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Abstract

The present article provides a conceptual framework of the relation between alcohol involvement
(A) and suicide attempts (S). This framework can be broadly construed to reflect two dimensions:
directionality (direction of causality; A—S, S—A, or a spurious relation) and temporality
(distinguishing between proximal and distal effects of both behaviors). We review and evaluate the
evidence on the association between A and S among adolescents using this conceptual framework
as a guide. The extant data suggest that this relation is complex and not fully understood. Further, it
seems unlikely that a single approach will be found to determine direction of causality, and the
specification and validation of hypothesized mechanisms will involve a variety of different types of
evidence. Suggestions for additional research using informative designs are discussed.

Suicide is the third leading cause of death among adolescents and accounts for more deaths
per year than the next seven leading causes combined (Anderson & Smith, 2003). In 2004, the
incidence of suicide was 1.3/100,000 per year among youth aged 10-14 and 8.2/100,000 per
year among adolescents aged 15-19 (Center of Disease Control [CDC], 2005). It is estimated
that for every death by suicide there are between 8 to 25 nonfatal suicide attempts (Moscicki,
2001). Beyond the tragedy of self-inflicted mortality, the repercussions of adolescent suicide
on close friends, extended peer networks, and the family are often severe and account for
additional emotional and economic costs to individuals and society (Miller, Covington, &
Jenson, 1999). Recognizing the importance of adolescent suicide and suicide attempts to the
Nation's health, Healthy People 2010 (Department of Health and Human Services [DHHS],
2000) has listed as high priority goals to reduce, by more than half, completed suicide overall
and suicide attempts in youth.

Given the seriousness of suicide, there is historical interest in identifying the factors that
predispose adolescents to attempt suicide. Alcohol involvement (Al) is consistently implicated
in adolescent suicide attempts (Mehlenbeck, Spirito, Barnett, & Overholser, 2003). This
association has been hypothesized since the birth of modern psychiatry. Menninger
conceptualized addiction as both a protracted from of chronic suicide and as playing a part in
focal deliberate “accidents” (Menninger, 1938). Similar to Menninger, we believe that alcohol
can relate to suicide attempts both situationally and chronically, and the aim of this paper is to
put forth a conceptual framework of the relation between Al and suicide attempts.
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The current manuscript is organized in three parts. The first part provides an overview of a
conceptual framework of the link between Al and suicide attempts. The second part reviews
and evaluates the evidence on the association between the two behaviors using the conceptual
framework as a guide. Specifically, we review the Al-attempt association among adolescents
who are, on average, below the age of 18. This age range was selected because 1) suicide-
related behaviors among adolescents are a particularly serious public health concern, and 2)
asan attempt to review studies using a more homogenous sample in regards to access to alcohol.
For instance, adolescents' access to alcohol is typically greater when they are not living at home
(e.g., incollege dorms), and access to alcohol is related to rates of underage drinking (Wechsler,
Kuo, Lee, & Dowdall, 2000). Data from studies conducted in the past twenty years are
emphasized to reflect contemporary drinking and suicide attempts. Although it is important to
determine whether demographics (e.g., gender, age, and ethnicity) and psychiatric disturbance
are key parameters of the Al-suicide attempt relation, discussion of moderation is beyond the
scope of this paper. The third part concludes with recommendations for informative designs
to determine causality and possible mechanisms of action underlying the alcohol-attempt
association.

The present review uses a definition of suicide attempt derived from two expert panels: the
first sponsored by the American Association of Suicidology and the second jointly sponsored
by the National Institute of Mental Health and the Center for Mental Health Services. These
panels defined suicide attempt as a “potentially self-injurious behavior with a nonfatal
outcome, for which ether is evidence (either implicit or explicit) that the person intended at
some (nonzero) level to kill himself/herself” (O'Carroll, Berman, Maris, & Mosicicki, 1996),
p. 247). Studies which examine any suicidality or a continuum of suicidality (e.g., ideation to
attempt; Foley, Goldston, Costello, & Angold, 2006) or which use more liberal definitions
(e.g., all self-injury regardless of suicide intent; Hawton, Fagg, Simkin, Bale, & Bond, 2000
and “have you tried to kill yourself or done anything that could have killed you,” Lewinsohn,
Rohde, & Seeley, 1996) are not included. For the purposes of the present review, Al represents
the broad domain of alcohol usage (e.g., frequency of use, frequency of heavy use, quantity
consumed), alcohol consequences, and alcohol abuse/dependence symptoms. That is, both
proximal alcohol involvement (the amount consumed on an occasion and its acute
consequences) and distal alcohol involvement (drinking patterns, alcohol consequences, and
alcohol abuse/dependence symptoms) are both subsumed under this broad rubric of Al.

Part 1: Theoretical Framework

This framework builds upon those proposed by Cooper (2006) in her analyses of the relation
between Al and high-risk sexual behavior and from Menninger (1938) and Koob and
colleagues (e.g., Koob & Le Moal, 1997), who have highlighted the importance of
distinguishing between alcohol's acute and chronic effects on brain and behavior. As shown
in Figure 1, this framework can be broadly construed to reflect the alcohol (A) and suicide (S)
relation along two domains: (1) directionality, and (2) temporality. By directionality, we mean
the extent to which Al leads to a suicide attempt (A—S), a suicide attempt leads to drinking
(S— A), or the extent to which a third variable spuriously causes both A and S. Temporality
refers to whether the association is attributable to causal factors that exert influence
situationally or over an extended period of time. Specifically, a proximal effect occurs in the
hours or minutes after a behavior and exerts its influence over a correspondingly short time
interval. A distal effect reflects an accumulated process, or any protracted effect occurring in
the days, weeks, or years after a behavior (attempt or drinking). Distal effects are assumed to
exert their influence over extended time intervals. With respect to alcohol, we use the terms
proximal and distal to correspond to traditional notions of acute and chronic effects.
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Some mechanisms might be relevant to multiple subdomains. For example, impulsivity can
contribute to both the tendencies to drink heavily and to attempt suicide (distal, third-variable
mechanisms). Yet even in this situation, Al can still exert proximal causal influence on suicide
attempt (proximal A—S) above and beyond distal effects on both behaviors.

The domains of directionality and temporality are transtheoretical and can be used to describe
mechanisms at varying levels of a biopsychosocial model. Moreover, the framework is not
limited to adolescence or to suicide attempts as the behavior of interest, but instead may be
used to represent putative casual factors for other age groups or problems/disorders. Figure 1
and the discussion below are organized into six cells derived by crossing the directionality and
temporality domains. This was done to facilitate exposition of the framework, but it is important
to recognize that the temporality domain should be viewed dimensionally because certain
phenomena may be intermediate in their temporality (e.g., relationship breakup).

Proximal Effects of A—S

The first model assumes that proximal effects of drinking cause suicide attempts. A review by
Hufford (2001) suggests that the mechanisms of action underlying this effect may include
alcohol increasing psychological distress, depressed mood and anxiety, aggressiveness, and/
or impulsivity. These effects can be conceptualized at the neuropharmacological level such as
alcohol increasing activity of GABA, the brain's chief inhibitory neurotransmitter (National
Institute of Alcohol Abuse and Alcoholism [NIAAA], 2004), or other central brain mechanisms
thought to relate to behavioral activation such as increased serotonin (Julien, 2001).

