; Turecki, G. Risk factors for suicide completion in major depression: a case-control
study of impulsive and aggressive behaviors in men. Am. J. Psychiatry 2005, 162, 2116-2124.

Int. J. Environ. Res. Public Health 2010, 7

1431

258. Aharonovich, E.; Liu, X.; Nunes, E.; Hasin, D.S. Suicide attempts in substance abusers: effects of
major depression in relation to substance use disorders. Am J Psychiatry 2002, 159, 1600-1602.
259. Bernard, S.J.; Paulozzi, L.J.; Wallace, D.L. Fatal injuries among children by race and ethnicity—
United States, 1999−2002. MMWR Surveill. Summ. 2007, 56, 1-16.
260. Patterson, G.R.; DeBaryshe, B.D.; Ramsey, E. A developmental perspective on antisocial
behavior. Am. Psychol. 1989, 44, 329-335.
261. Prinstein, M.J.; La Greca, A.M. Childhood peer rejection and aggression as predictors of
adolescent girls' externalizing and health risk behaviors: a 6-year longitudinal study. J. Consult
Clin. Psychol. 2004, 72, 103-112.
262. Barter, J.T.; Swaback, D.O.; Todd, D. Adolescent suicide attempts: A follow-up study of
hospitalized patients. Arch. Gen. Psychiatry 1968, 19, 523-527.
263. Cohen-Sandler, R.; Berman, A.L.; King, R.A. A follow-up study of hospitalized suicidal children.
J. Am. Acad. Child Psychiatry 1982, 21, 398-403.
264. Spirito, A.; Plummer, B.; Gispert, M.; Levy, S.; Kurkjian, J.; Lewander, W.; Hagberg, S.; Devost,
L. Adolescent suicide attempts: outcomes at follow-up. Am. J. Orthopsychiatry 1992, 62,
464-468.
265. Bender, E. Liability issues shape colleges’ response to suicide attempts. Psychiatric News 2006, 1.
266. Moran, M. Lawsuit prompts college to end policy on suicide attempts. Psychiatric News 2006, 27.
267. Townsend, J.M.; Rakfeldt, J. Hospitalization and first-contact mental patients: stigma and changes
in self-concept. Res. Comm. Mental Health 1985, 5, 269-301.
268. Link, B.G.; Struening, E.L.; Neese-Todd, S.; Asmussen, S.; Phelan, J.C. Stigma as a barrier to
recovery: The consequences of stigma for the self-esteem of people with mental illnesses.
Psychiatr. Serv. 2001, 52, 1621-1626.
269. Khantzian, E.J. The self-medication hypothesis of substance use disorders: a reconsideration and
recent applications. Harv. Rev. Psychiatry 1997, 4, 231-244.
270. Dalton, E.J.; Cate-Carter, T.D.; Mundo, E.; Parikh, S.V.; Kennedy, J.L. Suicide risk in bipolar
patients: the role of co-morbid substance use disorders. Bipolar Disord. 2003, 5, 58-61.
271. Ozalp, E. The genetics of suicidal behavior. Turk Psikiyatri Derg 2009, 20, 85-93.
272. Strat, Y.L.; Ramoz, N.; Schumann, G.; Gorwood, P. Molecular genetics of alcohol dependence
and related endophenotypes. Curr. Genomics 2008, 9, 444-451.
273. Ginter, E.; Simko, V. Alcoholism: recent advances in epidemiology, biochemistry and genetics.
Bratisl Lek Listy 2009, 110, 307-311.
274. Tyndale, R.F. Genetics of alcohol and tobacco use in humans. Ann. Med. 2003, 35, 94-121.
© 2010 by the authors; licensee Molecular Diversity Preservation International, Basel, Switzerland.
This article is an open-access article distributed under the terms and conditions of the Creative
Commons Attribution license (http://creativecommons.org/licenses/by/3.0/).