In addition, cognitive constriction (narrowed attention which reduces perceived potential
solutions to a dichotomy — immediate solution or suicide) is frequently observed prior to a
suicide attempt (Shneidman, 1985). Alcohol produces a similar effect on cognitive processing
via a process termed alcohol myopia (Steele & Josephs, 1990) suggesting that alcohol could
play an important role in cognitive constrictions. This hypothesis is consistent with research
showing that inhibition conflict (weighing pros and cons and identifying alternative solutions)
mediates the relation between intoxication and social behavior (Steele & Southwick, 1985).

Proximal Effects of S—A

Once a decision has been made to attempt suicide, alcohol use may serve several functions.
Alcohol expectancies play an inportant role in determining alcohol use and behavior (Goldman,
Del Boca, & Darkes, 1999) 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. Drinking may
also serve asa “meansto anend” as the suicide method itself (e.g., alcohol poisoning; Garfinkel,
Froese, & Hood, 1982; Krajnc, Schmidt, Gergoric, & Dogsa, 1998; Withers & Kaplan,
1987).

Distal Effects of A—S

The Al/suicide attempt relation is often viewed as a “proximal” or situational phenomenon,
but it is crucial to consider potential mechanisms underlying this relation beyond those
associated with proximal intoxication as a cause or a means of suicide attempt. Not surprisingly,
the negative interpersonal, academic, and legal problems that can result from problematic
drinking (NIAAA, 2004/2005) are often provided by adolescents as reasons for suicide
attempts (Windle, 2004). Furthermore, research consistently identifies serotonin hypofunction
in completed suicide, serious suicide attempts (see Kamali, Oquendo, & Mann, 2001, for
review), and alcohol dependence (Sher, 2006). Serotonin depletion is also associated with
increased aggression and impulsivity (Kamali et al., 2001), and these factors predict early-
onset alcohol use disorders (Clark, Parker, & Lynch, 1999) and suicide attempts among
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alcoholics (Bergman & Brismar, 1994; Suominen, Isometsa, Henriksson, Ostamo, & Lonngist,
1997). Likewise, some theorists (e.g., Koob & LeMoal, 1997) suggest that changes in hedonic
tone that accompany distal substance use are central aspects of the addictive process and that
the maintenance of substance use in the dependent person is driven by attempts to regulate the
affective disturbance that results from distal substance use. Moreover, adolescents appear
particularly vulnerable to the neurotoxic effects of alcohol, and adolescent substance use has
adverse consequences on brain development and executive functioning (e.g., Crews, Braun,
Hoplight, Switzer, & Knapp, 2000). Such above processes can theoretically explain, at a
neuropharmacological level, how distal Al (e.g., frequent and heavy alcohol usage, alcohol
consequences, and alcohol abuse/dependence) results in vulnerability to suicide. It is also
important to note that some mood disorders may be alcohol induced (and remit after a period
of abstinence; (Widiger et al., 1994) and alcohol withdrawal is often associated with affective
disturbance (Sher & Grekin, 2007). Thus, while the Al/suicide relation is often viewed as a
“proximal” or situational phenomenon, the toll of chronic drinking on both the brain and the
social environment of the drinker can be severe.

Distal Effects of S— A

Although not typically considered, the aftermath of a suicide attempt may result in altered
interpersonal environments that increase the risk for Al (e.g., frequent and heavy alcohol usage,
alcohol consequences, and alcohol abuse/dependence). Suicide attempt is a markedly deviant
behavior, and deviant behaviors often lead to peer rejection, which in turn could lead to
association with deviant peers (e.g., Patterson, DeBaryshe, & Ramsey, 1989) and future
substance use in the context of peer rejection (Prinstein & La Greca, 2004). In addition, several
studies have documented that the attempter's environment was altered when they were assessed
one to two years post-attempt. For instance, one study showed that 58% of adolescent suicide
attempters were no longer living at home with a parent (Barter, Swaback, & Todd, 1968), and
another documented that 74% experienced school changes (Cohen-Sandler, Berman, & King,
1982) post-attempt. School changes may be voluntary, due to moving or embarrassment/
harassment because of the attempt, or involuntary (e.g., expelled or denied enrollment). One
study documented that 23% of adolescent suicide attempters were subsequently involved in
physical fighting three months post-hospitalization (Spirito et al., 1992). In addition, young
adults who attempt suicide often are not allowed to continue college enrollment due to fears
of litigation (Bender, 2006; Moran, 2006) which disrupts a student's social world. Finally,
psychiatric hospitalization is perceived as stigmatizing (Townsend & Rakfeldt, 1985) and
perceived devaluation-discrimination can lead to decreased self-esteem among those with
mental illness (Link, Struening, Neese-Todd, Asmussen, & Phelan, 2001). Thus, in such cases
unsuccessful suicide attempt may lead to problematic drinking in order to self-medicate
(Khantzian, 1997) negative feelings or social consequences that may follow a failed attempt.

Spurious Effects, Z—A & S

Finally, it is possible that drinking and suicide attempts are not causally related, but rather
spuriously correlated due to a common third-variable influence which is antecedent to both.
Like directional associations, these spurious associations can be conceptualized at both
proximal and distal mechanistic levels. In statistical parlance, distal third-variable influences
can be viewed as arising from fixed covariates while proximal third-variable influences can
arise from situational or time-varying covariates. Thus, the situational or distal relation between
drinking and suicide attempt may be spurious. For instance, individuals may engage in both
behaviors because of stable characteristics such as poor impulse control and/or as a
dysfunctional coping strategy (e.g., avoidance coping, see Cooper, Wood, Orcutt, & Albino,
2003). In addition, these behaviors may be a manifestation of broader psychopathology such
as internalizing psychopathology (Krueger, 1999; Derogatis & Fitzpatrick, 2004; Derogatis &
Melisaratos, 1983) and/or externalizing psychopathology (Achenbach, 1978; Hinshaw, 1987;
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Jessor & Jessor, 1975; Krueger, 1999). Alternatively, acute intoxication and suicide attempts
may be spuriously related through a proximal traumatic life event that causally influences both
behaviors (e.g., relationship break up, sexual assault or bereavement (Overholser & Spirito,
2003; Volpicelli, Balaraman, Hahn, Wallace, & Bux 1999).

Complex Causal Chains

Although not specifically outlined in our framework, highly complex mediational chains are
possible. First, Al may reciprocally influence suicide attempts, setting up a vicious and
potentially deadly downward spiral. Second, the proximal effects of drinking may synergize
with the distal effects of alcohol consumption. Distal effects of alcohol misuse create a mood
diathesis and decreased self-regulation (Koob & Le Moal, 2001) which feed the proximal
effects of drinking (e.g., increased impulsivity and depressed mood). This complex chain is
plausible for those adolescents who heavily alcohol involved (i.e., dependent). In sum, despite
the broad, general assumption that alcohol consumption is causally associated with suicide
attempts, theory and indirect empirical data suggest a more complex relation varying in the
domains of directionality and temporality. In the next section, studies investigating the link
between Al and suicide attempts among adolescents are reviewed and evaluated in the context
of the conceptual framework.

Part 2: Evaluating the Evidence

In this section, evidence for a causal relation between Al and suicide attempt is evaluated in
terms of directionality and temporality. The synthesis of research findings are presented in
order of least-informative to most-informative within 4 cells (i.e., Proximal Effects of A—S
and S—A,; Distal Effects of A—S and S—A). To synthesize existing research findings, we
first describe proximal alcohol-attempt relations. Due to the descriptive nature of the research
on adolescent alcohol intake proximal to a suicide attempt bivariate or unique associations
cannot be reviewed. Instead, descriptive data pertaining to alcohol use which surrounds a
suicide attempt will be presented. Next, we describe distal Al-suicide attempt relations. This
section is divided into two subsections. The first subsection reviews simple bivariate
associations (meaning that there are just two variables being considered: Al and attempt) and
the next subsection reviews unique relations controlling for theoretically relevant covariates.
For ease of presentation, research relating to spurious associations between Al and suicide
attempt and general methodological considerations will be embedded within each section.

Proximal Alcohol-Suicide Attempt Relations

Ambiguous Directionality of Proximal Relations: In this section, we review clinical studies
of suicide attempters. These studies report the proportion of suicide attempters who drank or
used substances surrounding the time of the suicide attempt. Such research is descriptive in
nature and is ambiguous with respect to establishing directionality. For instance, between 7%
and 37% of suicide attempters presenting to a hospital following a suicide attempt tested
positive for alcohol using blood or urine samples (Mannenbach, Hargarten, & Phelan, 1997;
Spirito, Mehlenbeck, Barnett, Lewander, & Voss, 2003), and 14% to 40% self-reported
consuming or being under the influence of alcohol at the time of the attempt (Groholt, Ekeberg,
& Haldorsen, 2000; Kotila & Lonngvist, 1988; Vajda & Steinbeck, 2000). Results from surveys
of high school students (Wichstrom, 2000), homeless youth (Sibthorpe, Drinkwater, Gardner,
& Bammer, 1995), juvenile delinquents (Howard, Lennings, & Copeland, 2003), and
adolescent outpatients (Rotheram-Borus, Walker, & Ferns, 1996) indicate that approximately
one quarter (ranging from 24% to 28%) use alcohol or drugs at the time of the attempt. Perhaps
not surprisingly then, substance abusers in treatment (Berman & Schwartz, 1990; Cavaiola &
Lavender, 1999) also indicate a high prevalence of drinking or drug use accompanying suicide
attempts (40% to 74%).
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Although it is difficult to determine if these “occasion specific” rates of alcohol consumption
are higher than would be expected in either non-attempters on comparable measurement
occasions (case controls) or higher than the same attempters on appropriately matched non-
attempt occasions (case-crossover comparison), there is strong reason to suspect that the
prevalence of drinking surrounding suicide attempts occasions is elevated. Not only are rates
of co-occurrence seemingly high, but a case-crossover study of an adult sample (Borges et al.,
2004) indicated that there is a strong within-subjects relation between drinking and suicide
attempts. Unfortunately, there are no case-crossover studies in adolescence and the majority
of studies on the relation between proximal alcohol consumption and adolescent suicide
attempts are descriptive in nature, and cannot resolve the directional of the event-based alcohol-
suicide attempt relation.

Proximal Effects of A—S: Unlike the studies mentioned above, which provide rates of alcohol
use surrounding a suicide attempt, in this section we review studies which inquire about
directionality (i.e., whether alcohol's proximal effect leads to a suicide attempt) but provide
far from conclusive evidence. Specifically, Kotila & Lonngvist, 1988 describe adolescents'
perceptions of alcohol's impact on suicide attempts and conclude that a considerable minority
(25%) of hospitalized suicide attempters report a provoking influence of alcohol on an attempt
(Kotila & Lonngvist, 1988). Eight percent of these adolescents claimed to have suicidal
thoughts or make attempts only when drinking (Kotila & Lonnqvist, 1988). However, it is well
known that individuals are ill suited for determining the causes of their behavior (Nisbett &
Ross, 1980) and self-reported attributions of alcohol playing a causal role must be interpreted
with considerable caution.

Proximal Effects of S—A: In this section, we review studies which specifically inquire about
an adolescent's method of suicide attempt. Among hospitalized suicide attempters, very few
adolescents (range 1.6%-2.9%) specifically list alcohol as the primary (or part of the) suicide
attempt method (Garfinkel et al., 1982; Krajnc et al., 1998; Withers & Kaplan, 1987).
Unfortunately, the majority of published research in this area was not suitable for inclusion in
the present review due to the ambiguous description of the attempt method (e.qg., ingestion of
substances, poisoning, overdose, drugs). Moreover, it is typical for adolescents who attempt
suicide by overdose to use more than one substance (e.g., (Garfinkel et al., 1982). Asking about
the primary method obscures possible measurement of alcohol consumption as a suicide
method employed during the attempt. Still, although alcohol may not play a prominent role as
part of a suicide plan for most adolescents, it apparently does for a small minority and, therefore,
needs to be considered.

Summary: Research on the proximal relation between alcohol and suicide attempts is in its
nascent stage. A substantial minority of suicide attempters consume alcohol prior to or during
a suicide attempt. Some adolescents perceive alcohol as a causal influence on their attempt,
while very few report use of alcohol as the method of attempt.

General Methodological Considerations: There is a number of general methodological
considerations pertaining to sample selection, measurement of alcohol consumption,
assessment of adolescents' purpose for consumption, and descriptive nature of reports. First,
the overwhelming majority of studies sampled adolescents who presented to the hospital
following a suicide attempt. However, the majority of adolescent suicide attempters (68%) do
not seek medical attention (CDC, 2004). Attempters who present to the emergency department
may differ from attempters who do not on a range of characteristics other than medical severity
(e.g., greater help-seeking behavior, more severe pathology). Thus, clinical ascertainment may
result in limited generalizability of results (Kazdin, 1998).
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Second, measurement and reporting of alcohol consumption as a precursor to a suicide attempt
or as a suicide method is not optimal. Researchers routinely report on consumption of drugs
or substances without distinguishing among alcohol, illicit drugs, or prescription medications.
Overdose is the most common method for adolescent suicide attempt (Overholser & Spirito,
2003), but itis unclear from the literature whether alcohol is typically a component of overdose.

Researchers who do report specifically on alcohol use tend to use self-report measures.
Objective measures have less bias than subjective self-report measures, and only two reports
used objective measures of alcohol consumption (e.g., blood and urine samples). However,
among reports using objective measures of alcohol, the time-frame from first sip to hospital
arrival is varied or is not reported (e.g., Spirito et al., 2003 [7%; no time frame provided], and
Mannenbach et al., 1997 [36%; within 6 hours]). Long intervals between the last drink and the
actual time of measurement can contribute to unreliable estimates of the level of intoxication
during the attempt. Third, different amounts of alcohol could be used depending on the purpose
of consumption. For instance, attempters who incorporate drinking as part of the suicide plan
(S—A) may not want to be overly intoxicated to the point where the likelihood of a successful
attempt is compromised but rather he or she may consume low-levels of alcohol to obtain an
anxiolytic or “liquid courage” effect without severe impairment (especially if there is high
ambivalence surrounding the plan). Conversely, attempters using alcohol as the method of
attempt (S—A) would presumably consume large quantities. Among individuals without an
immediate plan (i.e., he or she has no prior plan of suicide before drinking), higher amounts
of alcohol consumed could presumably increase the likelihood of attempt (A—S), at least up
to a certain point. We hypothesize that an individual who drinks to extreme excess but does
not suffer a lethal effect will be incapacitated and unable to follow through with an attempt
planned after drinking was initiated. Thus, there may be different relations between alcohol
and suicide attempt depending on the purpose and amount consumed. Researchers need to
inquire about the purpose of alcohol consumption, while employing objective measurement of
adolescents' alcohol levels in close proximity to the time of hospital arrival.

Finally, due to the descriptive nature of the research, it is impossible to evaluate the
directionality of the event-based alcohol-suicide attempt relation or whether drinking and
suicide attempts are spuriously correlated due to a common third-variable influence. It is
imperative for investigators to not only improve on the methodological limitations (e.g., sample
selection, measurement of alcohol consumption, and assessment of the adolescent's purpose
for consumption) listed above, but also to move away from simple description to evaluating
the likelihood of a causal or spurious association.

Distal Alcohol-Suicide Attempt Relations

Bivariate Relations: Two variables (Al and attempt) are considered

Ambiguous Directionality of Distal Relations: In this section, we review research which is
ambiguous with respect to establishing directionality of the alcohol-suicide attempt distal
relation. Specifically, we summarize results from cross-sectional survey studies on the bivariate
distal association between adolescent Al and suicide attempts. For instance, a relation between
suicide attempt and frequency of drinking and of heavy drinking, alcohol consequences, and
alcohol abuse and dependence diagnoses has been reported in numerous cross-sectional
surveys of adolescents ascertained from schools (Grossman, Milligan, & Deyo, 1991; Howard-
Pitney, LaFromboise, Basil, September, & Johnson, 1992; Kebede & Ketsela, 1993; Kinkel,
Bailey, & Josef, 1989; Manson, Beals, Dick, & Duclos, 1989; Shaughnessy, Doshi, & Jones,
2004; Windle & Windle, 1997), the community (Felix-Ortiz, Munoz, & Newcomb, 1994;
Glowinski et al., 2001; Madianos, Gefou-Madianou, & Stefanis, 1994), mental health
outpatient clinics (Bryant, Garrison, Valois, & Rivard, 1995; Rotheram-Borus et al., 1996),
and juvenile detention centers (Putnins, 1995), but not invariably so (Cosgrave et al., 2004;
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DeSimone, Murray, & Lester, 1994; Yoder, 1999). Unfortunately, studies operationalized
alcohol frequency and alcohol consequences differently and there was no standardization of
measurement.

The bivariate association between Al and suicide attempts may vary as a function of the attempt
phenotype. For example, in one school-based cross-sectional survey, alcohol use frequency
was higher among those individuals making a medically attended attempt than those making
a not medically attended attempt (Burge, Felts, Chenier, & Parrillo, 1995). The increased
prevalence of Al among those adolescents making more lethal or serious attempts highlights
the potential clinical significance of Al.

Distal Effects of A—S: The above cross-sectional surveys correlating Al and suicide attempt
are ambiguous with respect to establishing temporal precedence of alcohol consumption and
suicide attempt. In this section, we review case-control studies based on suicide attempts,
clinical studies based on suicide attempt characteristics (e.g., medical seriousness of attempt),
as well as prospective studies where suicide attempters are followed and drinking prior to the
index attempt is used to predict reattempts. In each of the studies reviewed below, the
assessment of Al referenced the period prior to the adolescents' presentation to the hospital (or
control event). Thus, unlike the cross-sectional surveys mentioned above, these studies provide
stronger, but far from conclusive evidence for the direction of the Al and suicide attempt
relation (e.g., even if temporality is established, spurious effects are not). However, it is
important to note that Al is assessed retrospectively and the experience of the outcome (i.e.,
suicide attempt) may distort an adolescent's reporting of his or her Al.

Case-control studies: Evidence for a distal relation between Al and suicide attempt varies as
a function of the selected comparison group. Research demonstrates that frequency of
consumption differentiates suicide attempters who present to the emergency room (ER) from
ER controls (McKenry, Tishler, & Kelley, 1983). Moreover, past substance abuse differentiates
adolescent ER suicide attempters from non-suicidal ER or medical controls (Garfinkel et al.,
1982; Paluszny, Davenport, & Kim, 1991). Although differences in past substance abuse have
been documented, some evidence suggests that these groups do not differ in terms of past
substance dependence (Gmitrowicz & Kolodziej-Maciejewska, 2002), but alcohol and other
substances are important contributors to both unintended injuries (Vinson, Maclure, Reidinger,
& Smith, 2003) and a wide range of medical conditions (Weathermon & Crabb, 1999).
However, when comparing ER suicide attempters with psychiatric controls, researchers report
that substance abuse does not differentiate these groups (Brent et al., 1993; Spirito, Stark,
Fristad, Hart, & Owens-Stively, 1987). Thus, it is possible that substance abuse is less likely
to differentiate hospitalized suicide attempters from a control group as the psychiatric severity
of the control group increases. However, it is important to consider that the level of psychiatric
disturbance among the controls is unknown before this discrepancy in findings is attributed to
level of psychiatric severity. Additionally, the degree to which these findings are related to
alcohol abuse/dependence, rather than substance abuse in general, is unknown.

Clinical studies of attempt characteristics: From a clinical perspective, it is important to
determine whether Al relates to the medical seriousness of an attempt. There is some evidence
that the relation between substance abuse and medical seriousness may vary as a function of
the chosen method of the suicide attempt, but the current research is inconclusive. For instance,
among hospitalized suicide attempters (regardless of their suicide method), prior alcohol or
drug abuse does not differentiate levels of lethality of attempt (i.e., possibility of death if left
untreated (Nasser & Overholser, 1999; Paluszny et al., 1991). However, among attempters who
overdosed on over-the-counter or prescription pills, severe attempters (indicated by extreme
toxicity levels) had higher rates of prior substance abuse than mild or moderate attempters
(Spirito et al., 1987). A possible conjecture is that attempters by overdose with a history of
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substance use have a greater familiarity with the amount of drugs needed to achieve a particular
state and avoid (or achieve) a particular consequence (e.g., death). This knowledge could
increase the lethality of attempt. However, the specific drugs (i.e., alcohol, prescription drugs,
or illicit drugs) that adolescent attempters abuse prior to an attempt or used during the attempt
are generally unknown.

Prospective studies of suicide attempters: The strongest predictor of a subsequent suicide
attempt is a previous attempt (Harris & Barraclough, 1997; Hawton, 1987; Roy, 1982). When
youth actually make a suicide attempt, they cross a behavioral threshold that is more severe
than suicidal thoughts or plans. Such occurrence may increase likelihood of a subsequent
attempt because attempts are now a part of the behavioral repertoire (Goldston, 2003).
Furthermore, youth may learn from failed attempts, thus increasing the potential for lethality.
Given that previous suicide attempters are at increased risk for reattempt, it is important to
determine whether Al prior to the index hospitalization predicts reattempt. Among participants
in two studies examining this question, a pattern of general substance use or alcohol abuse
prior to hospitalization following an attempt predicted a future attempt within six months in
one study (Stewart, Manion, Davidson, & Cloutier, 2001) and within one year in the second
study (Vajda & Steinbeck, 2000). Thus, there is some evidence that Al predicts reattempt within
the following year among high-risk samples of adolescent suicide attempters.

Distal Effects of S—A: In this section, we review prospective studies of suicide attempters
which determine participants' pattern of alcohol use following their suicide attempt and cross-
sectional cohort studies which attempt to shed light on whether a first suicide attempt usually
precedes regular alcohol use using retrospective reports.

Prospective studies of suicide attempters: Few studies have examined the possibility that
drinking can occur as a consequence of a suicide attempt. Spirito et al. (1992) found that 16.7%
of adolescents presenting to a general hospital after a suicide attempt used alcohol at least once
a week at a three-month follow-up Additionally, hospitalized adolescent suicide attempters
have been shown to be more likely to drink at least weekly or meet criteria for alcohol abuse
than non-suicidal pediatric controls between 5 and 15 years later (Laurent, Foussard, David,
Boucharlat, & Bost, 1998; Otto, 1972). None of these studies reported assessing drinking
patterns prior to the attempt, limiting our ability to determine whether post-attempt drinking
was a consequence of the suicide attempt.

Cross-sectional cohort studies: Interestingly, a cohort study using a representative sample of
Missouri female adolescent twins found adolescents retrospectively report that their first
suicide attempt precedes the onset of regular alcohol use by an average of 1.4 years (SD = 2.3)
among alcohol dependent subjects and 1.8 years (SD = 2.5) among non-alcohol dependent
subjects (Glowinski et al., 2001). These findings highlight the potential error of assuming that
Al invariably precedes suicide attempt without considering the possibility of reverse causation
(or third-variable causation).

Summary: Cross-sectional self-report survey data show that a significant bivariate relation
(meaning that two variables are being considered in a statistical analysis) is generally found
between Al (i.e., frequency of drinking and of heavy drinking, alcohol consequences, and
alcohol abuse and dependence diagnoses) and suicide attempts across diverse samples, and
that Al can relate to attempts with potentially higher lethality (i.e., those which receive medical
attention). Hospitalized suicide attempters (cases) have higher rates of substance abuse than
controls, with the exception of non-suicidal controls with clear psychiatric disturbance. While
it is unclear whether substance abuse relates to the medical severity of an attempt in clinically
ascertained samples of ER patients, Al (i.e., general substance use or alcohol abuse) prior to
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hospitalization due to a failed suicide attempt predicts reattempt within one year post-
hospitalization.

In addition, there is very little research examining the possibility that Al is a consequence, and
not a potential cause, of a failed suicide attempt. Adolescents tend to drink regularly and have
alcohol problems after an attempt, both in the short- and long-term and one population-based
study found that adolescent's first suicide attempt often preceded regular drinking. However,
it is unclear whether adolescents' previously established drinking patterns change as a result

of an attempt and whether various confounders may explain such a relation.

General Methodological Considerations: There are four main methodological
considerations in examining this literature: the assessment of Al vs. general substance use,
assessment of substance use, restricted sampling of suicide attempters, and the bivariate nature
(meaning that two variables are being considered) of current research. First, it is unknown
whether Al, rather than substance use, more generally relates to the attempt characteristics
(e.g., severity) or differentiates attempters from various controls. It is important for researchers
to address whether the relation between adolescent substance use and suicide attempt is
distinctive to alcohol, or attributable to other varieties of drug use (see Specificity and Unique
Relations below). Second, in clinically ascertained samples, most reports did not adequately
describe the assessment of substance abuse and simply indicated that clinician's determined
whether substance abuse was present or absent during their evaluation. Third, researchers
investigating how substance abuse impacts the potential lethality of an attempt only sampled
individuals who presented to a hospital following a suicide attempt. To estimate effects of
lethality with less bias, it is important for researchers to also include attempters who did not
seek medical attention. Those who do not seek medical attention are, arguably less likely to
have made a serious attempt (potentially creating a range restriction problem). On the other
hand, those who do not seek medical attention may still make suicide attempts with great
potential for harm. Including attempters who did not seek medical attention in future studies
will increase our ability to accurately estimate effects of covariates (including alcohol) on
lethality. Finally, due to the bivariate nature of the preponderance of current research (meaning
that two variables are being included in a statistical analysis), it is impossible to evaluate
whether drinking and suicide attempts are spuriously correlated due to acommon third-variable
influence and to establish specificity of the ostensible cause.

Specificity and Unique Relations—There are several constructs which are associated
with both Al and suicide attempts among adolescents. Consequently, it is critical to establish
specificity of cause at the level of the risk factor. Arguably the first step in establishing
specificity of cause is to “rule out” closely related constructs as accounting for the observed
relation between Al and suicide attempts. Below we highlight important confounds that make
it difficult to identify specific relations between Al and suicide attempts. Confounds, by
definition, are associated with both the predictor and criterion. Thus, in the case of Al having
a specific effect on suicide attempt or suicide attempt having a specific effect on Al, specificity
of cause needs to be established with respect to confounding factors reflecting vulnerability to
suicide attempts and drinking.

Although typically considered a part of the externalizing spectrum (Achenbach, 1978;
Hinshaw, 1987; Jessor & Jessor, 1975; Krueger, 1999), alcohol use disorders are associated
with a wide-range of psychological disorders including those from both the internalizing and
externalizing spectrum. That is, although problematic alcohol use is associated with a range of
externalizing psychopathological symptoms and syndromes including conduct disturbance/
antisocial personality traits, risky and/or precocious sexual behavior, school problems, other
substance abuse, and sensation-seeking, impulsivity, and poor self-regulatory traits (Best,
Manning, Gossop, Gross, Strang, 2005; Donovan, Jessor, and Costa, 1999; Fergusson, &
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Lynskey, 1996). It is also associated with internalizing psychopathology such as mood and
anxiety disorders (e.g., Rohde, Lewinsohn, & Seeley, 1996). Conversely, although suicide
attempts are most commonly associated with mood disorders such as depression (APA,
1994), it is also associated with the externalizing spectrum of problem behaviors (Galaif,
Sussman, Newcomb, & Locke, 2007). Moreover, both problematic alcohol use and suicide
attempts are strongly associated with some disorders (e.g., borderline personality disorder;
bipolar I disorder) that show strong characteristics of both externalizing (e.g., impulsivity) and
internalizing (e.g., affective instability) domains. Consequently, the range of potential
confounding traits and psychopathology is vast because neither alcohol use disorder or suicide
attempt comorbidities are limited to a single class of disorder. Thus, if trait-like, third variables
are to be modeled statistically, they must cover the most critical domains of potential
confounding and a broad, possibly redundant approach is warranted. Despite difficulty
classifying some types (and subtypes) of many forms of psychopathology, we summarize
relevant literature on potential confounds within the framework of internalizing and
externalizing traits, problems, and behavior.

Distal Effects of A—S—TFor the reasons described above, it is important to determine
whether Al remains significantly associated with suicide attempt in the presence of two
domains of confounding risk variables focusing on broad internalizing and externalizing traits/
behaviors.

Cross-sectional studies: As a preliminary step we review whether Al has a unique association
with adolescent suicide attempts, while acknowledging that cross-sectional survey studies do
not address temporal priority, let alone etiology. Clinical and community surveys collectively
report a unique association between adolescent suicide attempt and frequency of drinking and
intoxications, alcohol consequences, and alcohol abuse and dependence diagnoses in the
presence of one (Bryant et al., 1995; Garrison, McKeown, Valois, Vincent, & Murray, 1993;
Grossman et al., 1991; Lyon et al., 2000; Rossow & Wichstrom, 1994; Wagner, Cole, &
Schwartzman, 1996) and two (Glowinski et al., 2001; Wichstrom, 2000; Windle, 2004)
domains of confounding risk variables. For instance, a sample of 2,586 high school students
completed an in-school survey assessing risk factors for suicide attempts (Yip et al., 2004).
Moderate alcohol use (i.e., 1-3 times a week) was significantly associated with past-year suicide
attempt controlling for depressive symptoms, having sexual intercourse prior to age 14, and
other drug use, as well as other theoretically important covariates (e.g., quality of familial and
peer relationships, loss). However, this study was conducted in Hong Kong and similar results
may not be found in the United States or other Western countries. We could not identify any
published studies which include multiple domains of confounding risk variables in the
prediction of medically attended attempt among adolescents. Regardless, prospective data are
needed to determine specificity of cause at the level of the risk factor.

Prospective survey studies: Longitudinal research demonstrates that Al uniquely predicts
subsequent suicide attempt (at least when the time-interval between assessments is relatively
short). Specifically, investigators report a unique Al (i.e., alcohol quantity-frequency and
frequency of intoxication) effect when the assessments are within two years of one another
(e.g., 6 months, Reifman & Windle, 1995; 2 years, Wichstrom, 2000). For example, among a
nationally representative study of Norwegian students in grades 7-12, Time 1 (T1) past year
number of alcohol intoxications predicted a future suicide attempt two years later (T2)
controlling for T1 suicide attempt, internalizing traits (e.g., depressed mood), externalizing
traits (e.g., other drug use), as well as a range of potential covariates (e.g., peer acceptance and
parental environment (Wichstrom, 2000). However, T2 number of alcohol intoxications did
not predict a suicide attempt five years later (T3) multivariately (Wichstrom & Hegna, 2003).
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Inacontrolled study of a New Zealand birth cohort (Fergusson & Woodward, 2002; Woodward
& Fergusson, 2001), a diagnosis of alcohol abuse between the ages of 14 and 15 did not predict
suicide attempt from the previous assessment to age 21 controlling for previously diagnosed
depression, conduct disorder, and other covariates (e.g., deviant affiliations, parental loss, and
childhood sexual abuse). At first glance, these results suggest a relatively more proximal
relation between alcohol and suicide attempt. However, the majority of prospective studies
reviewed above controlled for only a few confounding risk variables from the internalizing
and externalizing domains.

Distal Unique Effects of S—>A—Although little research has been conducted on whether
Al uniquely predicts suicide attempts among adolescents, even less is known about the unique
effects of suicide attempt in the prediction of adolescent Al after controlling for confounding
risk variables from internalizing and externalizing domains.

Cross-sectional survey studies: Cross-sectional research on whether suicide attempt accounts
for unique variance in Al, controlling for confounding risk domains, is extremely limited. This
methodology does not address specificity of cause at the level of the risk factor. However, as
afirst pass we review this research to determine whether suicide attempts and Al share variance
which does not overlap with potential confounding risk variables. First, among a sample of
1,325 nationally representative adolescents living in Greece (Madianos et al., 1994), suicide
attempt in the previous year discriminated between problem and non-problem drinkers,
controlling for internalizing traits (i.e., depressive symptoms), externalizing traits (i.e., other
drug use and dropping out of school), and other covariates (e.g., family alcohol problems).
Second, among a sample of 6,760 boys recruited from the greater Miami area (Vega,
Zimmerman, Warheit, Apospori, & Gil, 1993), neither lifetime suicide attempt nor depressive
symptoms was associated with an alcohol use composite (i.e., lifetime use, frequency of use,
and age of alcohol initiation) controlling for externalizing traits (e.g., delinquency) and other
covariates (e.g., peer approval of substance use, low family pride, and problematic family
substance use), which were all uniquely associated with alcohol use. The extant data is
inconclusive as to whether suicide attempt accounts for unique variance in Al.

Prospective survey studies: Only one study has investigated whether adolescent suicide
attempt prospectively predicts Al controlling for at least one variable within a confounding
risk domain. In this study, investigators analyzed data from a New Zealand birth cohort
regarding the subsequent mental health outcomes of a suicide attempt made during adolescence
(Fergusson, Horwood, Ridder, & Beautrais, 2005). Suicide attempt prior to age 18 did not
predict alcohol dependence from ages 18 to 25 controlling for previously diagnosed depression,
personality characteristics such as neuroticism and novelty seeking, and additional covariates
assessed prior to 18 (e.g., deviant peer affiliations, prior SUD, family history of alcohol
problems, childhood physical, sexual abuse and living situation). The investigators did not
report the significance of depression or the covariates, limiting the ability to hypothesize which
variable may have accounted for the Al-attempt relation. However, the main effects model was
extended to include interactions between prior suicide attempt and gender in the prediction of
later alcohol dependence and found that suicide attempt was unrelated to alcohol dependence
for males but was associated with increased risk of subsequent alcohol dependence among
females.

Summary

A—S: Cross-sectional studies collectively show that Al (i.e., frequency of drinking and

intoxications, alcohol consequences, and alcohol abuse and dependence diagnoses) accounts
for unique variance in adolescent suicide attempts controlling for variables within confounding
risk domains (i.e., internalizing and externalizing domains). When the time interval between
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assessments is two years or shorter, longitudinal research suggests that Al (i.e., alcohol
quantity-frequency and frequency of intoxication) uniquely predicts subsequent suicide
attempt. Similar prospective studies on medically attended attempt do not exist.

S—A: Only three studies report findings concerning whether adolescent suicide attempt
accounts for unique variance in Al (i.e., alcohol consequence, alcohol dependence diagnosis,
and alcohol composite [lifetime use, frequency of use, and age of alcohol initiation]) controlling
for at least one confounding risk domain and provide mixed findings regarding a unique effect.
A single prospective study found no overall association between suicide attempt and
subsequent alcohol dependence, but suicide attempt was predictive of later alcohol dependence
among girls (but not among boys). Research examining the effect of adolescent medically
attended attempt on Al, controlling for variables within the confounding risk domains, do not
exist.

General Methodological Considerations—There are several methodological
considerations relevant to modeling of (and inclusion of) confounding risk variables, to
conducting formal tests of mediation, and to determining the generalizability of findings. First,
authors of the studies reviewed above did not adequately model relevant variables that would
facilitate testing whether third variables (e.g., broader externalizing) account for the Al-attempt
relation. Although we did not compile an exhaustive list of confounding risk variables, studies
typically controlled for few variables contained within the two domains, which limits the
possibility of determining specificity of cause of the risk factor of interest (i.e., Al or suicide
attempt). There were no relevant studies in which inherently mixed externalizing/internalizing
conditions (e.g., BPD and bipolar I) were included as covariates. Indeed, it is possible that the
combination of both externalizing and internalizing traits/behaviors (as evidenced by both BPD
and mixed states in bipolar | disorder) represents a particularly potent type of disturbance
leading to both suicide attempts and Al.

Given the range of psychopathology that is associated with both problematic alcohol use and
suicide attempts, it is clear that demonstrating unique statistical associations after accounting
for relevant confounds is not a trivial task. Clearly it would be desirable to systematically assess
symptoms associated with all major Axis I disorders and Axis Il disorders and include these
as control variables (as either individual manifest disorder or broad-latent variables measuring
the internalizing and externalizing domains) in statistical analyses. However, this approach is
probably not practicable in most large survey studies where participant burden is great and
budgets are pressed. Additionally, some efficient but broad symptom measures (e.g., symptom
checklists) traditionally do a far better job of measuring internalizing rather than externalizing
pathology (e.g., Gotlib, 1984). At a minimum, however, it would seem important to include
problematic traits and those conditions are both prevalent and are comorbid with both
conditions. For example, including assessments of emotional distress (e.g., symptom
inventories) and current and past impulsive and antisocial behavior (e.g., drug use and
delinquency inventories) represent useful markers covering a broad range of conditions and
should control for the most egregious confounding.

Second, results from prior research point to robustness of the relation between Al and suicide
attempt, but they do not provide information about the nature of this association. Specifically,
studies lacked formal testing of mediation. A mediator is a third variable that accounts for the
relationship between a predictor and a criterion (Barron & Kenny, 1986). Testing of mediated
effects (Holmbeck, 1997) is useful for elucidating underlying processes and for identifying
targets for intervention that could disrupt a causal chain. Such tests are needed to estimate both
direct and indirect paths from S— A and A— S.
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Finally, this research synthesis revealed that majority of studies, controlling for variables within
multiple confounding risk domains, were conducted within the United States and were of a
cross-sectional design, while the majority of somewhat controlled prospective studies were
conducted in other countries (i.e., Hong Kong, New Zealand, Greece, and Norway). It is
unknown whether the results from prospective studies conducted outside of the United States
would be generalizable to American adolescents and, given large variability across countries
in adolescent suicide (World Health Organization, 2008) and drinking patterns (Heath, 1995),
U.S. based studies are needed.

Part 3: Recommendations and Implications

Informative Design

The extant data suggest that no single causal mechanism can account for the relation between
Al and suicide attempts. Thus, researchers must evaluate a range of plausible models to gauge
their relevance. Consideration of the multiple possible causal and non-causal mechanisms
underlying the suicide/alcohol relation highlights the difficulty in deriving strong tests of
mechanisms. It seems unlikely that a single “magic bullet” approach will be found and that the
specification and validation of hypothesized mechanisms will involve a variety of different
types of evidence.

Proximal effects—Short-term, event-based, longitudinal designs, such as case-crossover
designs (Maclure & Mittleman, 2000) and daily diary studies (including ecological momentary
assessment; EMA,; Stone & Shiffman, 1994), may be useful for studying directionality and
proximal mechanisms underlying the proximal alcohol use-attempt relation. Case-crossover
studies assess individuals at the time of a target event (e.g., presenting to the ER after a suicide
attempt; e.g., Borges et al., 2004) and also at a within-subject control event (e.g., a week or
month earlier). This methodology is ideal for studying presumably more severe attempts (i.e.,
medically attended attempts) and could disentangle the causal link between suicide attempt
and Al by assessing alcohol use immediately after a suicide attempt and also on a control day.
The general logic of the case cross-over design can be extended to daily diary studies (including
real-time electronic diaries such as in EMA) where data is collected prospectively and, in
principle, could provide multiple case-crossovers within individuals. Participants in EMA
studies provide data in-real time, typically multiple times per day, using a device such as a
palmtop computer or personal digital assistant. EMA is a naturalistic approach that permits the
identification of immediate antecedents (including both environmental and psychological
variables) and the larger environmental context relevant to target events such as suicide attempt
or even suicide ideation.

EMA studies in a population-based sample would require the use of very large samples for
extended periods of time to observe sufficient suicide attempts to conduct meaningful statistical
analyses. Thus, researchers must be thoughtful in the selection of participants who would be
at risk for both alcohol use and suicide attempt during a relatively short observation period.
Obviously, protective measures need to be taken when assessing participants at high-risk for
suicide. An EMA study may be feasible using individuals enrolled in an intensive outpatient
psychotherapy, such as Dialectical Behavior Therapy (Linehan, 1993), whereby protective
measures such as daily check-ins or coaching calls are not foreign to the therapy. In fact, a
recent EMA study has been conducted with borderline outpatients (Trull et al., in press). It
might seem that individuals who are highly dysregulated, under extreme stress, or consuming
alcohol are ill-suited to participate in EMA studies requiring high compliance rates “in the
field.” However, experience to date clearly demonstrates that patients with major mental illness
including schizophrenia (Myin-Germeys, Delespaul, & deVries, 2000), unspecified psychotic
disorders (Myin-Germeys, Delespaul, & Van Os, 2005; Thewissen, Bentall, Lecomte, van Os,
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& Myin-Germeys, 2008), and bipolar disorder (Scharer et al., 2002) can employ this
methodology to study dynamic aspects of pathology-relevant constructs and individuals can
reliably use electronic diaries to record even high levels of drinking in the field (Hufford,
Shields, Shiffman, Paty, & Balabanis, 2002). In fact, a recent EMA study (Trull et al., in
press) measuring affective instability among those with BPD or current major depressive
disorder (MDD), found high compliance rates across the two groups (BPD: 87% and MDD:
88%). Individuals with current suicidal ideation or behavior were not excluded from the study.
We anticipate in the not-too-distant future, alcohol intoxication can be measured objectively,
unobtrusively, and in real time (Swift, 1992; Webster & Gablor, 2007). Being able to integrate
these objective measures of intoxication with suicide-related thoughts and behaviors will
permit probing analyses of the potential role of alcohol in suicide-related behavior.

Both types of event-based designs permit “within-subject” analyses which hold constant fixed
covariates and thus effectively rule out distal third-variable causation as a sole explanation for
an alcohol use/suicide attempt relation. Within-subject effects cannot easily be attributed to
directional distal processes except to the extent that they increase the likelihood of generating
causative situational variables. For example, a distal heavy drinking pattern could increase risk
for suicide not because of “allostatic” changes to the brain and hedonic tone (a hypothesized
distal mechanism). Rather a distal heavy drinking pattern may increase the risk for a suicide
attempt by increasing the number of occasions that an individual will experience a proximal
event of alcohol intoxication.

If researchers are able to rule out temporally specific third variables in case-crossover designs,
researchers can be confident that proximal processes underlying the alcohol-suicide relation
exist. However, the traditional case-crossover design does not easily lend itself to the
identification of mechanisms of action and resolution of the direction of effect. EMA provides
amore flexible method for examining these mechanisms. For instance, participants could report
on their suicide-related alcohol expectancies (S—A), and researchers could examine the extent
to which appraisal of immediate stressors and possible solutions are altered by alcohol use
prior to an attempt (A—S).

More complex mechanisms could also be examined. For example, alcohol may be particularly
relevant during particular types of suicide attempts, (e.g., ambivalent attempts). Alcohol
myopia theory (Steele & Josephs, 1990) suggests that, among individuals ambivalent about
committing suicide, alcohol use would increase the salience of reasons to die while
simultaneously decreasing the salience of inhibitory factors that produce the ambivalence.
Clearly, this would increase the likelihood of a suicide attempt. In this regard, EMA studies
would be an important adjunct to laboratory studies in establishing basic relations between
drinking, cognitive restraint, and suicide attempt.

Obviously, it would be unethical to induce suicidal intent or ideation in a laboratory setting.
However, laboratory studies may be a viable approach for studying hypothesized proximal
mechanisms between acute intoxication and suicide attempts. For example, alcohol myopia
theory suggests that alcohol intoxication would lead the drinker to focus on the most immediate,
salient features of his environment with more distal features being less accessible. Thus, a
depressed individual (in the absence of pleasant distracters) would be more likely to experience
a “crying in one's beer effect” (Steele & Josephs, 1990). It could be hypothesized that, in the
context of depression and a depressing environment, the most salient, depressogenic cues
would be most influential and more distal concepts (e.g., adaptive problem solving, reasons
for living) would be least accessible. Some have used mood induction to study hypothesized
proximal processes in suicide attempt such as impaired problem solving and reasons for living
(Turzo & Range, 1991; Williams, Barnhofer, Crane, & Beck, 2005), and this general strategy
could be extended to examine the effect of acute alcohol intoxication on these proposed
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precursors of suicide attempt. Using these types of laboratory models we can experimentally
manipulate the amount of alcohol consumed to see if there is a dose-response relation with
alcohol, as both a main effect and as part of an interaction effect with both fixed covariates
(e.g., history of prior attempt) and other independent variables (e.g., mood induction). In this
way we can examine the effect of alcohol intoxication on mood-induced impaired problem-
solving, hopelessness, accessibility of reasons for living, or any of a host of proposed mediators.

Although there is an extensive literature examining alcohol effects on basic aspects of cognition
that could inform theory and research on suicide, no published study has examined the effect
of acute intoxication on cognitive processes that are explicitly associated with suicidal behavior
(see Hufford, 2001) and presumed to influence the probability of a suicide attempt. The viability
of such an approach to assessing presumed mediating mechanisms is well demonstrated by a
recent study by Nock & Banaji (2007) who used implicit measures of suicidal cognitions to
assess automatic, implicit cognition (with respect to self-relevance and attitude) regarding
suicide. Such measures could be used to characterize the effects of alcohol on the perceived
valence of suicidal acts and inform theories that suggest that the conflict-reducing effects of
alcohol (Steele & Southwick, 1985) might be especially relevant to understanding how alcohol
might trigger suicidal actions in those who are highly ambivalent about suicide.

To reiterate, we are NOT proposing to induce or create suicidal ideation in a laboratory setting
or to administer alcohol to individuals who are acutely suicidal. Also, we are not proposing to
conduct alcohol challenges studies among adolescents or individuals who are severely alcohol
dependent. As such, these studies would represent only partial tests of presumed mechanisms
underlying the relation between adolescent acute intoxication and suicide attempt. However,
such partial tests of hypothesized mechanisms can help to rule out plausible but unlikely
mechanisms. For example, if alcohol doesn't affect impaired problem solving it is unlikely that
this is a mechanism of action underlying the proximal alcohol-suicide attempt relation.

Distal effects—Although event-based and laboratory assessments have great potential for
illustrating proximal mechanisms, long-term designs are needed to resolve slowly evolving
distal processes (e.g., alcohol-induced neurological changes [A—S] or altered self-image
[S—A]). Prospective panel designs allow researchers to temporally track suicide attempt and
problematic drinking over time as well assess indices of distal neurological, social and
cognitive changes. There are many longitudinal cohort studies examining mental health
outcomes, but few focus on suicide attempts. It is important to consider enriching ongoing
prospective studies by assessing suicide attempts using questions regarding intent (and by not
solely assessing attempts in the context of major depression) as well as by tracking indices of
distal changes that may mediate the Al/suicide attempt relation. Since there is some evidence
that the distal effect of problematic drinking on suicide attempt may be observed for up to two
years, it is imperative for mechanistic studies to have multiple waves of measurements within
this two-year time frame. However, due to a dearth of prospective research, the ideal follow-
up period to investigate the distal effect of suicide attempt on Al is unknown. In sum,
researchers will need to create a network of proof, with different tiers of evidence, to establish
the Al-attempt relation in terms of directionality, temporality, and mechanisms of action.
Likely there is no “magic bullet” approach, and a multifaceted research program is required.

The association between Al and suicide attempts is complex and not fully understood. This is
not surprising in that there is evidence that both trait and situational factors influence both
behaviors and these two behaviors can influence each other. Indeed, different research
strategies are probably needed for elucidating different aspects of the suicide attempt/alcohol
relation. EMA studies could be especially useful for testing the plausibility of proximal
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directional influences of one behavior on the other and proximal mechanisms that may explain
this association. These studies could be complemented by experimental, laboratory studies. As
a whole, these types of studies, while useful for studying short-term processes, are not ideal
for studying processes that play out over extended periods of time. In this case, panel or cohort
studies might be especially useful for demonstrating the plausibility of more distal processes.
Because of the limitations involved in each approach to studying suicidal attempts (i.e., case-
control studies, case-crossover studies, cohort studies, EMA studies, and laboratory studies),
acomprehensive menu of research strategies seem called for in order to feel confident in piecing
together different parts of the puzzle. Although each research approach has limitations, when
a collection of approaches can be employed (especially when the individual approaches share
differing profiles of strengths and weaknesses) we are in a much stronger position to understand
this complex problem.
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Figure 1.

Theoretical framework of the alcohol-suicide attempt relation

Clin Psychol Rev. Author manuscript; available in PMC 2009 December 1.




